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Skvrntkkn  ymrs  an-.   I   puhliHl,.-.!  my  (iisi  si-rioiw  (oiitril.iition  t(. 
votoriiiiiry    litor.itiir.-.    mi    .•.lifcd    fr.irisl,iti(.ri    of    I'rofossor    MiIINtV 
■  VVloriiiary  Surgery."     So  far  did  the  .ipproviil  „f  the  v«-teri.mry 
|.r..f(.Hsi„ti    exm-.!     my    iikkI.M     imlicipatioiis    flmt     tin-    iHsue    was 
••xlmiiKted  iH.fore    I  r.>iil(>   |.r»-|mrr  ii  -h-k.ikI  iin.l.  for  a  Uw  months, 
the  JMM.k  V, UN  ..lit  <»f  print.      Vohime  followeil  vohime,    hut    after   thi 
.ippeanuiee  ..1     •  (),K-nitive  Teehiii.|ue  "  (I1MI2).    ■  Regional  Surjjery  • 
(IIHI.-J).    and     'DiHeiiHeM   of  fatth-"    (I1M»5).    it    »M-eame    inereasingly 
evi.leiit   that  the  hilioiir  of  preparing  fn»<h  editions  nui.st  eventuallv 
(.utgrow  the  pciwers  of  a  busy  veterinary  practitioner,  especially  as 
«<a.;li    new   edition   calls    not    merely    for  revision   but    for   a   careful 
study  of  all  the  most  nc.teworthy  advances  announced  in  veterinary 
literature,  Hritish,  American  and  Continental,  since  the  appearance  of 
its    predecessor.       In   producing  the   present     volume,    thereiore,    I 
have  been  only  too  glad  to  avail  myself  of    the  kind    a.ssistance  of 
my     friend    and    ever-willing    hel|H-r.   I'rofessor    .McQiiwn.     without 
whom  the  task    could    certainly    not    have    been    brought    to   com- 
pleiion  :     to    him     I    hav«>    the    pleasure    of    expressing    my    deep 
obligation  and  my  lu*  less  earnest  thanks. 

The  work  now  before  the  reader  includes  the  main  principles 
of  a  scheme  originally  mori'  ambitious.  For  threes  volumes  dealing 
r.>siM-ctiveiy  with  OjH-rative  Technicpie,  Regional  and  (Jeneral  Surgery, 
we  have  substituted  one.  In  this  have  l)een  retained  all  the  chief 
features  of  the  two  first  mentioned.  By  judicious  editing  and  the 
use  of  suitable  type,  it  has  also  proved  possible  to  include  within  the 
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liniitH  of  the  book  tv  groat  part  of  what  ha<l  Int'ii  destined  for  a  third 
vohime  on  (ioncral  Surgery.  Modem  requirements  demand  not  only 
great  couipression  in  material  but  moderate  bulk  and  cost  of  pro 
duction.  In  endeavouring  to  combine  all  these,  no  essential  feature 
has  been  sacrificed,  and  it  is  earnestly  hoped  that  this  latest  venture 
may  receive  at  the  hands  of  the  veterinary  profession  no  less  favour- 
able a  reception  tluin  its  predecessors. 

JNO.  A.  VV.  DOLLAR. 

fl6,  New  Hond  Strbet, 

liONDON,    KNOnAND, 

Awjmt,  1!)12. 
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I.    GENERAL    REMARKS   ON    OPERATIONS. 

'\'UK    w    ,1   <)|...r.iti(>n    covfis   all    nuvhunHiil    iiit.-rffiriK..   .m.ler- 
f«k.'i.   fur  .suiKi'al    |)i.r|,..s«.s.     |>,.rf..,t    rrsior»fi..n   ..f  fun.ti..n    l^<.in>; 
usually  .l,.,imn<h.<l  in   v.'t.-rinary  »m^vry.   many  ..p.-niticms  .•..nun..n 
in    huiimii    pnictic-    must    .•itiu-r    !>*>    ivnounced    or    very    H.'l.l.wn 
IKTfoinicd,  partial  rt'covt-ry  \h\u^  vv..rs,.  than  us,-k..ss  fr.i.n  the  owner  s 
stun.l,,o,nt.     It    is    tlu-rffor..    often    nm-ssarv    to    ....nsi.ler    wiu-tiier 
operation  is  justiHe.l  or  whether  slaughter  Ik-  not  preferable.     Owners 
as  a   elass   have   (|uite   ern.neous   in.pressi<.ns  of   tj,,.   results   to    he 
expeete.1.     Many  are  not  satisHed  even  when  the  aninuifs  usefulness 
IS  completely    restored   l.eeause   p.-rhaps  »,   triHintj   l)h'inish   len.ains 
Some  seem  a.eapahle  of  un.lerstan.ling  that  «  .ertain  tinu-  is  ne.essary 
for   rec-overy.     They    imagine    that    healing   ean    he   forced,    hecom'e 
impatient,  and  in  a  few   moments  .le.stroy   l,v  clumsy   interference, 
or  too  early  u.se  of  the  ..nimal.  the  results  of  weeks  of  .skill    after- 
wards   .seeking;    to    hold    the    operator    answerahle.      In    veterinary 
surgery   the  conditions   for  rapi.l    healing  an-   nuich   less  favourahl'e 
than  in  human  practice. 

The  unsatisfactory  sanitary  surroundings,  the  active  opposition 
of  the  animal,  and  fre«iuently  the  impossil)ilifv  of  .shielding  the 
wouml  from  injurious  external  inHuences.  as  in  hiiman  surgery,  often 
lender  success  imperfect  even  with  the  greatest  care  and  attention 
to  detail. 

Division.  Operations  are  divided  according  to  varying  circum- 
stances. 'I'hose  requiring  tlie  use  of  the  hands  alone  are  sometimes 
known  as  manual  operations  ;  the  terms  dressing  and  iii.struniental 
operations  explain  themselves.  We  speak  also  of  elementary  or 
compound,  bloodless  or  sanguinarj ,  regular  or  irregular;    of  urgent 
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o|)orHti«iiH  iukI  oiKTHtidiiH   which   inav   In-   <l«'f«Tn>d  ;    ..f 
'•11  fhi'  Hkiii,  th«'  imisch'H,  Ik.ii».h,  t«'n.l..nM.  luiil  mo  forti 


"11  the  hcrtd 


netk.  trunk,  vtv  .  iianit'M  which 


rr^eiit  u|M>rati.>iiM  urv  mucIi 
cn(laii^i>riiig  lift*. 


<>|H>ratii>iiH 

> :    "fMTntiotih 

n'(|uire  no  cxplnnittioii. 


HI*  ciHinot  Ih-  |M>Ht|)onc(l  without  gravi'ly 


TJ 


lie    iiKhcatioHM    mid    coiitra-iiiiliciitioiiM    f. 


tarcfully    HtuiliwI.     l^>niiincrH 

thi«  renpcct.      For  iiiHtaiicc,  they  dccl 

till'    owner    refiiMCM    h 


lor    operation    niuM    hi 
are    not    infn-ipiently    over    hanti 


in 
•lure  an  operation  inchMpenmihie  : 

reiiiNcs    hM    couHent.    and    nevertheless    rt very    resull^ 

under  simple  Ireatnienl.  or  even  without  ..nv  treatment  at  all      'Ih,. 

•Iini.p.es   are   perhaps   somewhat    to   hia         ,or   tliis,   as   only    severe 

cases    which    must    he   operated   ,m   are   usually    l.n.UKht    there    an<l 

even  though  in  ea.h  case  the  spe.ial  grounds  wliich  render  operation 

..Hiispensahle  are  set  f.,rth.  the  student  is  apt  to  retain  onK  a  general 

iM.pression.  su.h  as  of  a  tumour  and  of   th,.  suhHe.,uent"  operation 

orgettuiv    the    explanatory    remarks.     Such    mist-kes   are    math-   at 

.rst    l.y   everyon...      Kxcept    in    the   cas.-   of    ur^.-nt    operatio.is.    like 

racheotomy  for  Ihreateninx  Mdhnation.   operation   for  strangulated 

"•n.ia.  removal  of  a  foreign  h.Hly,  etc..  it  is  Hrst  necessary  carefully 

t'.  ...ns.der  wiu-ther  the  animals  value,  its  chance  of  perfect  recovefA- 

an<i    the    prohahle   duration    of    its   ,.onvales,.ence,   justify   operation 

a    all.      lUv  need  operation  and  the  dangers  it   iu.plies  must   he 

<l.-arly  placed   I.efor..  the  owner.     A  wise  practitioner,  however,  will 

""I.    <xcept    ni    very    urgent    circuni.stances,    insist    .>n    immediately 

<'|.c.a,mg   ,..,   f,.,^,   „f   prejudicing   his  ..|i..,.,,    !„„    ,,f„.r  a    moderate 

expression   of  opinion    will   wait,   knowing    ,iul    the  failure  of  other 

"'•■ans    «.il    hnully    force    the   owner   himself   to   ,lemand    operation 

J)ef.n.te  promises  sf.ouUl  ,iever  he  made  in  onk-r  to  gain  the  owner's 

""'T'"'   *'"'■  ' '^'•'^''■"'K   <'"•  fxtreme  variahility  of  w.un.i-healing 

resu  ,s  can  never  he  foretol.l  with  aksolute  certainty.     When  surgical 

rea  iiu,,     „„.   only   have   a   temporary  good   effect    and   the   di.sea,se 

likely   (o    return,   when    improvement    is  only  to    l„.  ohtaine.l    hy 

^acrihcuig  the  annuals  u.sefulne.ss.  or  when  tJ.e  patient  is  old,  or  its 

>trength  i.s  tu,.  greatly  reduced,  the  practitioner-s  .h.ty  to  his  client 

IS  clearly  ,u  deprecate  operation  even  if  .alled  up,.n  "to  perform  it. 

s   h    H  "l   ;."""""""  •'"^"'  ^"'^»-i"K  fron>  malignant  .lisease  are  often 

hm  tte.l     or   operation    in   an   extremely   emaciated   .state.     Should 

.eyde  under, he  operators  hands  the  fact  is  related  to  the  surgeon's 

discredit   without  any  reference  to  the  other  circumstances 

Planning  the  Operation.  Before  ,.erforming  any  operation  the 
'•perator  should  ment.dly  <.„.».!  the  If4.il  f  i  '',"""  *"' 
stair..-      Ti.;  .    I        '  'fet,ii!r,  of  lach  of  th.-  proposed 

Mages.      Ihis  mental  process  is  uneonHciously    performed    hefore   the 
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Kimplent  operiition,  hut  only  when  tmv  iuhI  ilitticult  operations  Hr.- 
pri»jiTt(d  cloi-H  itH  lUMCHHity  forn-  itwlf  on  (,ur  moxnition.  In  vrrv 
tlimcult  caMfH  operi'ion  may  pr.«viouMly  1j«>  ptTforiiu-d  on  the  dt-iiil 
iMHiy  ami  fh»'  Himtomicai  rdationM  noted. 

DurinK  tin-  phmi'hh  one  uImo  dctermini-H  tin-  im-tliod  ..(  o|,.Tntiou. 
for  oiu'  mctliod  d<u'M  not  suit  every  ciwe  und  it  must  he  left  to  the 
iihility  of  the  operator  to  selert  the  method  he  regards  as  l,ein>{  the 
iK'st  suited  to  the  ease  in  hand,  the  simplest  to  pnu  tise  and  as 
promisiuK  the  desired  r.sult  in  the  sh.iriest  lirne.  CircumslaiK  es 
urisinK  during  the  operation  itself  often  m-.essitute  unforeseen  modi 
tieations.  and  test  to  the  utmost  the  operators  resource  and  inxenuitv. 

The  insiruuu-nts  .selected  must  ineUid-  not  only  those  reipiired 
for  the  operation  itself,  hut  for  all  complications  wliicli  mav  pt.ssihlv 
arise.  At  the  same  time  the  simpler  they  are.  ntl.ils  ,mihus.  tlie 
lietter. 

Preparation  ot  the  Animal.  (;reat  importance  used  foru.erU  to 
he  attaelied  to  tile  preparation  of  tlie  animal,  wliich  was  hied." and 
purged  x^aiiidiim  mtim.  Sudi  inetliuds  are  now  nearly  ohsolete. 
ami  til.,  diief  precaution  re.piir.d  is  t..  avoid  castinjj;  an  aiiinud  witli 
a  full  stomacii,  overloaded  hovvel.  or  ilistended  hladder,  altii.m^ii 
tile  fear  of  rupturing  tlie  stomacii.  ix.wel,  or  i)ladder  has  iieeii  greatly 
cxaKj;erated,  as  is  proved  hy  tiie  small  mortality  in  luiim.Js  cast  foV 
urgent  operations  witiiout  reference  to  the  .state  of  tlie  i.owels.  etc. 
It  is,  iiowcver,  certainly  advantageous  to  restrict  the  patient's  diet 
•  •♦'fore  practising  reduction  of  hernia,  cryptorciiid  castration,  s|)aying. 
'lid  operations  on  the  unmh. 

The  seat  of  operation  sh..ul(l  he  thorougiily  cleansed,  the  liair 
siiuved  off,  atid  ill  tile  case  of  operations  on  liie  foot  a  local  anti- 
septic iiatii  should  he  given. 

Operations  hecoine  necessary  at  all  times  of  the  day.  I.iil  wlieii 
a  choice  is  availahle  the  hest  time  is  pioiiahlv  tiic  morning,  as  any 
unfavouiahle  se.iuehe,  like  seccndary  lilee.iing.  uiv  more  easily 
discovered  and  dealt  with  then  than  in  tlie  late  afternoon  or  evening, 
lieeovery  is  often  favoured  iiy  turning  the  animal  to  grass,  for 
which  rea.s<ii  spring  is  a  very  good  time  to  choose  when  an  option 
fxists.  The  extremes  of  temperature  occurring  in  winter  and 
summer  are  disadvantageous.  (Jreat  heat  favours  putrefactive 
pr()ce.s.ses  in  wounds,  and  flies,  hesides  irritating  the  animals,  often 
infect    the  parts. 

Place  of  Operation.  When  no  special  opeiatijig  'oori,  i.  a-  ■ulal>le. 
Home  open  well-liglited  spot,  sheltered  from  wind  and  du  dioulil 
!'<■  cluwn.     The  ground  should  he  covered  with  clean  strav    to  the 
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*  ASSISTANCE    AT   OPERATIONS. 

depth  of  eighteen  inches  or  two  feot.     Litter  should  certainly  not  he 
used.     For  dogH  an  operating  table  will  be  fouml  most  convenient. 

It  is  seldom  wise  to  operate  in  a  loose-box.  If  the  horse  is  lying 
and  unable  to  rise  it  should  be  drawn  into  an  open  sfjace. 

Assistants.  In  preparing  for  an  operatiim  suftiiieiit  reliable 
assistance  mu.st  be  provi<ied.  Kach  asnistant  sliould  I.,'  carefully 
instructed  beforehand  iti  his  duty,  whether  it  be  h  )liling.  casting, 
or  fixing  the  animal.  To  command  efficiently  and  preserve  ordei 
the  surgeon  nuist  thoroughly  understand  every  detail  himself,  a 
knowledge  which  can  only  be  actpiired  by  actual  manual  perfor'i, mce. 
Students,  therefore,  should  themselves  have  opportiii  ities  of  casting 
horses,  each  taking  command  in  turn,  until  all  know  their  duties. 
In  aihiition  to  the  men  required  for  holding,  casting,  end  tyinp  the 
horse,  the  operator  requires  .in  intelligent  personal  assistant.  An 
exjert  is  not  alwiiys  necessary  :  a  laynuvn  with  sonu'  dext!>iity  serves 
the  purpose  very  well.  This  assistant  should  wash,  shitve,  disinfect, 
and  prepare  the  field  of  operation  :  collect  the  lu-edful  instruments, 
hold  retractors,  sp.mgc  the  w<)un<l,  etc.  ;  but  as  he  then  comes  in 
contact  with  tin*  wound  in  nearly  the  same  degree  as  tlie  operatoi', 
the  same  precautions  are  incund)ent  on  him  as  on  the  surgeon  in 
relation  t)  disinfeiting  hands,  nails,  etc.  For  extensive,  complicated, 
and  dangerous  operations,  however,  sucli  an  a.ssistant  is  inadequate. 
A  (|ualiti"d  person  is  then  almost  iiulispensal)le,  Inasnniiii  as  lie 
slicmld  know  immediately  what  to  do  in  the  ev»'nt  of  dangerous 
complications  arising ;  what  tr)  compress,  what  to  grasp,  which 
instruments  to  hand.  etc.  There  is  often  no  time  for  the  lengthened 
explanations  a  layman  would  probably  retjuire. 

Operations  like  the  removal  of  tumours,  etc.,  are  seldom  very 
urgent  :  the  surgeon  iias  full  time,  therefore,  to  make  all  necessary 
|)reparations  and  ti>  arrange  for  the  help  of  a  felh.w-practitioner. 
Unfortunately,  however,  there  appears  to  be  an  in.pr.'ssiori  amongst 
many  that  the  practitioner  injures  himself  in  the  view  of  the  owner 
of  the  patient  when  he  sugge.sts  a  consultation  with,  or  the  ussistance 
of,  a  colleague,  tethers  consider,  on  the  contrary,  that  such  a  reipu'st 
is  the  best  means  of  impressing  on  the  owner  tl  ;•  i-nportance  of  the 
case,  the  (Utticulty  of  the  operation,  and  the  care  which  the 
practitioner  is  exercising:  ami  many  ..f  the  vounger  generation  of 
vet«rmary  surgeons  are  l)eginning  to  a<lopt  this  view  and  to  imitate 
their  colleagues  in  human  surgery. 

After-treatment.  In  matiy  cas«>s  the  after-treat nu-nt  is  even 
more  important  than  the  operation  its,-!*  The  animal  nmst  b,- 
carefully    watched    to   prevent    it    teari!i^  the    .Irr.ssing.    rubbing 
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or  h.tmg  Itself,  lying  <low„,  etc..  while  the  temperature,  con<liti(,„ 
..f  the  wouiui.  and  its  surroundings,  etc..  must  he  oh.served  ..„  thRt 
any  devietioi.  from  normal  may  he  early  remarked  nnd  precautions 
taken  ui  time. 


n.     MEANS    OF    CONTROL. 

OperatlM.  „  even  loc,.!  examination,  is  often  impossihie  without 
recourse  t,,  .  ti:,  d.«  ,.f  r..sir,;ni.  .,f  which  an  e.vcee.lingly  numerous 
choice  IS  av,Ml..,;,.  ... ;  ..n.iing  un  the  species  „f  animal  and  the 
operation  to  he  performe<l.  To  hegin  with,  the  horse  shoul.l  be 
.securely  bri.ll..,!  „r  haltered  .nd  lieM  l,y  a  reliable  man,  who  will 
give  his  whole  attention  to  the  animal,  an.l  at  once  check  anv 
iiulication  of  vice  by  calling  to  the  animal,  or  similar  means. 

Vicious  horses  may  often 
be  (juieted  by  the  application 
of  l)linds.  Before  lasting,  a 
special  well-Htting  winker 
bridle,  the  lower  jmrt  of  which 
can  easily  bt  eniovcd.  sho;iid 
be  applied.  '|' h  e  winkers 
should  be  padded  and  piu- 
vi<led  with  straj)s,  b\  which 
they  can  be  brought  together. 
By  preventing  it  seeing.  I)linds 
often  render  the  animal  re- 
markably tractable,  while  thcv 
iiLso  protect  tile  eyes  when  the 
animal  falls,  and  wiiilst  it 
remains  on  tiie  ground.  Some 
|icrs,.ns  u.se  a  .■<ort  of  leather  cap  or  liord  vhjeli  is  drawn  over  the 
iMiiiiU'l's  head.  Some  arrangement  of  the  kind  is  indispensable  when 
horses  have  U>  1.^  cast.  A  substitute  may  be  e.xtcmporiscd  from  a 
thick  piece  of  ch.th  doubled  .se\eral  tinu-s.  pas.sed  over  the  e\es. 
iiiid  fastened  to  the  back  of  the  bridle.  Horses  which  bite  may  be 
iihiz/Jed. 

To  divert  the  i'liimal's  ctteiition  from  the  local  pain,  twitches 
are  often  applied  to  the  upper  or  lo«er  lip,  or  to  the  ear.  'J  hev 
produce  most  effect  on  well-bred  horses.  The  simplest  and  mosV 
frccpientlv  used  twitch  is  formed  of  a  strong  cord,  threaded  through 
the  lipper  end  of  a  stout  r. d.  The  end  of  the  rod  furthest  from  the 
loop  is  provided  witii  a  cord,   b\    which  the  tvitch,   wiieii  applied. 
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may  be  attached  to  the  cheek-strap  of  the  bridle.  This  obviates 
the  necessity  for  a  man  holding  it.  The  rod  must  never  be  fixed 
on  that  side  of  the  face  on  which 'the  animal  will  fall  when  cast,  and 


Fio.  2. 
Operatinjr  eajj  en-  luiiid. 


Vir..  .•!. 
Thr  t»it(h. 


Fu:.   4    --'Tlie  bull.liifis.' 


on  which  it  may  then  continue  to  lie  for  some  time.  When  dealing 
with  very  troublesome  horses,  the  twitch  stick  may  preferably  be 
much  longer,  say  six  feet,  and  of  i)r(?portionate  thickness.  It  is 
then  held  liy  a  nian  who  thus  gains  a  considerable  leverage  fiver 
the  horse,  and  is  better  able  to  ccmtrol  it. 
Neither  the  iron  "  bulldogs  "  (Fig.  4)  nor  the 
loop  twitch  (Fig.  6)  is  to  be  recommended. 
The  loop  twitch  not  infrequently  lacerates  the 
angles  of  the  mouth,  and  it  may  induce  partial 
sloughing  of  the  cheeks.  A  very  much  better 
twitch  is  formed  by  passing  the  loop  under 
the  horse's  upper  lip.  so  that  it  lies  above  the 
upper  incisors.  This  controls  the  animal  almost 
as  etVectually,  and  is  not  likely  to  produce  a 
blemish. 

The  leg  twit<h  is  shown  in  Fig.  5.     A  stout 

piece   of   rope,   about    twenty    inches    long,    is 

formed   into   a   loop,    through   the   open   e..ds 

of    which    a    wooden    rod    is   thrust.     This    is 

applied   to  the   hind  limb,  about  four  to  six  inches  above  the  hock. 

and  is  tightened  by  twisting  the  rod. 

It  being  iin[to.ssiblc  to  apply  the  ordinary  cord  twitcli  to  the  ox, 


Thplog-lwifrli. 
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a  kind  of  forcepH  i.s  used    whioh  aru^,.^  ti,     i 

fre.   ends  of  tlu.  han.lles.  by  n.L  !  „    J     h  "1         '"'""*    '^' 

!•     1  -^  '"rai  •<  or  wnicn  it  ran  lit*  spmrpd  ♦<>  fho 

annnals    hornn.     I„    the    bull-hol...      shown    in    Fi^    o 

applied  by  n.oans  of  a  screw.  ^'^    '^   »'''''"'"'^    '** 

Nose-rings   may   here   be   mentio.ieil  ■     fl.„   „,     * 

tho.e  which  can  be  inserted  withmh!  ■        I   "'««*/'*'"'"'""'"*   '"■^' 
u       *       '  ■"•■'nivu  wiinout  the  a.s8i.stence  of  an  instmniMit 

e.tin.  for  L  ^.r^r  Tiri^^:^;  zlp:  pZ"^";;:^  t 

n,to  a  correspondn^g  depression   in  li.e  other  end.  Ld  i.s'  pr'id,!.; 


Ku:.  0.-  n,,.  I,,,,,.  ,„it.h.  r.,..  7._T1,..  |M.,,,.,„i,eh  ti«l.t<„,.,.  l,v 

inserting;  a  noodpii  rod. 

with  a  notch  to  receive  the  spring  catdi  shown  j,  the  figure. 
Figs.  II  and  12  represent  leaders  f..r  animals  in  which  these  rings 
have  been  inserted. 

To  means  ,)f  restraint  also  belo-  ^ags  Jn.^tniments  for  holding 
the  jaws  apart  to  allow  of  e.Kamiiiiiig  or  o|;erating  within  tiie  cavity 
of  the  mi.uth  or  |)har>iix  without  danger  of  being  bitten.  Som'e 
iiie  fi.xed.  others  movable,  the  latter  allowing  tlie  month  to  l)e  more 
or  less  opened  as  desired.  One  of  the  shnplesl  forms  of  ti.xed  gag 
<onsists  of  a  heart-sliaped  piece  oi  iron  with  two  transverse  branches 
Hxed  about  four  inches  ai)art.  It  is  thrust  into  the  mouth  horizontally 
until  the  upper  cross-piece  comes  in  contact  with  the  up|.er  molars, 
and  then  rotated  so  that  tlie  upper  cross-pi,  o  remains  in  contact 
with  the  interdental  space  and  the  animal's  chin  lies  in  the  lower 
rounded  ^pare.  Movable  gags  are  preferable.  The  urinciple  is 
Mmilar  to  that  above  described,  but   the  distanre  apart  Of  the  two 
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traiiHvenM"  pieties  may  be  altered  by  means  of        '  lew.     Brogiiiez's 
gag  has  a  semicircular  bar,  which  conrwts  tl  rizontal  branches 


Flu.  «.-  Bullholdir. 


¥w.  !t.     Bull-!i..I<Ur. 


resting  in  the  interdental  »\nuv  of  the  upper  and  lower  jaws 
respectively,  and  which  may  be  moved  tt)  either  side.  This  gag 
has  the  disadvantage  of  retjuiriiifi  to  be  very  stronjily,  and.  therefore, 


Fii:.'10.     Xiisi'-riiiv!  for  Imll. 


Klii.  II.     Fiii.  12. 
Bull-lead  (TN. 


heavily  made,  though  it   certainly   leaves  the   mouth  very  clear  for 
operation.     MackeKn  gag  i«  iighii-i,  and  does  not  retjuire  to  be  hxed 
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with    the    hHiuJ.     The    upper    aiul    lower    horizontal    hraiuhe-s    are 
separated    h>    the   rotation   of   movable   nuts   screwing   on   the   two 


Fl(i.    i;{.-  SJiowi.iL'   the  ai.plicafi.iii   ,,f  n„M-.iin^  and   hull.l.ad.i. 

vertieul  eonnertinfr  ro.ls.      Fig.    14  is  Varneirs  fonn.     The  transverse 
Imrs  are  eoven.,|  «ith  rul,i,er.      Tntil  urentiv  if  was  l.v  far  the  niosi 


Fu:.   I.-..   -BayciK  iiioiKli-gan  »'>l  Ihhsis  anil 
DXt-n. 


Km.  U.     VainclLs 
nuiutli-yair. 


Km:.   Hi.      Haver  N  niipiith-uai.'  loi  d,„ 


■«s. 


|...J.»lar  torn,  in  this  eount.v.     Fig,    17  is  a   design  of  Hertwig  and 
I^-l-    so  nuul,he.l  l.y  .loger  as  to  reniler  it  very  p..rtahle. 


Fuchs, 

During  prolonged  open'tiniw  the  <r„ms  le- 


iven    when  the  1 


unu-  scverrlv  hruised. 


4'  I 


ransverse    i.ars   of   tiie  gag   art-   well   covered   with 
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rubber.  To  avoid  thiH,  Bayer,  of  Vienna,  made  the  grinding  surface 
of  the  molar  teeth  the  point  of  support  for  a  gag.  This  gag,  shown 
in  Fig.  15,  will  be  seeii  closely  to  resemble  that  used  for  many  years 
in  operations  on  the  mouth  in  man. 

It  lonsists  of  an  upper  and  lower  portion,  each  provided  with 


Klfi.  17.  Jogi'i's  iiioulli-yaji 
fiir  hiiL-x's.  This  appiiratus 
can  l)(^  (lisiiiiiuntcil  and 
packi'd  in  a  v  tv  small  snacc 


WoolCs  nil  lilt  hgaf;  — now  form. 


guides  f<ir  rctaininji  tiic  instriimcnt  in  position  on  the  respective 
rows  of  ninliirs.  'Flic  two  portions  arc  inclined  towaids  each  other 
at  an  angle  of  about  !">  degrees.  Tlu-  l)iuk  carries  a  handle  for 
inserting   the  gag   in   place.     The   surfaces  of  the  two   plates   bein^ 


Fill.   1&.  -\V(Hiirs  n-outh-gan     did  form. 

roughened,  after  the  manner  of  a  rasp,  assist  in  holding  the  instru- 
ment firmly  when  [lushed  between  the  upper  and  lower  molars.  In 
use  the  animars  tongue  is  grasped  with  one  hand  and  withdrawn, 
the  instrument  held  firmly  in  the  other  hand  is  then  introduced  hito 
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the  mouth  rt.ul  pushed  iH-twee..  the  upper  and  lower  n.ws  „f  niolaM 
a8  ar  as  ,t  will  go.  The  instrument  shouhl  he  «tea<lifd  in  position 
with  one  hand,  whilst  with  the  other  the  examination  is  made  As 
the  operator  himHelf  controls  the  gag,  he  has  ample  warning  t<,  witii- 
c^aw  his  hand  in  case  of  danger.  Haussmann's  mouth-gag  for  horses 
(i<ig8.  20-22)  IS  prohahly  the   best  and  most  convenient.     Whether 


Km.  -Jli.     HMUxMiMaim's  iiicmtli- 


(n|»M.l. 


Kiii..  121.  Kiililici'.cDvcriMl 
plates  fill  (iporations  mi 
iiioisiM-  tooth. 


llau>.~Miaiiir>  iiiinithK.iy 


If  WHS  first  invented  hy  HaussiUHiin  ..r  l.s  an  unknown  Ameri.ai. 
I'*  (.pen  to  question.  In  (Jermany  it  is  known  as  Haussmaim's ; 
m  England  as  the  American  mouth-gag.  It  possesses  the  important 
advantage  of  pressing  only  on  the  incisor  teeth,  and  therefore  is 
not  liable  to  injure  the  mouth,  however  long  its  application  ;  it 
leaves  the  cavity  of  the  mouth  entirely  clear,  a  great  point  when 
"derating  on  teeth  ;  it  is  ietaxed  in  a  moment,  and  as  readily 
extended.     It  can   be   ilismounted  and   packed   small   and   flat   for 
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travelling,  t>n<l   heing  nickel-plated  iind  of  rounded  form,  tl.e  p»rt« 
are   emi\y   disinfected.     To    permit    of   operations   on    ineinor   teeth 

two  ndiher-covered  plates  are  supplied, 
which  tit  across  the  interdental  space 
I'liii  replace  the  ordinary  te  th  plates 
(Fig.  21).  The  gag  .shown  in  Fig.  1«  is 
for  small  dogs.  That  designed  by 
VVjM)lf  is  useful  both  for  large  imuI 
small  dogs.  Fig.  ID  shows  the  older. 
Fig.  1«  the  newer  improved  apparatus. 
Fig.  2:J  represents  the  very  simple  and 
effei'tive  mouth-gag  for  dogs  end  cats 
introducwl  b\  Mr.  Crey,  .M.R.C.V.S- 
It  is  very  simple  and  cheap,  is  readily 
adjustable  for  large  or  small  animals, 
and  leaves  the  mouth  iniobstructod  for 
o|.er«tion,  etc. 


IllOUtll- 


Kiii.  SA.     .Mi.  (iiay' 
fum  fi>r  iliiys. 

In    ojcrafing    on    dogs    precautions  arc  rciiuircd    to  prevent   the 


"^^v-i4 


'*<-  _ 


^•t^l^k^Srj? 


Ki<i.  24.     Piillitin  up  ami  ti.xjnu  a  l„ir..',„,t  Ki.;.  2"..     Tvii.K  up  the  fun-lcir. 

fi>i-  <ipcrali(iii. 

p:!«i.-iit    bitip^r      T1h>    \,i-M    ;:„,!    easiest    i,„-lh.Ml    .oiLsi^ts    simply    in 
s<-curing  the  mouth  uitli  tajc     A   l.iop  of  broad  uid)leached    linen 
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tapi.  having  l^„  „lippe,|  over  the  Hninml's  ,..,«<.  a,„l  h.wer  jaw 
«"«>.  «rawn  tight  the  e.ul  ,„  .ee.lir.g  fn.n,  the  right  si.I  i^ 
<a  ne..  t..wHnlH  the  left  ..ar.  that  fn.n.  the  left  side  L.uU  th- 
right  ear,  a.ul  the  two  fasle„e,l  tir.nly  hehin.l  the  hea.l 

In  some  ,.,H.rati„„.  „„  horH,..s  it  is  s„tfi,.i..„t  if  the  ears  are  grasped 
•y   a   eouple   o     powerful   assistants   a,.d    the    hea.l   drawn   ?.,r..ihlv 
^i..wnwanls.     Th.s  d.,es  „ot  eomplHely  insure  ,. ...rator's  safetv 

T  T^  f7^""  "'    '■'■"""»'  "•"'   ^•'•"*""'   «*"'  the  front   fee't 

lh.s  ,n,.thod  of  drawing   down    the    h.-a.!    is   .....tainlv    U-tter    than 


Ki'i.  2(i.— K,i 


^Htcniiii.  Ilif|,.ivan,l  lijiid  |mMim 


w  toi.',.|||,.r 


1-*  a  iiii-aiH  (if  icstraiiit. 


111  a  .stion^  ring  or  post. 

Another  means  of  restraint  is  to  lift  a  for.  or  hin.l  foot,  preferably 
"  •'"•  '^"U'  on    which   the  operator  stan.ls  ;    .-are   nu.st     ,e    t^ke 

1  mal  to  rear.     A  fore-foot  may  also  ln>  rai.s^d  a.ul  kept  in  position 

.^......„.„/,:;:r,,.!^Lt;;;:r;:;:::r:;: 

-^trap.    In  th.s  ..ase  a  small  Innulle  of  straw  is  often  thrus,  i.-to  the 
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flfxure  of  the  kiiw  to   preveiit   the  conl  Hlipping  off.     Ah,  howevor, 
the  hofHo  w  apt  to  Ioim>   its  lialniue,  h  wriouH  fall  8onietime«  r«>HultH. 

To  prevent  Htrikin^t  out  with 
Ihv  fore-feet  a  foot  may  he  lifte«l 
«ir  both  legs  faHtened  together 
above  the  kiieeH.  Another  plan  ih 
to  \m»H  H  cord  or  strap  weveral 
limes  around  the  forearms  and 
fasten  it  to  the  surcingle.  Some 
operators  fasten  the  fore-limb  to 
the  hind-lind)  of  the  same  side  by 
a  cord  passed  round  the  pasterns 
(Fig.  2H).  This  prevents  the  liorse 
striking  out .  but  may  cause  a  s«'vere 
fall  should  it  struggle.  'I'here  aie 
m>veral  methods  of  holding  up  a 
hind-foot.  A  loop  of  cord  may  It- 
passed  round  the  neck  and  one  of 
the  free  ends  carried  along  the 
back  as  far  as  the  root  of  the  tail, 
around  which  a  turn  is  taken  ; 
the  rope  is  then  passed  once  around 
the  pastern  of  the  hind-foot  to  be 
held  uji.  The  horse  is  thus  forc<Ml  to  bear  a  great  part  of  any  strain 
be  may  put  on  the  limb.     This  is  a  simpler  but  not  a  better  method 


Kl.:.  L'7. 


I'lillini:  lip  iiiiil  Kxiiii;  a  liiiiil. 
fiMit  fur  ii|i('riitj<iii. 


Ki<;.  2K.     Till'  Hij)|M)lii.ss,,. 

than   that    of    Hanii,  who   carries  a   inrd   from   a  ring   fixed   to   the 
top  of  tlie  surcingle,  first  over  the  back   and   croup,    then  through   a 


THF,    HIPPO-r.ASSO. 


IS 


crupper  u.mI  through  „...  ,in«  ,.f  .  |.„,,, „„,.,,..,,  ,„  ,^,. 

return...,  ......0 ,.,....  ,hr....,i.  „...  ..„.,,„.,,  „,.  ,,,,^,„,^  „„  I,;*;';;;; 


Ki'-  -'it.     The  lli,,,„,  I 


■i|||'''«il- 


Ki„.  .SO.-TI,,.  Hij,,.„.la«8o  in  operation.     The  horse  is  about  to  lie  down. 


.■".I  of  tlie  conl  the  foot  is  raised  a.ul  ea,.  easily  be  held  i,.  positio.i 
•"  "ther  ease.s  the  tail  itself  .nay  be  utilised,  the' cord  bei.,g  mZ 


I -I 


U'1 


I« 


TIIK     iilt'lHt-IAMKO,      KT«' 


ft 


I 

I 


-■s».»>*-'^i.;y 


'^'^^'*«»i. 


&.V^,V'. 


.v- 


Km;,  .-ll       \I,.t|„„|  ,,f  «., 


nr.n.-  ll,.-  Im.l   I,....  l„  p.-wnt    ki,  k,,,.   ,|,„m,u  „,,..n„u,n 


'10 

I<'1.'S    |>l..|,ai;.l,,PV    In    o|„.l,|li,,„. 


for  l)|Mr.lt...M    .   ■         ;,,w.,.,. 


HKMTHWNT. 


f;";j^,:.:r;^:;:::,,::-r:i^:':;:r-;::;; 

by  (IrawiMK  "n  thr  n.,„.  ,|u.  f.M.i  „i||  u.  ,.,,.„.,,      ^  ,.   ,         "•>'•'•«'"" 


■■'"■■    ■'"■         l-'l-t'lMI,::     .,,,„    In,    ,,,„.r,tl..M, 


Fio.   ;«.     The  side-stick. 

-J^   '  ^tr„„t  and  hin.i  p.Mtion  liung  by  hn.a.l  straps  whk-h  pass  across 

"      '^'  -   J"«t    !.e!uiul   the   forearm   and   in   from   of   the  stiHe-ioint 

•e-^pertnely,  and  held  together  by  two  other  straps  fastened  to  the 
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SEfURlNU    OXKN.       THK   CRAni.E,    ET«'. 


front  and  n.nnmg  thn.ugh  rings  i„  th,  u,k  ,,„rti„„.  Hv  ,„.||i„„ 
on  the«.  straps  the  animal's  fore  and  hin.l  limbs  an-  .Irawn  to«Hh"r 
and  .,s  effectually  prevente.l  fron,  kicking  either  with  he  fore  .; 
h.nd  l,n-.l.s  Many  horses  when  thus  s^vure.!  lie  ,.oh  .  wiHu.u 
«truggl,ng.  To  secure  the  hin.l  limbs  hobbles  are  appli^.l  X 
..sterns  rom  each  of  which  a  broa.l  ban.l  of  webb  ng  is  ca  r  ^ 
owards  the  ..entre  of  the  chest  fron.  within  outwards 'IrundL 

the  Withers.      |  he  two  pieces  of  webbing  may  then  Ih>  .  ed  together 

H.SS  d.s,.rd,es  many  very  useful  ways  of  fixing  oxen    of  wl  i . h 

the  bes,  a.,  shown  in  the  accompanying  i II ust rat i^.M^'g^'^: ';;;;; 


K„.  .•»«.-Th,-'..r«dle '.r-head^.' 


Among   other   means   of   restraint    nn.-f    i  i        .     . 

stick  iViit   ■i'\  1-    1  •     ■       ^™""    "'"«'    •'<"   numlK-red    the   side- 

«':./«:.„■:  ::,:?■;;";:?  :",;::;"":| ^"'  "•■ • ....«i. 

.  wiX"' lit;'  i  ;,'::;:^r ""  7"  .'"T"  «» -"-'.v  <■■  r«,uir.. 

-rv i„ ,.,.r,„i„ „,K.,  IT „ ;;  ";  •"■"'■  " "•■"'-" ""-^ 

I i"«.-  '■■' v ,:  n  1   ;;  :"::;i„":'  '■;'"•;•""?""""■■ 

and  country  iiraot if i.,n»r.f  .  '^''""'^'*    '■"  "«<    U  for  shm-ing, 

All  vj JH    : ":,;;'";::::";' "" '"""  •""  '■■■  "'->■  '■"■^ 

'     ■   •""'  '"""    '""■»   velCTin.r,.  ,,.h,H,|«  ,„„| 


OPER.\TIN(J    TABr,KS.  jg 

:itz4T;:t;;;:  •" " '  -'•"  '■■■ -"i... 

"-..^ ..« «.  ...r ;",:,;:-;-  ;*.jri:„  :.,:-•- 


Fi<:.   37.  ~  DiiviaUH  ..peratiiv  tHble.     Hors,-  s,Tur,.,l. 
stout  leather,  the  lower  portion  and  the  ends  perforated  with  hoi.. 


h'lu.  38.-I)„viau-.s  tabl...     Horn-  i„  p„«i,i„„  f..^  „pera,i..„. 

|k"hen''ll,t  '?'""'""  "'  r'  ^^'"""'-^    ""•''■^'^''-  -"'  ^-ther  low 

|K'f<lun    table.     I„    praeti.r    the    horse,    already    provi(le<l    with    « 

J  .werfu    hea.  ,..,,,,  ,,,,  ,.,,  ,,,  ,.  ,,„.  appara.l.s.    .n.?  ttni    '    ^ 

a    a„he.l  to  the  head-eollar  were  pa.sse.l  through  hole.  i„  Z    X 

|ai.d  .seeured  at   the  haek  to   belaying-pins.     At   the  san.e  time  U,e 

C  -2 
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OPERATING    TABLES. 


Fi.j.  .-JSt.    Oppnifing  tablf  ii«<.,l  Uy  Mr.  Dollar.     The  ho 


rse  mviirpil  for  operation. 


OPERATINO    TABLKS. 
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broa<l   horizontal  strap   (attached   at  each   end   to   (1...   f.n  x 
brought  round  the  chest  and  flank    a.u    f«T    *"/•"  /'''''<^)   ^"'^ 
buckles  tight.     The  vertical  stran,  L  ■    t      '^'  '''"''^"'"S  *^« 

on  the  feet    nnrl  ft  ^^aps  were  secured,  the  hobbles  adjusted 

on  tne  teet,  and  the  ropes  contro  imr  them  tiirhfenprl  „„  i  *    *      1 
to   belayfng-pins   behind   the   table     ThuHsefuredle  1 

table  were  turned  through  the  arc  of  a  o^rcin  ?'''  ''"'^ 

handle  seen  on  the  left  side  ^^  ""'""^"'^  '^''  "'""^ 

For  minor  operations  this  table  served  n.  vor^  „    e  . 
but  a  patent  defect  was  the  inaccessibm;„forsicrf  ..'"['"" 
and  the  need,  when  both  sides  had  to  be  one  I'd  on      t     ^  ' 

tu,ning  round,  rnd  refastening  the  animal    '  '  "'  '■'''"'"^• 

that'^ir;n'C3ird^t\r^^^"  .^-^-f-'  ^^  ^--hv 

1890    bv   M    Vinsnf     !    f  .'""'  ""gmally  invented  about 

;.;,        ^    •^'-    ^'"''°*'    **   former    student    „f    Alfort,    but    at   that 

The  main  portion  of  the  apparac.s  is  seen  n.ughlv  to  consist 
of  two  approximately  rc-ctangular  end  pieces.  ..onncctecl  at  the  to. 
by  a  strong  steel  ginler,  and  at  the  bottom  by  a    t^  iron  ro,,  j 
eircnilar  .seetioi.     The.se    rectangular  frames   are   further       nee 
at  2  feet  «  inches  from  the  ground  by  two  movable  rods    adan  e 
to  swing  „pen,  and  the  whole  framework  is  supportc.    '    d  ,  to  e 
on  two  powerful  axes,  placed  as  nearly  as  poss^h     1  '       '"  ' 

tl.0  general   cent,   of  gravity   of   J  wh.r        h  :      rl:! 
cushion,   int.n.led  to  support   the  horse  when    lying,    s  cl    "'^ 
attachment  to  either  of  these  side  rods.  ^ 

The  purpo.se  of  the  various  ratchet  wheels  a„,|  chains  « ill  |,..  u.tt.r 
nn.  erst<.od  ,y  refen.ce  to  the  tigui.  showing  t^    l!  :'l^:.  :    j 
. '  s„.on  for  operation.     His  head,  secure.l  by  a  strong  head-..,! '      u 

St  as  f  '     r  ''  f"""  "  '"•'■'"■*'"'  ■'  """f"'-''^"'  ^vith  leather 

straps,   the  extremities  of  which  carry  iron  eves  for  tlw.  . 
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lo  Hupport  the  revolvi„K  part,  wliicli  wc-ighs  7  ewt.  «,ul  is  capable 
of  accommodating  hor«.s  „f  any  size,  two  strong  iron  standards 
4  feet  6  mches  high,  and  pi„vi<led  with  stays  ,.f  2-in(h  iron,  are  sunk 
m  the  ground,  where  they  are  surrounded  l,v  masses  of  eoncrete 
weighing  five  tons.  This  provides  a  practically  immovable  base, 
on  which  any  accidental  sh.x;k«  can  liave  no  effect.  Each  standard 
carries  at  its  upper  part  a  carefully  turned  bearing  to  receive  the 
axes  of  the  revolving  part. 

The  forward  end-piece  is  padded  inside  to  prevent  the  horse 
accidentally  injuring  his  head,  and  is  perforated  throughout  its  upper 
part  with  one-inch  holes  to  permit  the  head-collar  ropes  being  passed 
through  and  fastened  to  spring  belay,«g-pi„s  seen  projecting  in  front 
The  rods  suspended  from  either  end  of  the  upper  girder  are 
telescopic  and  automatically  stop  the  machine  when  tilted  at  what- 
ever pomt  desired  by  the  operator. 

Lastly,  the  revolving  portion  of  the  apparatus  in  which  the  animal 
18  fixetl  IS  secured  against  premature  movement  by  four  -  safety 
chocks  "  or  catches  secured  to  the  .standard,  and  locking  with  the 
end  frames.  The  lever  arm  shown  at  the  bai-k  anil  on  the  left  side 
of  Fig^  39  can  be  affixed  to  either  end  of  the  machine,  and 
gives  the  operator  the  necessary  purchase  for  moving  the  animal 
when  in  position. 

The  disp,wition  of  weight  has  l)een  so  carefully  planned  that  when 
ready  for  rotation  horse  and  machine  form  a  nias.s  whost,  common 
centre  of  gravity  is  within  an  inch  or  two  of  the  horizontal  axis  around 
which  the  whole  moves.  Very  little  exertion  is  therefore  required  in 
handling  even  a  heavy  horse,  and  no  undue  strain  is  thrown  nn  the 
machine,  whatever  the  point  at  which  it  may  be  brought  to  rest 

In   use,    tlie   horst,   is   first   provided    with   a   strong   head   collar 
'•arrying  two  stout  lines,  and  the    •  be<l-pic<c  "'   is  strapped  tightly 
round  his  body  like  a  liorse-rug.     One  ..f  the  side  rods  is  swung  open 
K.ving  admission  to  the  machine,  and  the  horse  is  walked  forwar.l 
until  his  head  ..onies  within  the  front  frame.     At  the  .same  moment 
t  ic  assistant  follows  up  with  the  side  bar,  and  as  tlu>  horse  enters 
'  '..ps  the  bar  in  plac...  where  it   locks  of  itself.     The  groom  pa.s.s,..s 
t  u'  head  collar  lines  through  holes  in  the  front  frame,  and  tlrawinj; 
>l";»i  tight  uinds  them  in  a  figure  .)f  8  round  the  spring  belay ing-pins 
winle  the  "bed-piece"  is  hooke.l  on  to  the  hanging    •  c.mipensati.m' 
'><»r.       If    a    comparatively    simple    operation    is    to    be    performetl 
'"thing  further  is  neede.l.     A  hind  toot  may  be  drawn  up  and  fixed 


tor  examination  or  drc-^sing,  and  tlu-  h, 
I"  less  than  a  couple  of  minutes. 


Im'  ><t    at    iiijcity 


again 
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MKTHODS   OF  CASTINO    ANIMAI^. 


«  L  **'*!r''/"^  "*"**•"  "?«■"''**"''  »  required  four  hobbles  are 

*^rlu  u  ,  )•  ****  '"'""''  ^''"'*'«''  "«  t""'*^  (l>«th  together) 
until  the  horses  feet  begin  to  leave  the  ground,  when  the  safety 
chocks  are  cast  off,  permitting  the  apparatus  to  revolve,  and 
depositing  the  horse  without  shock  or  pain  in  a  horizontal  position. 
The  animal  may  be  placed  at  any  degree  of  inclination  to  the 
horizontal,  and  its  position  on  the  table  is  extremely  safe.  Broken 
l)aok  has  never  occurred  within  the  writer's  experience 

Mathods  of  Casting.  A  permanent  bed  is  usually  pr^pan-d  with 
81X  to  eight  inches  of  dry-  spent  tan  bark  covered  with  a  thick  layer 
of  short  cut  straw.  Many  practitioners  still  prefer  the  straw  bed 
to  mattresses,  because  it  is  softer  and  because  it  can  be  removed. 

must  T  T"'  ''T^'l^  "^**'"  '"'^  "P"^*'""-  -»»•'«*  ^he  mattr^sJ 
iri.  f  *'?;""«'''^\  ^'•'«"*^  »"d  disinfected.  It  has  also  the 
advantage  of  bemg  cheap,  as  clean  straw  is  readily  obtainable  and 

nay  afterwards  be  use,!  for  In^dding.  whilst  it  i.s  i  difficult  matter 
for  veterinary  surgeons  in  countrj-  practice  to  convey  a  mattress 
from  place  to  place.     Nevertheless,  straw  makes  a  very   bad  t« 

or  asep  .c  operations,  and  wherever  possible  it  should  L  ,^place«l 
by  a  mattress  covered  with  tarpaulin,  or  by  a  proper  operating  table 
though  some  of  the  disadvantages  of  the  straw  bed  may  be  over^ 
Zn  ''^  "'7™«  '\*'*''  «  '«'«'■  ^^rpaulin  before  casting  the  horse 
Even  so  high  an  authority,  however,  as  Bayer  adhered  to  the  straw 
be.,  prefernng  it  partly  because  he  had  to  teach  .students  who.  in 

ecausc.  of  the  success  attained  in  his  own  clinique.     In  support  of 

N^ounds  left  by  the  removal  of  shoulder  abscesses,  necrotic  lateral 
cartilages,  etc..  healed  by  primary  intention  after  suturing 

1o  prevent  internnl  injuries,  like  rupture  of  abdominal   viscera 
he  animal  should  fast  ....  ..„,y  receive  light  fo,Hl  for  severa    hours 

beoreoperatK,n.  though,  as  already  mentioned,  this  precautio. 
ot  absolutely  nubspensable.     Should  it  be  impracticable  to  perform 
e  operation  in  the  standing  p,>sture  the  operator  should  throw 
tl.  hon,e  on  a  sloping  be.l  or  bank  of  straw,  J  that  the  animal     av- 
al   as  easily  as  ,.>ss.blc.     One  of  the  simplest  methods  of  casting 

tl^e  d  fficult     o  approach    in   which   ordinaiy  hobbles  cannot 

«     used.     It    IS    also  useful  where  the  hind  legs  have  to  be  drawn 

downwards  o„  e.ther  side  of  the  bo.ly  for  opemtions  in  t  e    lorsal 

posmon.  masnuich  as  .he  application  an.l   removal  of  l,ol,b,e.  ar 

.i..-.vl,v  rendered  unnecessary.      |„  ea.se  of  necl  a  .art  roj^.  may  !«• 


RK8TRAINT   BY   CASTXNd.  2S 

UMd     A  Strong  bridle  or  halter  and  a  m.rcingle  carrying  a  ring  and 
mpe  having  been  applied,  a  ma.,  is  placed  at  the  horj.  head    and 

side  towardH  which  the  animal  is  required  to  fall.     If  poss^' ,e  the 

IZT  .    .*  '""  *'•'  '"•  '^  ^'^'^^  ''^*«''-     «"  ♦he'end  of  the 

neck  T  "     n    *  fi^«l  "oose,  which  i«  placcl  round  the  animal's 

.shoulders.  an,l  given  to  the  men  charged  with  casting  the  animal, 
un  the  word  bemg  g.ven,  these  men  shoul.l  rapidly  draw  the  rope 
backwards  towards  the  side  to  which  the  horse  is  intended  to  faJI 


ru>.  41..    (•»««•"»  with  the  eart  r.,p,..     .Attenti.-n  is  .lireeted  to  the  fart  that 
both  hind  patterns  are  ...Mbra.-,.,]  i„  th-  o,w  loo,,  ,.f  ro,,,. 

The  rope  thus  catches  in  the  heels  just   below   the  fetlock  and  the 
animal  ,s  thrown  on  its  haunches.     At  the  sa.ne  moment  the  man 

The  Th     I  Z     ''T^"'^  '"  '*'*"  ■'"'■''"«'*'  P""*^  "'  '^  '^'""l'''-  direction. 
Ihe  attendant  „,  charge  of  the  head  assists  the  movement,  ami  the 

ItXan  k"  Tr'-    ''''''  ""^'"'^  '"^""^^  *'-  '-^t  concussion. 

.s  thr,fT  i"  ""^'  ''''  '"■'«"""*  "''''-''■     '^^^'  ""'-v  objection 

H  that  ,f    he  'opes  be  new.  or  the  first  attempt  fail,  the  animal's 
heels  may  be  injured,  but  this  can  be  avoidetl  by  previously  applyinK 
andages  or  usmg  cotton  ropes.     Where  manv  hor.es  are  cT/ by 
i-  .nethod  the  loop  of  rope  passed  roun.l  the  neck  may  advan- 
tageously t,e  replaced  by  a  strong  leather  strap  provide.l  with  iron 
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«'A8TINtl    WITH    ROPKS. 


eyeletri,  through  which  the  ropt-  in  rtttunietl,  thewe  eyelet*  (iimininhing 
friction  and  permitting  the  ro|H'  to  run  more  freely. 

A  commoner  metluMl  of  procedure  in  to  form  in  the  centre  of  a, 
long  rope  h  fixed  loop  HufYiciently  large  to  paMn  round  the  animal's 
neck  and  rest  on  its  shoulders.  The  knot  lies  in  front  of  the  chest, 
and  the  free  ends  of  the  rope  are  passed  from  within  outwards  round 


Fki.  42.  -The  hohl.l.-w. 

the  hintl  legs  above  the  hocks,  and  hack  again  through  the  neck 
loop.  They  are  then  lield  on  each  side  l»y  one  or  two  men,  according 
to  tFie  animal's  size  and  weight.  When  all  is  ready  one  of  the  fore 
feet  is  lifted,  the  loops  of  rope  are  slipped  from  above  the  hocks 
downwards  into  the  hollows  of  tlie  hwls,  and  the  men  pull  steadily 
on  the  free  ends  of  the  rope,  causing  the  animal  to  subsi<le  on  its 


Fli:.  4;i.     Crosslmlihli'w,  in-  lliij;li  ami  forcanii  .-itraiis. 


hocks,  whence  it  usually  falls  gently  on  to  its  :|uarters.  It  is  best 
if  one  group  of  men  pulls  outwards  at  right  angles  to  the  shoulder 
and  the  other  somewhat  backwards.  Inunediatcly  the  animal  is 
on  the  ground  it  is  pushed  on  to  its  back,  the  ropes  arc  pulled  tight, 
drawing  down  the  bind  legs  i.-vel  with  the  abdomen,  and  secured  to 


the  pastern  with  one  or  two  half-hitches.     The  f(»re  I 


egs  an-  firm  I  v 
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of  half-hitcheH  paHMMl  n.und  th.-  ,mstorns.  TIuh  „,etli„<i  has  the 
a4,Ivantage  of  requiring  no  re-arr»ngerm.nt  ..f  the  r..|.o«  t.,  ,lraw  .K.wi. 
the  hmd  legH  ami  h„  expose  tlie  Held  of  oiierution  f„r  castration,  though 
as  the  hind  liml.s  are  at  first  e..n.,,ttratively  free,  the  anin.al  can  plant 
them  wide  apart,  an.l  the  force  re«,uire.l  for  ca.sting  it  is  somewhat 
greater  than  in  the  methcnl  previously  mentioned.  It  is  usually 
employed  when  castrating  colts.  Some  operators  use  a  stout  leatheV 
strap  collar  with  iron  eyes  for  the  passage  of  tlu-  ro,H.s,  instead  of 
merely  passing  them  through  the  improvised  ro,.e  loop.     When  the 


•x'. 


Fi(i.   44. 


Tlif   hohhlt'M  applicil. 


animal  is  very  active,  it  is  well  to  afti.x  a  roller  or  surcingle  to  which 
the  collar  or  neck  hw.p  can  be  tied  :  otherwise  the  latter  may  slip  off 
To  work  the  above  methods  successfully  requires  "thorough 
discipline  of  and  co-operation  between  the  various  assistants  In- 
attention on  the  part  of  anyone  may  entail  serious  accident  <.r  failure 
of  the  whole  operation,  The  method  of  castiii-,'.  however,  most  fre- 
<|uently  employed  is  that  illustrated  in  Figs.  44  and  45,  which  show 
the  application  of  leather  hobbles.  Tiie  hobble  usually  applied  to  the 
upper  fore-limb  is  called  the  master-hobble,  and  carries  a  special  key 
by  means  of  which  the  chain  or  rope  is  attached.  Traction  on  the 
ro|H-  draws  the  feet  together,  the  horse  begins  to  lo.se  its  balance, 
."id  at  xUf  critical  moment  the  rope  attached  to  the  surcingle  is 
pulled,   ,me  or  more  assistants   helping  if  nwe-ssary   by   pulling  <m 


28 


CASTINa   WITH    HOBBLI8. 


the  tail.  The  hobble  rojH»  should  U*  puileti  in  a  backwani  direction, 
M  thiH  to  some  extent  neutralists  the  Htrain  on  the  awtiHtant*.  and 
prevent*  the  aniniaPH  legN  being  piille*!  diret-tly  from  under  it  and 
BO  bringing  it  violently  to  the  ground.  The  asHintantH  should  be 
well  drilled  beforehand,  and  the  operation  carried  out  as  (|uietly 
a«  possible.  In  Fig.  45  the  horse  is  provided  with  Bernadot  and 
Butel's  apparatus  for  preventing  broken  back.  The  difference 
between  this  and  the  Stuttgart  nu>tho<l  may  be  seen  on  reference 
to  Fig.  4«. 

The  advantage  of  the  Stuttgart  arrangement   is  that   the  ropes 


Kid.  4.").  ThfhoWilcs  applied  tii)i«lliii  with  Bfriiuilcil  and  U»l<  I'MappHratim 
for  tlu'  prpvt'iitioii  -.f  hriik.ii  back.  The  strip  ..f  wrhbini;  pu»xp<l  nnind 
till'  off  fort-arm  is  iiitcndcd  to  aHord  a  piirclia.w  «li.-ti  piiHiii);  the  liors.' 
ovir  in  tlio  act  of  laK'inK. 

run  more  easily,  as  each  uiily  pusses  through  one  link  ;  tind  as  the 
direction  of  pull  is  opposite  for  the  two  groups  of  nu-n.  there  is  no 
tendency  to  bring  the  horse  down  violentU    on  its  side. 

The  horse  having  been  brought  to  the  grounil  is  kept  down  by 
the  man  at  the  bridle  firmly  pressing  on  the  head,  and  other  persons 
sitting  on  the  shoulder  and  haunch  respectively.  The  four  feet 
having  been  tightly  drawn  together  are  fixed  by  passing  a  key 
(Fig.  47)  through  a  link  of  the  chain.  The  spring  key  shown  is 
pcrhap.s  less  convenient  than  the  D-shajied  spring  key,  though  there 
is  no  es,sential  difTerence  between  tlie  two.     As  a  makeshift  the  chain 
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niHv  Ik.  Hxe*!  Uy  forniiiiK  »  slipknot  hh  vUm-.  hh  |M««ihlt.  to  the  hohhleK 
and  pa«.ui«  a  bundle  c.f  Htraw  through  tl...  I.Kip.  The  pemon  at  the 
horw'H  head  inuHt  take  care  that  the  aiiinml  .!.«•«  not  Hueceed  in 
iH-ndnig  iU  hea.l  towardH  its  .heHt  and  arching  itn  nwk,  Inn-auHe  thin 
attitu«Je.  which  facilifateH  contraction  of  the  great  mumleH  <.f  the 
hack  and  quartern,  in  often  re«p.,nsil,l,.  for  fractures  of  the  vertebra' 
To  n-tain  the  hea<l  extended  BernHd..t  and  Butel  iiivente<l  an 
apparatus  consisting  of  a  str.)ng  head-collar,  from  which  powerful 
sfra,)s  run  backwards  above  the  neck,  an.j  are  attache«l  on  either 
side  to  a  ring  in  the  suningle.  The  suningl.-  is  prevented  from 
slippmg  forward  by  the  use  of  «  crup,K.r.     The  apparatus  is  «pplie«l 


Km 


4H.    -Meth<Kl  of  vaMhi^  an  adopt,.,!  at  Ihr  .Stiitlcail  N.^trriiui 


rv  Srhool. 


loosely  before  casting,  and  the  straps  lightened  after  the  animal  is 
on  the  ground. 

The  releasing  of  an  animal  depends  on  the  method  employed  for 
<«stmg.  Most  hobbles  are  arranged  so  that  all  four  feet  are 
immediately  loosenetl  by  withdrawing  the  screw-kev  of  the  master 
"•bhle,  but  where  no  such  arrangement  exists  the  fore  and  hind 
f'-et  of  the  lower  side  should  first  be  set  free,  and  then  those  of  the 
upper  side.  The  assistants  sitting  on  the  shoulder  and  haunch 
^»>ould  not  move  until  the  man  in  charge  of  the  bridle  is  quite 
prepared  for  the  animal's  rising,  and  the  word  of  command  has  been 
Kiven.  Should  the  fore-quarters  (,(,  „n  a  lower  ievd  than  the  hind 
•T  the  back  lower  than  the  feet,  the  horse  may  have  difficulty  in 
nsmg.     fn  such  case  the  fore-feet  must  be  drawn  out  in  front  of 
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» 


thi-   hnrwv   hikI   »h»-  liiiimtti  iu«Mi«lr<l    liy   iiu-ii   pla.  .-d   h(    ii«   ((unrtiT, 
NhoiiUifr,  liiid  ttiil, 

Tho  nniniHl  liHvint;  liwii  chhI,  it  imiv  hi-comc  ii.(fMHiu\  (<>  ri-loHw 
and  iiK»iii  wcun-  u  litiili,  iMnirdinK  to  tlic  u|M'ratiiiii  t.i  he  tiirriiriiii>il. 
Fur  this  |nir|MiM4>  flu-  IwHt  ninlfrial  In  woliliinji  ;  ("rds  arc  apt  to  cut. 
Till'  «<'hhiiij{  having  hwu  doiilili-d.  u  niiiniiiK  loop  jm  foniii  d  in  it 
and  nlippfd  ovit  tin-  liorHCM  fetlock  ;  the  Iwi.  ends  of  >■  fhltin^  an- 
Ihi-n  paMwd  ii.  oppoHitc  din-rlionf  and  held  fant  Uy  aMHixtanlM.  Thi- 
men  Hiftinjf  on  tin-  xhonliler  and  hainicli  can  iiUo  check  the  aniniarH 
movements  hv  utilising  their  weijjhf  and  l>y  uraspiii);  the  limltM  with 
their  hands.  A  hetter  niethiHl,  hoMc\er.  is  to  paHs  a  loop  of  weiihing 
around  the  two  forearms  or  cannon  hones.  .Movement  in  the  fore 
and   hind   lindw  which   are  for  the   moment    uppermost,  can  also  he 


Kl...    47.       Thr    liul.hlr 
(liaiii   ki'v. 


Kii..   »K.      KcriKiilDt  1111(1  Bulcrs  iij)|mnilii»  for  tin- 
|ii'<'v<-ntiiiii  {.f  Itioki-ii  liiuk. 


eliecked  by  passinjj  a  large  strap  or  |)ie<e  of  webhing  over  the  hoek- 
joint  and  then  around  the  forearm.  <ir  by  the  application  of  tlie 
cnws-hobbleN  shown  in  Fig.  V.\. 

For  operiition>*  on  the  fore-limb,  like  extirpation  of  the  lateral 
eartilage.  neurectomy,  <tc..  Mdller's  method  of  fixing  the  liml>  to  a 
l<»ng  plank  is  very  useful.  The  plank  should  be  well  padded,  and 
provided  with  a  long  curved  iron  handle.  It  is  less  u.seful  for  hind 
limbs,  inasmuch  as  the  limb  can  only  be  fixed  at  two  points,  viz.  at 
the  fetlock  and  above  ar  Iwlow  the  hock. 

To  draw  a  hind-foot  closer  to  a  fore-foot,  as  in  preparing  for 
castration  in  the  side  position,  a  ruiming  loop  is  formed  at  the  end 
of  a  piece  <.f  webbing  and  slipped  over  the  fetlock  of  the  hind  foot  ; 
the  webbing  is  then  tarried  over  the  withers,  beneath  tli.  neck,  over 
(he  front  of  the  .liesl,  uround  tiie  forearm,  and  thence  t)aekwards. 
F)a.ssing  from   below  upwards  arouTid  the  Achilles  tcnth)ii  and  once 


^MTKINi;    i.'MHN     \KTKK    (WriNli    IIOKNK.S. 


ni 


.iKain      .rnanl.,      \iy  f.ulUnu  ..n  ,t„.  fr, |  hii  iWHiKlHi.l   .an   tli.-n 

hriiiK   (lie   limit   intu   ili.'   inwitii.n   shown   in    FiK^.   r.l,   .V.'.     Aiiolhi-r 


I 


Kl.^  4!.       H..,M.  .hM  ,„„I  K.Mm...l.     Tlw  ...ar  for.a,,,,  an.l  „..„•  thi«l,   ,.,.■  fa«lr„r.l 


F..,.  -.0.     This  (iKiir,.  „(,„«.•<  m.^th...!  „f  so,nnn«  a  hiiul  li.,.).  t..  tlir  plank  f„r  operation 
Cninparr   with   fi.ri'dnint;  tiumc 

way  of  attaining  the  same  ol.ject   (the  Berlin  meth.,,!)  is  shown  in 
rijf.  53. 
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The  nietlKHl  „f  fixing  the  upfH-r  hi,,,!  to  the  upper  fore-limb  i^ 
8hown  in  Fir.  54 ;  that  of  fixing  the  lower  hind  to  the  upper  fore 
m  Pig.  55.  '^ 

For  operation.^  in  the  doixal  p,)„iti»,n  the  fore  and  hind  limbs  of 
each  side  niuHt  first  be  firmly  fixed  together.     Either  rope  or  webbing 


K.o.  .-.I.     Th..  h..,„.  nu.t  a,.d  ti..|.     Th,-  off  hi.ul  Irg  Mu^  drawn  forward  r..„dv  f..r 
oustratioii  II,  ||„.  Kid,.  (Kwition.  '      ' 


,»n  bo  use.1  the  fasfe.iin^r  Ih-j,,^  ,Mv..mplished  by  means  .,f  a  runnin« 
nooH..  attmhed  U>  flu-  fetlo-k  of  the  hind-foot,  and  by  applying  one 
or  two  half-b.t.hes  ,„  that  of  tho  fore-foot.  .Irawin  .  ."he  rope  tfghtly 
aft*r  each  half  hit.h  is  in  position.     When  the  I  ,.s  rolled  on  to 

Its  bark,  .are  m„st  be  taken  that  the  neek  an.l  head  are  kept  straight 


Th.'  I„„«.  «...ur.-d  r h   for  caHtralioii  in  th.-  sid.-  („mtum 


an.l  the  head  ,s  not  allowed  to  be  bent  towards  the  ehest.  A  pie,e 
of  webbmg  can  then  be  fastened  to  one  of  the  hind  limbs  just  aboye 
the  fetl.K.k.  ,,as.,ed  nn.ler  the  animal's  back,  and  then  from  within 

tight  the  hnul  legs  are  pressed  down  close  to  the  sides  and  secured 
In  \  lenna  a  special  piece  of  apparatus  is  used  for  this  purpo.se      The 
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in  till'  skIo  poMitioii. 


r; 


/^^ 
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■^i 


!S^5-<.~ 


'•if  ^  *•»     •fc 


:.jrs 


fa.  .-,4.— FsKt 


enin^'  a  hind  l<>  a  fore-liml) 


pri'iHiratorv  to  npiip'cloniy,  firing,  et«. 
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me  h,Ki  IS  as  follows  :-Oi.e  or  two  assistants  Rras,,  the  horse's  tail 
and  lift  the  hind  (,uarters  far  enough  from  the  ground  to  allow  a 
leather  band,  alx.ut  eight  to  ten  inches  wide,  to  be  slipped  tinder 
Ihe  en.ls  of  the  band  carrj-  br.md  iron  rings.  Through  these  and 
around  the  eannon  bones  of  the  hind  limbs  broad  pieces  of  webbing 
are  passed,  .securing  the  hind  limbs  in  place.  The  cannon  bones 
must  be  pressed  downwards  into  a  horizontal  position,  whilst  the 
parts  are  iK-ing  fixed  (Fig.  57).  (X„TK.-In  this  figure  the  assistants 
on  the  left  side  of  the  animal  are  not  represented,  and  the  horse  is 
purposely  shown  lying  a  little  obliquely,  in  order  that  the  mode  of 
hxation  may  Im-  clearer.)     The  operation  finished,  the  broad  leather 


rap  passed  beneath  the  animal  is  first 


laid  on  his  side,  the  linil 
freed  from  hobbles.      I- 


removed  :    the  li>irs«'  ih  then 


liiihs 


are  released,  the  ii|)per  being  last  of 


or  op«Tation  as  eiiipluxed   in   the    Merj 


IK    ."»S  shows  another  melhod  of  fix 


ing  a  horse 


thr 


The   HussJHii   riieflKHl   of  casting  (Figs.    ->!• 


in  veferiiiaiv  school. 


•owing    a    horse    sinj-le-handed.      In    books    (he    position    of    t 


oiH-rafor's  hands  js  usiiali 

succe«-ds    very    well,    thongli    r 

stand 

and  at  the  first   trial  this 


<>!)  permits  of  a   man 
he 


y  incorrect.     With  small  horses  the  methcxl 
••((Hiring   some  coiirag-.     The   operator 


ui>eration,   states    that    on   on, 


lorse  on  which  it  is  iiifeiuled  Ut  fall, 
seems  dangerous.      Hayer.  in  referring  to  the 


ucc;i.-.i<.!!    !>»•   avtimlly   fell   under  tii 
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horse.  He  ha«l  attempted  to  ctt«t  a  rather  large  horse,  and  had 
nearly  succeeded ;  the  animal,  however,  tried  to  regain  it.  equilibrium  by 
a  slight  spring,  and  trod  on  Bayer's  foot,  preventing  his  getting  clear 


Fl<i.  .-.t(.--T}..,  1,...«.  cast.     .M.„l,.  of  tixJMi:  II..'  f..r,.  an.l  hin.l  li„,l,«  toL'.'tl..r 
when  prt-pannp  for  .•usti»ti..ii  in  tin-  .l..r.s).!  piwitiim. 

A   long  rope  carrying  a  ring  at  one  end   is   used.     Supp..sing  a 
horse  IS  mtended  to  fall  on  i<s  left  side,  a  IcK.p  is  forme,l  in  the  rone 
and  passe.!  around   (he  nek.  the  ring   lying  near  the  right  clbo'v 
Ihe  free  end  of  the  rope  is  then  passecl  arotmd  the  left    hind-foot 


F.«.  57.  -Pr..,.„riMu  f..r  .HHtratio,.  i„  ,.;..  .I„r««l  p,.i,i,„,     •,•„„  ,.,.,k  «,rap 
apphcl.      (\i..Mn«    iiirth...!).  ' 

lagain  through   the  ring,  and  is  hei.i   in   the  operators   right   hand. 

fc'Jjht    elbow   supported    on  the    horse's  l.,ins.    and    the    bri.||..    reins 
r-i^lH^d  n.  the  left  hand.     Hy  lifting  the  l.-ft  hind-foot   under   the 

I)  i 


"i 
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belly  and  Miiinewhat  towards  the  right  side,  drawing  the  head  1<» 
the  right  bj'  means  of  the  bit,  and  simuItaiieouBly  preHsing  with  the 
elbow  on  the  loins,  the  horxe  is  caused  first  to  recoil  on  its  haunches, 
and  then  to  lie  down  on  its  left  side.  The  operator  has  only  to  hold 
the  cord  and  bridle  tight  to  prevent  the  animal  rising. 

Cattle  can  be  cast  like  horses  with  ordinary  hobbles,  the  straps 
being  placed  above  the  fetlocks,  or  by  the  method  shown  in  Figs. 
62  and  63.  A  rope  havuig  been  fastened  to  the  horns,  is  passed 
aroi.  id  the  neck,  chest,  and  aMomen  as  shown.  The  animal  is 
held  by  an  ox-lead,  and  two  men  pull  on  the  end  of  the  rope,  when 


Ki.i.  .-,«.     B.rlin  methoil  of  filing  the  horse  in  doreal  poHition  for  upomtum. 

the  animal  usually  lies  down  on  it*,  side  without  struggling  and  with 
its  feet  .stivtched   out. 

For  .astration  the  sheep  is  placed  on  its  hind  quarters  in  a  sitting 
position,  the  alxlomen  b.ing  turned  towards  the  operator  An 
ii-Hs.stant  grasps  the  body  between  his  legs  nnd  holds  a  limb  with 
each  hand.  For  <arriage  the  fore  and  hind  legs  of  each  side  are 
first  tie<l  togeth.T.  the  two  sides  being  afterwards  coiu.ecte.l  by  a 
few   turns  of  the  ro|H'. 

The  pig  is  best  seized  just  above  the  h,Kk.  and  can  then  l^  cast  by 
an  a.ss,stant  who  grasps  the  ears.  In  the  large  stockyards,  howeve^ 
men  becom.-  very  expert  in  casting  the  pig  single-handed,  by  slipping 
u  .h..rt.  staff  between  il.c  iun.i  legs  as  the  animal  runs.     To  examine 
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the  mouth,  a  «hort  stick  w  thrunt  between  the  jaws  at  the  moment 
when  the  animal  squeals,  and  can  then  l»e  used  as  a  lever  to  keep 
them   open.      A  kind   of  twitel.   applied   to  the   jawn   is   also   used 


'■  '"'L~i^*f  Ru8«ian  motho,!  of  cast.M^.       Flu.  60.  -Tlu-  Russian  i.u,tl„.,rur^-t.NL' 


Klo.  61. -The  RusHian  method  of  caKting  ;    thr  horsp  down. 


Another  methtnl  is  as  follows  .-Two  men  grasp  the  pig  by  the  ears  • 

[when  the  animal  cries,  a  slip-knot,  formed  on  the  end  of  a  stout  cord' 

IS  passed  into  the  mouth  and  fastene*!  to  the  upper  jaw  as  near  a^ 
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possible  to  the  commissure,  Iwhiiid  the  tusks.  The  cord  is  then 
fastened  to  any  high  point  or  to  a  rinR.  and  the  h.-ad  drawn  into  a 
position  of  forced  extension.     The  animal  cannot  }M)88ibly  escape. 

The  dog  i.M  either  muzzled  or  the  jaws  fastened  together  by  a  piece 
of  tape  pasMed  around  them  and  tied  l)ehind  the  ears.     It  is  then 


tij, 


Fin.  (K.  -CastiiiK  .ni  <ix  :    first  ixwitiim. 

eiVHJly  handled  and  mured  on  the  operafing  table.  Several  operating 
tables  have  k-en  invented  for  dogs.  Jn  Vienna  tlie  table  is  a  shallow 
glass  trough  about  3  feet  fi  inches  long  an<l  15  inches  acro-ss.  with 
an  aperture  for  tlraiimge,  and  suitable  connections  at  the  lowest 
I)onit.  This  is  surrounded  by  a  detachable  metal  frame,  the  lower 
surface  of  wiiich  cnrries  a  series  of  hooks  at  one-inch  intervals  for 
fa-stening  the  cords  by  nhich  the  animal  is  secured.  In  the  verv 
excellent  diniquc  fur  small  animals  at   Merlin,  the  table  Is  of  similar 


Fi(i.  tn.  — OastiiiK  an  ox 


Hpoond  position. 


form,  but  is  constructed  throughout  of  metal.     Both  tables    i-,  fact 
are  close  imitations  „f  those  used  in  human  surgery 

In  this  cmntry,  Hnb<lay  has  suggested  a  cheap  and  useful  table 
of  w.KKl.  the  up,.er  surface  perfectly  flat  and  displaving  numerous 
slots  for  receiving  the  small  Wys  by  which  the  hobbles  are  secured 
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to  the  table  Thi«  table,  now  macio  of  mrfal.  can  be  readily  elean«.,l 
and  rendered  aneptir.  Another  excellent  tabi,,  „f  woorj;  de^iVne*! 
by  Claude  Bernard.  conni^tH  .,f  f„ur  parallel  leaves  eonneeted  bv 
hniKeH.  The  tw<,  ,.uter  leaves  may  \^  inclined  at  any  an«le  touanU 
..ne  another,  forming  a  trough  to  receive  the  animaPs  body  ()wi.,c 
to  Its  ttreat  simplicity  and  absence  „{  .l,.presHi„„«  likely  t..  re-ain 
dirt,  etc  this  fable  is  chea,).  and  resp„n,ls  t„  n.ost  .,f  »}..«  reuuirc- 
nients  of  veterinary  surgery,  while  it  is  readily  adaptable  to  animals 
of  varying  size,  and  when  folded  is  (piite  portable 

A  sp.H>ial  instrument  is  used  in  France  for  securing  dogs  suspected 


Fl.i.  «4.  -OiH-ratiiiK  taMr  f.,r  th.-  .I„k.     (Claiidr  Bor.,ar.l\  .lesfan.) 

of  rabies.     It  lias  a  long  handle,  and  carries  at  the  end  a  sf.riiig  collar 

which,  when  (iressed  on  the  dog's  neck,  opens  an.l  holds  liim  securely. 

For  castration  and  other  o,M-iations  on  the  cat.  the  skin  at  the 

back  of  the  neck   is  grasped  with  on.-  hand,  that   over  the  lumbar 

region   with   the  other,   and   the  subject    (irmly   pressed  down   on  a 

[table.     AiK.ther  method  is  for  the  assistant  to  grasp  the  himi  limbs 

on  either  side  between  the  .second  and  third  fingois.  the  fore-limbs 

iH'tweeii  the  index  and  .second  fingei-s,  and  the  skin  on  either  side 

of  the  head  with  the  index  Hnger  and  thumb.     Thus  held  the  animal 

j IS   quite   pcvierless.     Troublesome    patients    may    Ik'    wrapped    in    a 

Ithick  cloth  to  prevent  scratcbing  an-.l  biting       If  i>.  -.;„,„etinies  recjiii 

Imended  to  thrust   the  animal   into  a   narrow   sack  or  into  a  boot 
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neck,  shoulder    „r  a  linil.  Iw..,  "^''^"'•'".v.   hreakiiiK  the  jaw. 

«h<x.k.     Fr^inr.l/t^X^'';^:-'':^'^:':  ^'^  '"f-e  of  the 

'.o-es  a«.  cant  Huddenlv  and 'vbenl      Fven"/    '"^"'""  "'"" 
muHouIar  efforts  .onsequent   LTtrui  '  '"'   "*^""^-   "'*" 

of  abdominal    viscera     o     Urd  .      •  ''*''""''    ''**"-    "'P«»"' 

tendons.   „ot   to   numic n     h?    J  '   'rP'"^"*   "'"«''«''   -'  "^ 

;'-  -  iving  ,o„,  i..  .„,  p,«itir„ar^f^.ilr;v ":  """'• 

paralysis.  •'^  Kiiiowed   i»y  cramp  or 


Fkj.  (i4A.-AI|.metal 


iTmtnig  labic  i„r  M„„il  aniiimls. 
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III.-  ANESTHESIA. 

An^thesia  may  Jm,  .livided  acccrdinK  t<.  iU  nature  an.l  extent 
into  general  and  I.^al.     We  Hhall  c-onnider  tliene  in  order 

The  (imt.  operation  under  ether  wa«  ,H,rformed  on  the  14th  OctoU-r 

L«ter    hr8t    en,plo.ve,l     ,.,her    in     Kngland.      During    IM7   Hevernl 

vetennary  nurKeonn  pul.liMhe.l  experin.ents  showing  .,.,  a.,vant«Js 

of  It*  UHe  in  .iperationM  i.n  the  hoixe.  ■^»>ii«K«'* 

NotwithstandinK  certain  draN^im.kH  ether  was  at  Hrst  exclumvelv 

n^.  but  on  the  loth  Noven.ber.  1847.  Nin.pson  ,l,.ra«enZ   o 

he  an«..thetu.  cjualitien  of  ehloroforn..   whieh   he  declared     up^  i  ^ 

o  Its   predeoeHHor.     Chloroforn.   s...n   .i«pl«ee.l   ether,    n.ainta^.ij 

Its  supremacy  m  n.an  until  «  relatively  recent   date.     In  animals 

""  twZr  t     ''^V'"'  '■'*'•  '  '"  ''""  *'•••  ""'"*  '-""'-  --'i^Hi'  • 
Other  subHtances  have  smce  l.ee«  introduce*!.     The  first  .leparture 

?nll    li  K    !u  a^'-n-n'^tration   of  ether   was   then   suggested 

fo  lowed  by  the  use  of  morphine,  the  intra-venot«.  intra-r^Ll    ,^ 
mtra-pentoneal  injection  of  chloral,  the  inhalation  i.f  chloroform 

and  the  admm.atration  of  paraldehy.le,   urethane.  ami   methylene. 
When,  ^  ,„  „,,„    t^^  fl^^^  ^^^,^j  j^  ^^^j  ^^^  y      e^ 

of  the  operation  failing,  large  doses  of  alcohol  are  often  ^ve" 
,m,found  artificial  sleep.     It  is  not  always  necessary,  however    to 

mavl  r*T  Tk  '":u   ''"*.'"'-<»»--  -ffi--     Looal  anLthesia 

may  be  produced  by  the  application  of  ice  or  freezing  mixtures    by 

he^spraymg  of  certain  liquids,  like  ether  or  ethyl  chloride,  or  by' the 

A««sthetics  are  cjuite  as  useful  in  animals  as  in  man  ;    and  few 
an^ethes  a.  either  local  or  general.     For  most  minor  operations,  the 

nem.     in   reduction   of  hernia,  deliveiy  in   cases   of  dystokia    in 

rSlXTble^'^rff '  "'"^«^n  -^-  «--'  an^sthesL 
UHUspensable.     It  is  also  necessary  for  delicate  operations  on  or 
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m  the  v„.,nit.v  of  the  eye.  an.l  f»r«ll8eriouH„,K.rationHon  horneH.  whcme 
NtruggleH  are  particularly  violent.     Moller  recomme.ulM  ana^thenia  in 

rl7h'"-  **.""^,r'"'  ^*"^  f"'*'"^'''  ''""«'  '"»«•'«•-  '»  ruminant, 
ana^thenia  ih  seldom  re«orte«l  to  Have  in  .Ufficult  i.u  ...rition  In 
|«m.vor«.  an.l  especially  in  the  ,lo^.  it.  principal  in.licauo„H  an- 
m  laparo  o,„.v.  ,|,ft„.ult  parturition.  urnpufationH.  an.l  certain  oiH^ra- 
tiouM  on  the  head.  ' 

Ana.Htlu^ia  Im  ,.ontr«-in,licate.l  (I)  i„  diseases  ..(  the  heart  (lesions 
'•f    th,.    valves    or     myK-anlium.     .lilafafion.     a,.d     hyjM-rtrophv)  • 

."hronr'T  '  I  "  "'"'•*"'♦•"•>'  ♦""•»  (♦""IMysen.a.  pneumonia  and 
ctironic  pleurisy). 

Kther  is  the  best  ana^thetic  for  subjects  with  emphysema  and 
latat.«n  "'  the  r,«ht  neart.  chloroforn.  for  those  with  akct ions  of 
the  left  heart,  chloral  when  the  pulse  is  intermittent  (Arloin^) 

Death  may  Ik.  ,«use<l  l.y  pushing  adnnnistration  t<Ki  rapidly  • 
in  eertam  rare  cases  it  n.ay  also  result  fn.n.  accidents  like  vomitiuK' 
the  vowutcHl  material  p,»ssing  into  the  trachea  and  lungs,  and  producing 
mechamca  pneum.mia.  .Such  a  tem.ination  is  much  to  be  feared 
.n  man  unless  the  patient  Ik-  properly  prepared,  but  it  very  seldom 
.H-curs  ,„  the  horse.  If  in  operations  on  the  face,  such  as  tnfpanation 
"f  the  facial  sinuses  or  nasal  cavities,  or  extraction  of  molar  teeth 
an  ana^thetic  In-  employed,  the  hea.l  shoul.l  In-  place.l  in  a  .le.H.n.linu 
positio...  .so  as  to  f.w..ur  escape  of  bl.HKl.  which  might  otherwise 
"liter  the  respiratory-  tract  and  prinluce  sutTocation 


OKNER.AL    AN.K8THKSI.A. 

Narcosis  heiiiK  the  result  of  a  sfK-cial  a.-ti.m  exerte.1  .linvtly  on 

ner^,M•entrc,s  by  the  ana-sthetiV  agent,  the  first  nec-essity  is  to  insure 

a   suthnen,    .,uantity„f   ,he   ana-sthctic   arriving   at    th.«^   centres. 

\  lule  hxed  ana-sthetu-s  ,.«„   In-  a.lnonistered   by   various  channels, 

uch  as  the   veins    mucous  and  serous  surfa,.es.   the  sulx-utaneous 

t..^iie.  et...   volatile  anesthetics  must   ,,enetrate  by  the  respiratory 

mcous  membrane,     mjec-ted  into  the  tissues  or  v-eii.s.   HxeTl  ana.'- 

thetics  traverse  the  pulmonary  capillaries  without  sensible  change 

and    act    promptly    on    the    nerve-centres;     volatile     anaesthetics.' 

Himilarly   administere<l.   cscaja.   in    large   measure   through   the  walls 

of    the    pulmonary    vessels     are    expired,    an<l    fail    to    reach    their 

destination  in  sufhcient  quantity  to  produce  much  effect.     On  the 

other  hand,  volatile  substances,  intrcnluced  in  a  state  of  vapour  into 

the  respiratory-  tr^ct,  are  freely  al.«orlH,d   by   the  bloo,l  circulating 
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in  the  lungH.  whi,.h  bl.K,.l.  ,,*«•».«  thei.c„  t..  the  left  heart  and  aeneral 
arterial  MyBt«ni,  rapidly  |.nKlure«  aiiwMtheHia. 

An«ithetic«   administered    by    the    renpiratory    tract    produt^    a 
«en«.  of  phenomena  .n  the  following  order  :     (I)  ,H.ri.Hl  of  excitation 
(i)  periiHl  of  «„«^th.*i«  or  -urKical  iH-ricwl  ;    (.»)  ,K.ri,Hl  of  coII«„h.'. 
or  int^ixication.  ' 

'Fhe  ptriod  Of  •icIUtion.  due   tirntly   to  the  a.tio,,   of  Hh«H»lu.fic 
vapo.irH  on  the  ,«.rve  .cnnination«  in  the  mucouH  rn..,nl,rane  of  .}». 
up|..  r  reHp.n,  -..ry  tract  an.l  puralyniH  of  the  cerebral  inhibitorv  centrcH 
and  aft*rwa.<i«  to  the  action  of  them-  vap.M.rH  o,,  the  great  ncrvc- 
centren  themnelveH.   in  ,har».,t<,riHed   by  jK-rverte.!  .s,.„KHtion.  ex.ile- 
ment,  and  hypera^thenia  of  nense  organH.     Violent  ntruggling  .k-cuh. 
roHpiration  an<l  circulation  lK«,.o,ne  mcelerate.!,  the  mu.ou«  membrar.es 
".jected,  and  the  pupil  dil«te,l  ;    the  heart'H  action,   however    M,M,n 
Mkm,    respiration  iM-coineH  eanier,  tn..rc  regular,  and  more  extetmive 
he  pupil  contracts.   exeiU-ment   diminishes,   a.xl  sleep  commences." 
Dunng  this  pen.Hl  anan^thetics  may.  in  aninialH  pre-lisposed  to  such 
complications,  pn^luce  respiratory  or  cardia.-  sv„co,h.  or  asphyxia 
from  spasm  of  the  glottis.  "  »"F>n>xia 

The  pertod  Of  aiUMthMl.  is  charmterLse*!  by  suspension  „f 
activity  m  the  ner^-e-centres.  i.e.  the  cerebral  IoIk-s.  medulla  oblongata 
and  mes,«ephalon.  The  animal  is  ph.ngeil  into  «,•  H.ial  sleep  The 
exc.t..-motor  centres  are  paralyse.1.  the  muscles  rela.xed,  the'  limlM 
«1.en  raised  all  inertly.  Respiration  is  slow,  the  movements  of 
he  chest  wall  are  diminished,  but  those  of  the  Hank  more  marke.1 
than  ordinary.  The  heart  is  accelerate,!,  on  account  of  paralysis 
of  the  moderator  centre,  but  the  pulse  remains  regular  and  full'  „„ 
to  the  moment  when  "itoxication  o,rurs.  Vision  is  „o  |„„ger  co- 
..r.linat«l.  while  the  pupils  remam  .ontractecl  and  immobile  \s 
Hi'iisation  IS  lost  HI  the  varicms  regions  reflexes  cea.se 

Sensati.,!,  d.«.s  not  disap,>ear  simultaneously  in  all  tissues  and  all 
regions.  K-ing  la.st  retaint^l  by  organs  un.ler  spinal  .  ...trol  The 
Imibs  an,  trunk  are  first  affc.  ,c,l.  then  the  organs  of  sense  and  those 
supplied  by  branch..s  of  bulbar  orig,.,,  finally  th,«e  supplie,!  by  the 
sympathetic  system.  The  nasal,  bu.cal.  auricular,  an,l  genital  mucous 
membranes    ,.xhibit    reflexes    long    after    other    ..rts    have    »HM,ome 

I  ...sensitive      Kven    when    ana^thesia    appears      ..mplete,    struggling 
-rften    results    immediately    the    knife    touches    the    .fisease.1    region 
I  his  IS  due  to  certain  disease,!  tissues  retaiM.ng  a  morbi,!  s,.„«ibi!ity 
.'ven  after  neighbouring  healthy  tissues  have  entirely  lost  sen.sation 
intlamtnl  parts  especially  retain  their  sensibility  |.,nt    after  healthy 

[tissues.     Once  established,   ana-sthesia  ,an    Ik-   maint«.ne.l   by   verV 
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Hiiwll  d.me«  ..f  the  aff^nt  employed  ;  larger  aiii.)unt«  are  dangeroun 
M  being  liable  to  induce  the  third  iitage  of  anrnthenia,  vis  MllapM 
or  Intoxkatioii.  Thii.  i.  eharacteriml  by  pr.«reiwive  retardation 
of  rwpiration  and  circulation,  and  by  Hudden  dilatation  ..f  the  pupil 
Respiratory  movementH  l)ecome  nuperfl.ial  and  ceaw  for  compara- 
tively long  |M.ri(Hl«  :  the  heartV  mtioi,  dimininheH,  the  pulw  ih  Hmall 
Hoft.  and  irregular.  Finally  tli.>  ineilulla  hwomen  infoxi.ateil' 
renpiration  ik  arre-tcl.  the  heart  .ea^.M  to  In-at.  and  death  .H.urs 
by  »^>>»piratory  Hyncojw. 

rhe  phenomeF.a  of  rtna^theMia  vary  acconling  to  whether  ether 
ihloroform.    ..r  another   ana^thetic    in   employed.     With   ether   the 
FK-ri,Kl  of   excitement    is    longer   ami    more    proiiouiuetl    than    witli 
.Morofonn.     With  certain  fixe.1  ana^theticH  the  phane  of  excitement 
.X  HuppreswMl  or  little  marke<l.     Although  the  exa,t  action  of  chloral 
IS  Mtill  open  to  di«UM«ion.  it   in  known  to  j.r.Mlu.e  imme<iiate  aiul 
profoun.!  aii*Hthe«ia  with,.ut  preliminary  .li.turbance  when  a<lminiM- 
tertKl  intra-venouHly.     On  the  other  haml.  Haltn  of  morphine  Home- 
timeH   prmluce   lively   excitement  prolonged   for  Hon.e   houn..     The 
difference,  however,  intere^tn  physiologistH  more  than  ,.ractitionerH. 
The  chief  point  for  the  latter  in  the  degree  of  toxicity  of  the«e  agentn 
..f.  the  danger  attending  their  UHe.     No  general  an»Hthetic  in  without 
danger,  and  even  in  veterinary-  surgeiy.  when-  the  employment  of 
ttiiK-stheMm  IS  limite.1.  every  practitioner  has  probably  had  a  fatal 
case. 


ANyKSTHESLi    IN   THE   HORSE. 

Chloroform  ^..obably  pnnJuceH  the  mc«t  rapi.l  and  complete 
ana-Hthenia  in  the  horne.  It  in  not  ho  dangerous  for  solipedn  a«  has 
been  HUggested.  The  writer,  whose  experience  extends  to  nearly 
a  thousand  cases,  has  only  seen  two  fatal  result-,  which  .H>curr«l 
after  deep  surgical  anaesthesia  had  Ik-ci.  maintained,  in  one  case  for 
.)ver  two  hours,  and  in  the  other  over  thn-e.  Needless  to  say 
recovery  of  consciousness  is  slow  after  proloiigeil  operati<.ns.  and  the 
animals  may  not  rise  for  half  an  hour  to  an  hour  after  their  termina- 
tion, but  given  reasonable  care  in  a.lministration  chl,.roform  fulfils 
all  requirements. 

In  company  with  J)r.  Clarke,  the  writer  attemptetl  on  several 
(H^casions  to  kill  animals  by  the  administration  of  air  saturate*?  at 
ordinary  temperature  with  chloroform  vapour,  but  the  experiments 
all  proved  the  extreme  difficulty  of  the  attempt.  Where,  liowever 
the  animal  is  partially  asphyxiated,  as  in  using  several  of  the 
common  velennary  inhalers,  death  can  be  pr.xluce«l  in  eight  to  t«i. 
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minut«i.  By  uaing  »  «(>«,. wl  ap,mr»tu-.,  I.y  mraim  of  which  »\m>. 
lutely  pure  chloroform  v»iM.ur.  irithnut  ndmirtvrf  of  air.  wm 
wiminwtered.  death  wan  pn^lucwl  in  one  and  a  half  minut«M  The 
heart'H  action  continued  for  wveral  minutw  after  re«piratory  arrent 
Moller,  who  employn  chloroform  excluHively.  haH  adminiiiteml  it  to 
many  hundredn  of  horsen  without  a  Hingle  accident. 

An  a  bani*  for  invent  JKation.  Moller  nofc<l  in  each  ..f  hw  vwen  the 
time  required  to  prduce  mirgical  an»«thei.ia.  the  amount  of 
chloroform  uwd.  the  hreefl.  age.  «ex.  and  weight  of  the  animal  The 
following  iH  a  remimf  „  -  more  imp«,rt«nt  renultn.  In  a  nerien  r.f 
126  ca«e«  (31  Ktall.  i^  ...aren   Hmi  57  geldings)  »nR^theti«e<l  with 


chloroform,  the  ct 
!i(t  minuteM  by  th 
drachmH  of  chl  > 
I  :    4(KM» ;    an  i     i 
\Vhilnt   in    ■  ,1. 
chloroform   i- 
shortent  time    ' 
in  one  case  9  m.M  .(< 
alM)vc    126   homeH   :"(,iii 
ininuteH.     In  Htallicin:     < 
ill  geldingH  22  minutex. 
(IreohmK  of   chloroform 


"ll  M.I  -(.ill  .'M  (  )■ 
■■II  .  Il  ■•  (,h,.i|,  I 
I.I     '1  '   I     |.\     i:>',     I 


y  I 


hod  in  an  average  |>eriod  of 
verage  (juantity  of  28  fluid 
■■I     luiif  of  lio<iy-v,eight  wan 
'<     2()  minutcH. 
'   ^'  >U\     n  ..r,al«    4    to   5  dra<-hmN   of 

'i.-^  t    in     7    to    8   minuteM,    the 
I  ,   "  ■  I   •!<  (^  s  wan  in  one  cane  8  minuten, 
V    •  (,w  „  10  minuten.     Twelve  of  the 
'     <>■■    I'll' HI'S,   and   four   from    30   to   40 
ivi  gc  i.cv.od  wan  18,  in  maren  19.  and 
•     t.*iii(>nn  on  an  average  cnnnume<l  .<0 
7    homen    (3    ntallionn,    2   maren.    and    2 
gpldnign)  took,  however,  lenn  than  12J  drac-hmn  ;    on  the  ..thcr  hand 
IS  (5  ntallionn.  4  maren.  ami  »  geldingn)  require<l  38  flui.l  drachmn 
..r  over.     One  gelding  receive<l   «(»  fluid  drachnin.  ami  an    Knglinh 
thonnighbred  621  fluid  drachmn.     The  average  age  of  the  ntallions 
WHS  5.  of  the  mares  9.  an<l  of  the  geldingn  7  yearn. 

It  in  w..rth  noting  that  the  quantity  of  chloroform  used  de|H.ndn 
(•arfly  on  the  meth.nl  of  administration.  Apart  fr.mi  the  (juantity 
lost  I.y  leakage  or  evaporation,  lenn  in  re<,uire.l  when  fwlminintration 
IS  slow  than  when  it  in  rapid.  The  quantity  une<l  therefore,  often 
-iHiids  HI  invcme  proportion  to  the  pre-anie*  heti<-  perio<l 

Breed  neemn  to  have  little  relation  to  the      .wntheti.  influc-cc  of 
'  lil-roform  :    it  neither  affectn  the  quantity         .:ired  nor  the  .,re- 
Hiiffsthetic  niterval  to  any  appreciable  extrn      ()„  the  other  hand 
It    wan   noted   that  geldingn   on   an   average    required   considerably 
more  chloroform  than  ntallionn  and  mares. 

Twenty-eight  horses  received  subcutaneous  injections  of  7*  grains 
!  niorphme  before  a«lministration  of  chloroform.     Jn  these  eases  the 
-  erage  quantity  of  rhioroform  used  wan  24   fluid  drachms,  and  the 
time  mtcrval  before  complete  anresthenia  U^  minutes 
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Kight  horneH  were  given  a  mixture  of  equal  parte  chloroform  and 
ether.  The  average  quantity  used  wan  54  fluid  drachms,  and  the 
time  interval  3(»  minutes. 

Needlecu*  t«  say  the  sampie  uf  nJoroform  used  nnwt  be  pure, 
and  should  contain  no  free  chlorine,  which  produces  excessive 
irritation.  To  prevent  chloroform  undergoing  change  by  keeping, 
a  little  ether  is  added  to  it  and  the  liquid  platwl  "in  yellow 
Iwttles  with  ground  stoppers  and  stored  in  a  ccm)I  dark  place. 
Another  meth<Hl  consists  in  adding  I  part,  in  UMH*  of  sulphur 
which  has  previously  been  washed  with  ammonia,  and  afterwards 
with  water. 

Apparatus.  Chloroform  can  be  adniinistcre<l  from  a  towel,  sponge, 
tnmiMm  of  tow,  or  a  linen  compress,  but  in  England  Cox's  or  Carlisle's 
muMie  is  usually  employed.  Although  the  rapid  method  is  con- 
sidere<l  «langermi8  by  some,  it  is  that  most  commonly  used. 

AI)road  great  precautions  are  taken.  The  chloroform  is  given 
fn.m  a  compress,  and  by  one  nostril  <mly,  l*ing  addwl  drop  by  drop 
at  the  rate  of  two  ..r  three  drops  per  second.  To  avoid  irritation, 
pr<Hluce<l  by  the  liquid  coming  in  contact  with  the  skin  r)r  mucous 
membrane,  the  no««-  may  [>e  smeared  with  vaseline. 

Being  very  volatile,  chlon.form  can  be  given  bv  a  m.Klification 
of  .lunkers  apparatus.  In  its  simpU^t  form  this  VonsistH  of  a  tall 
gliws  cylin«lcr.  cohtaining  the  an»esthefic.  (•I()se<l  by  a  bung  or  large 
rublxr  »-ork  pier.cd  with  two  holes,  giving  passage  to  wide  glass 
InlH'H.  One  Ui\h'  passt-s  to  the  bottom  of  the  glass  ;  to  this  is  atHxed 
the  Im'IIuws  :  the  other,  which  only  just  passes  through  the  cork, 
is  provided  with  a  ruLlsT  tulM-  which  can  Ik-  KlipjHKl  into  the  animal's 
nostril.  By  working  the  U-llows,  air  is  force«l  through  the  liquiil, 
iKM-omes  charge.1  with  the  anesthetic,  and.  passij.g  into  the  n.mtrils, 
IS  inhalcl.  A  large  form  of  this  apparatus,  made  in  copper  and 
worked  by  a  fiH.i  U-Jlows.  was  very  successfully  uw-d  by  Dr.  Clarke 
(who  invent»-<l  it)  an.!  myself  <luring  1887  tt  in  opemtions  for  roaring. 
The  gJHss  bottle  was  replaced  by  a  ...pper  cviiiulcr  ficut  fiftet.n 
iiuhes  Ml  height  and  four  in  diameter,  the  glass  tulw-s  bv  large  metal 
lubes  about  thnv  ,,uarters  of  an  inch  diameter.  The  long  tuln-  pass,-*! 
to  tiic  b.>ttom  ..f  the  copper  .ylinder  und  through  a  .ircular  plate 
ot  perforated  iiiet..l.  Th.-  blast  of  air  was  thus  broken  up  into 
innuuH-rable  siuall  bubbles,  which  became  thoroughlv  saturate.!  with 
the  ana-stheti.-  vapour.  As  after  prolong.nl  use  the  apparatus  grows 
extremely  cold,  and  ,«  apt  to  bwome  .loggeil  from  the  free/.ing  of 
water  vapour  .lerivc.l  from  the  b'lst  of  air,  it  was  found  advan- 
tageous lo  pla<e  .1  in  a  bucket  cntaining  warm  water.     Uter  forms 
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of    ")i-.    (llarke's   apfmrtttuH   nro   surrounded    with   an    outt-r    niftal 
receiver  for  containing  hot  water. 

A  simple  form  of  inhaler  was  Kuggested  by  the  late  .1.  Hoaife  C'ox, 
F.R.C.V.S.  It  coiwiHtetl  of  a  leatlier  tube  covered  with  Htout  eanvas, 
which  could  be  drawn  together  at  either  end  by  a  Mtrong  drawstring. 
The  tube  was  slippe*!  over  the  animals  nostrils  and  into  its  mouth, 
the  drawstring  tighteneil  and  attached  to  the  halter.  A  sponge 
saturated  wi»h  the  anuesthetic  was  then  introduce<l.  and  the  supply 
of  air  controlled  by  regulating  the  size  of  the  extenwl  opening,  'liie 
Carlisle  inhaler  is  more  complicated,  but  j>robably  nt)t  more  efficient. 
It  envelops  both  the  upper  and  lower  jaws,  thus  differing  from  Cox's, 
ami  is  provided  with  a  metal  sliding  sponge-holder  on  which  the 
chloroform  is  poured.  As  sent  out  it  gravely  im|)etles  respiration, 
and  for  us«'  the  writer  has  modifiwl  it  by  removing  the  lower  solid 
end.  so  that  the  only  obstacle  between  the  animnrs  nostrils  and 
the  outer  air  is  the  comparatively  pervious  layer  of  sponjie  for 
reieiving  the  chloroform.  Thus  altered  it  uses  rather  more  of  the 
anaesthetic,  but  is  infinitely  safer. 

Surgical  AnsMtheaia  by  Chloroform.  Chloroform  is  usually  ad- 
mini8tere<l  as  follows  :  Food  having,  if  possible,  bwn  withheld  for 
six  hours,  the  horse  is  cast,  and  girlbs  or  other  impe«liments  to  free 
respiration  IcMwened  or  remove<l.  During  inhalation,  attention  n.ust 
Ix'  given  to  the  breathing  and  the  pulse  H.ith  jire  at  Hrst  accelerat«'<l. 
but  later  become  regular.  Tnlcss  when  using  one  of  tlu-  a>„iHth*-<*ia 
n,m  fuphyria  muzzles,  the  excitation  .stiigc  is  s<>ldoni  tttten<led  with 
danger,  only  lasts  a  minute  or  two.  an<l  is  succeeded  by  the  period 
of  depression. 

The  Hrst  stage  of  ana'sthesia  (excitation)  is  often  accompanied 
by  a  pwidiar  rotary  movement   of  the  eye  (nystagnuis)  ;    in  some 

i  animals  the  eyelids  close,  o|)ening  again  when  ana-sthesia  is  complete. 
If.  s<H>n  after  the  perio«l  of  e.viitenu-nt  lias  paswd.  rcspirati<.n  or 
circulation  la-comes  impeded,  or  if  respiration  Im-  lalx.urcd.  very 
rapi.l.  <.i  interrupt«-<l,  if  the  pulse  be  small,  freijuent.  irregular,  or 
iiiterniittenl,    HdminisMation    must    be    stoppe<|.     (Jcncral    nuiscular 

I  twit<hing  may  also  .M-cur.  and  calls  for  similar  precaution.  Uattling 
in  the  throat,  a  serious  sympl..m  in  man.  is  of  less  importance  in 
hors«'s,  In  the  event  of  its  <H.urring.  the  tongue  sliould  b«-  grasped 
and  drawn   forward.     Kven   then  the   noi.sc  does   not  always  cea8«', 

jU'ing  probably  due  to   vibration  ..f  llu-  relaxed  soft    palate,   which 

lis  set  in   miction   by   the  stream  of  air  passing  through   the  mouth 

j«luring  respiration. 

The  loss  of  .sensibility,  muscular  weakness,  character  ,.(  the  pulse 
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und  fspiratiiii,  variatiim  in  the  pupil,  and  the  jierHiKtenri-  or  Uwh 
of  the  corneal  reflex  in<lioate  the  degree  of  ansBHtheflia. 

Complete  an»e«the8ia  is  characteriRed  by  diHappearance  of  the 
otiulo-palpehral  reflex  and  contraction  f)f  the  pupil.  At  this  wtage 
should  the  conjunctiva  or  cornea  he  touched  no  movement  of  the 
eyelids  follows,  and  touching  the  cornea  has  therefore  become  the 
tisual  test  of  anaesthesia.  When  the  corneal  reflex  ceases  inhalation 
may  lie  st«ppe<K  to  be  resumed  with  its  reappearance.  The  test 
is  doubly  valuable  :  it  shows  ana'sthesia  to  be  complet*'.  whilst  its 
ili8«pi)earance  is  usually  long  antece<leut  to  the    period  of  intoxica- 
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tint!         Tun    IlMH'll    ucj^'llf,   llnwrxcr.   cjHIIInt      IrC   itttiU'llfd    to   the   rtllvicc 

■■  watch  the  breathing."  ']']»■  l>i'*-iithitiv'.  and  mil  the  pitl.-ic  or  luiy 
other  -;igii.  is  thf  only  safe  uuidi-  in  .idiniiiisteriii^;  iiii  iiliiCHthpti)' 
i'lir  >tlniliticiii  ot  tlif  inriiciil  rt'tifx  iisiutlly  i"(  urs  Innu  In-fore  respiration 
i>  I'lKiaiiueicd,  sii  that  it  is  a  ciini-iiijiiit  irtiiije  .  Iinl  its  oeciirreuce 
is  sui)jeit  to  irrejfiilarit  V.  and  it  niiisl  never  be  relied  on  to  the  exclusion 
of  the  lireathinv 

\'ariatioiis  iii  the  |iu|iil  also  idToid  viilualiie  iiiforinutioii.  \n 
ana'sthesia  liecoines  pronouneed.  the  pupil,  dilated  during  the  period 
of  exciteini'Mt .  contracts  Durinjr  iina'sthesia  it  remains  coiitrivcted 
and    inur.oliile.    dilHtiiiji    slowly    as    sen>ihilit\     returns.      Ra|)id    <lila- 
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tntion   it  an    a-lvam...!    stage    of    an«.MheHia    is    a  sign    „f    bulbar 
intoxication  and  of  ininiincnt  syn<i.|M-. 

When  the  ..orneal  reflex  i.;  lost  an.l  the  pupil  ,.o„tracte<l, 
sensibility  ban  .i,Hap,.eare,l,  an.l  n.useulnr  relaxation  is  complete 
I  rovid-d  respiration  aiul  eireulation  eontinue  regular,  ana^thema 
.•an  then  Ik.  prolonge.1  for  perio.ls  ..f  tu.,  or  even  thr«-  h..urs  without 
.langer  by  .Hrasmnally  a.ln.inistering  furtlier  small  doses  of 
.hlorof.irni. 

On  cmplefion  ..f  the  operation  the  hobbl,.s  are  rem.,ve,l  but 
he  h.,n.e  .s  lef.  un.lisMir»H..I  unt.l  it  rises  of  i,s,.|f.  «bi<l.  will  usually 
Ivippen  ,n  a  ,,uarter  to  half  an  hour.  Shoui.l  the  animal  he  foned 
to  rise  Ijefore  .•.mm-ionsness  has  e„tir,.|y  returne,!.  it  walks  unstea.iilv 
lM,res  f.,rwar.l  like  «n  animal  with  brain  .lisease.  an.l  may  fall' 
Io«uppo,t,t  an  assistant  n.ay  .alk  on  .-aeh  si.le.  with  a  han.l  ..„ 
the  point  of  the  hip.  an.l  on.'  h.-hin.l  hol.liug  the  tail 

A.lminiH.ered  with  th..  forvi-oing  pre..a.iti.,ns  ..hulroform  b,.,.omes 
a   p..reotly   safe   amesth.-t...    tor   the    horse,    an.l    though    in.livi.lual 
Hiumals  show  spe....l  sus.ep.ibility  to  its  a.-tion.  xet   in  general  the 
danger  is  inhnit.-ly   l.-ss  than   «as  fornu-riy  inuigine.l 
Fatal   issues   r.-sult    .-ith...    from   asphyxia   or  svn.ope 
Asphyxia      usually     .k.u.s    during     ,he     peri.Kl     of     e.v.itation, 
.■s,,.r,«lly  ,f  some  ,los<.d  mu/./Je  lik.'  th,-  Carlisle  muw.!.-  or  its  ulkII 
tuitions  Ik-  ii.s,..i  ;    lirsl   bivathing  stops,  an.l  after  a  short    interval 
tlif  heart  s  at-tion   fails. 

.Vsphyxia   may   als.,  happ,.,,   lo«ar.ls  th,.  en.l   of   ,he  ana-sth.-ti.. 
|.e.„Kl  If  a.lm,nistration  has  l„vn  pusbe.l  far  an.l  is  su.hl,M.lv  .l.e.k.-.l 
I..  Muh  .-as.,  th..  si.les  of  the  ..best.   fa.e.  ,„•  lip.  .,,.ul.l   he  sn.ar.ly 
s.nuk  «,th  ,,..  han,l  or  a  «e,  lowel  to  provoke  ieHex..s  an.l  ivstore 

r..,.,r.t,on.      \M.e„   arrest    ..,„„„„.,.,   f..,  .,,,,,,,,i,Me   peri ,he 

«n„.,    has   t.m...l    aiivsts   o,    ,|.„ty    to   for,y-,ive   se.. Is,,   artitieial 

.■>^p,.a,.on  mav  be  reso„..,|  ,.,  .\  ,,„,,  ,.,,,,  ,,,,„^,„  ^,^,,,,^ 
lH.«...n  the  animals  le,.>  a„.|  presses  .,th  h.s  entire  «..,gbt  ..„  .he 
•'in.iials  eb.-st.  rising  again  almost  imn.e.liateU  This  is  reiM-H.-d 
.''  .n.-rvals  of  abo„,  four  or  ,iv..  ..e.omls,  Tli..  shoek  shoui.l  „o, 
I"    ^"  <••'!  :     l.ut   tl...  mans   « bo|..  „,.igb.  sbonl,l    1.,.  ,.,„pl.„.,|.  an.l 

:' "'"•»••""""  """"  I..-  itnvu  lo  r.-gulanty  in  .be  pro..ess"     In  .1... 

'■■'-  .t  rarely  happens  that  .be  tongue  iv.r.l.s  an.l  by  ...vring 
'  -  l-nmg  ..I  tl...  larM.x  .auses  aspb,x,a.  ShouM  am' m.ii..ation 
'"  •  -  hke  I..U.1  snoring,  e..-.  o,...„r  .be  tongue  shoui.l  imnu..lia.ely 
'"    -'  i.«|i...l   an.l  drawn   for«ar.l. 

ases   of  respirato,•^    failur,.   s. K.,.n.h    inv..stigat.,rs   have 
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from  drniming.  viz..  repeated  rhythmical  traction  on  the  tongue 
(lingual  trat-tion)  at  intervals  of  two  to  four  Heoonds.  The  theory- 
is  that  the  superior  laryngeal  nerve  and  respiratory  centn-  are  thus 
stimulated,  and  in  man  remarkable  efTeet*  have  l«en  prmiuced. 
more  than  one  |)erson  having  reeoveretl  after  apparent  respiratory 
arrest  extending  over  an  hour.  \  small  apparatus  worked  l.y  elee- 
trieity  has  heen  made  to  carry  oiit  the  process. 

Impending  C»rdl«c  Syncope  is  indicated  hy  irregui.irity  of  the 
puls*>.  widely  dilate.1  pupil,  weak  heart's  action,  cessation  of 
Im'morrhagc."  or  the  escape  of  a  few  drops  of  dark-<oloured  bloml 
from  the  seal  of  iniisi.m.  The  head  should  immediately  be  lowered 
us  far  as  possible,  artificial  respiration  commence<l,  old  water  dashe<l 
on  the  h.Nul.  the  chest  wall  smartly  slapixnl.  and  if  time  permit, 
subcutaneous  injccti.nis  of  sulphate  of  strychnine  or  eth:-r  should 
lie  given  Cikrdiac  svncopc  n.ay  also  be  combated  by  intermittent 
pressure  ..n  the  heart  region,  at  the  rate  of  12(i  to  140  times  per 
minute,  or  by  the  intravenous  injection  of  warm  normal  salt  solution. 
Hobday  reconnncnds  sniall  doses  of  prussic  acid.  Kosenberper 
believes  that  in  man  heart  failure  is  due  to  stimulation  of  the  vagus. 
,.«ing  to  irritation  "f  the  iespirat..r>  mucous  membrane  by  the 
chlonvform  vapour.  he  recommends  previously  painting  the 
membrane  with  ocain.'  sulntioii  The  precaution  is  unnecessary 
ill  li(»rses.  Ill  proof  of  the  irritition  produced,  however,  one  may 
,,ften  note  in  «t>ll-bie,|  horses  cert.iin  symptoms  of  sore  lliroat. 
sii.h  as  cnngbiiiL'.  et.-  (luring  the  few  days  next  succeeding  the 
upe'jition      Hecovciy    usually   occurs   without    treatment. 

Administration  in  the  sUnding  position.  As  anasthesia  by 
,  hloroform  is  geiieialiy  pieieiU'd  by  a  short  excitation  i.erind.  during 
which  the  animals  neigh,  become  uneasy,  and  often  struggle 
Mnlently.castinu'l'V  li..l.l.lcs  or  ii.(M-s,ortheeinployiiieii1  of  an  oiK-raf  iitg 
tal.'c  is  aliiio-1  iiii.tN.iMlalile  This  of  course,  is  ,.  drawback.  esjMH-ially 
wlirii  an  i.pcr.itiiig  table  i-  not  available,  and  it  general  .iiiiesthesia 
,ould  al\wi\s  lie  larried  ,..it  ii:  the  .standing  pnsiti..n  it  would  prove 
a  ^-rcal  ,  ..nv.iiicn.  c  In  the  ...uiilry  -aIhtc  a  field  or  padd.M'k  is 
,,,n\.niiMit,  liorses  iha\  h.-  aii.esthelised  in  the  stamling  position 
l.v  ilic  use  orcfeiably.  of  ('(..\"s  mu7,7.le  The  animal  is  held  l.y  a 
slioiit:  head  collar,  or  halter  with  a  long  shank,  a  sponge  charged 
\utli  uiie  to  oiH-  an<l  a  half  ounces  of  chloroform  Is  placed  in  the 
inhaler,  and  the  horse  is  led  sli.wly  ui  a  <irclc  until  he  sinks  to  the 
ground,  when  hi-  legs  can  le  secured  with  bobbles  or  ro|»es.  Violeni 
slriiiigliug     IS     i-.Mcptioiial     .nid     there     i-     littl.-    danger    of    spinal 
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Prtrtial  ansBsthwia  in  the  standing  p<mture  in  Honietiii.fK  resorted 
to  in  Hhceing  vicious  horses.  To  Miureed.  the  horses  head  must 
he  firmly  secured  to  a  ring  in  the  forge  wall,  as  greater  daiiger  in 
to  he  feared  from  the  animal  becoming  Imise  than  from  throwing 
itself  down  during  the  period  of  excitement.  The  writer  has  found 
that  many  animals  will  stand  quietly  until  the  comeai  reflex  heccmies 
quite  languid  or  almost  abolished.  This  is  the  hest  condition  for 
shoeing  troublesome  horses. 

Morphine  and  Chloroform.  When  moq.hin.-  i«  previously  ad- 
ministered the  animals  sometimes  show  cf.nsiderahly  more  exciiv- 
ment  than  when  chlomform  alone  is  employed  ;  and  as,  generally 
speaking,  the  preliminary  use  of  morphine  neither  lessens  the  pre- 
ansBsthetic  period  nor  decreases  the  amount  of  chloroform  rpijuired 
It  is  rather  a  drawback  than  a  help.  Chloroform  and  ether  mixtures 
present  no  advantages  over  chloroform  alone,  except  in  cases  of 
heart  affection. 

Atropine.  Morphine  and  Chloroform.  To  facilitHte  the  throwing  of 
restive  horses  and  to  sav.-  chloroforn..  Almv  an.l  De.soubrv  recom- 
nt.-n.l  a  subcutaneous  injection  ,ontaining  morphine  hydrochloride 
(IS  gram),  neutral  sulphat.>  of  afn.pine  (,■,  grain).  .M.d  distilled 
water  (2»  drachms).  After  an  interval  of  half  an  hour  the  horse 
is  cast  .•in<l  chloroforniwl. 

Ether  was  the  first  and.  in  man.  remains  the  favourite  ana'sthetic. 
It  is  a<hninistered  in  progressive  <loses  from  a  spong,..  tampon  of 
|t..«.  or  hnen  .ompress.  or  by  means  of  Coxs  or  Carlisle's  ird.alcr 
.\n  ordinary  deep  leather  bu.kcl  nui/.zlc  is  a  very  good  sul-stitute. 
|.roviHe.l  care  is  taken  to  prevent  the  liquid  ..miing  in  c<.ntact  with 
|ti"  nn.cous  membram-  of  th.>  nostri".  If  neces.sarv,  inhalati<.n  is 
".(asionally  st(.ppe<l,  ni  .|  when  surgical  ana-sthesia  is  rompletc  the 
■l..^.'  :■<  considerably  redm.-.l.  J)„ring  the  whol,.  fi„,„  respiration 
.•ml  the  reflexes  must  U-  closely  observed. 

Tlic  horse  having  been  ,as'  nythii.g  which  might  impclc 
ln-|„r;.t.ni..  or  compress  the  la.\nx.  the  lower  porti..n  ..|  the  neck 
'!'••  thorax,  ,s  rcmnvcl.  If  C..^-,  ,„„.,i,|,.  , ,.  ,.,„,,|,„,,,|  ,|,c 
ll.i..,,.,h,rc  IS  prcci.sely  similar  (o  that  in  giving  chluroform':  ..tlicr 
I"  I-  >  lii.cn  pad  about  eight  to  ten  inches  s.p.arc  is  placed  over  the 
lii..M,,|..  and  ether  .Ir.qqcd  on  it  in  sn.all  (|uantities.  The  .listame 
Jfi-n  the  nostrils  regulates  the  rapi.lity  -f  administration  ami  the 
Jui;..iiiit  given. 

Til.-  mucous  membrane  of  the  up,,er  respiratory  pa.ssages  being 

•''■Ic.  coiisi.lerabi,.  excitcn.cnl    is  at    tirst    pn.,lu,"-(l  :     the  animal 

■•     struggles,   and    is   sonietinics    x.-ry    violent;     respirali.n   and 
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cinulation    are    .«-.eU.rate<l.     ThiH    Ktage    H..met.meH    la-tn    for    ten 
minutes,  and  i«  Hucce«le<l  by  that  of  surgical  ansesthesia. 

The  quantity  of  ether  used  is  .'ften  conHitlerabie,  fn.m  t«n  t«. 
twenty  fluid  ..uiues.  Hometime*  even  more.     Recvery  is  slower  than 

after  chloroform.  ,        .         , 

Though  less  dangen.uH  than  .hloroform.  ether  is  not    as  some 
suRuest.  alm<.lutelv  imunent.  and  has  claime.l  a  number  of  vu-tims 
in  human  surgen .     Nevertheless  (iurlfs  statistics  show  the  mortality 
from  chlor..forn;  t..  be  fifteen  times  greater  than  that  from  ether. 
Ana-sthesia  can  be  pr.nluced  by  the  intrmlucti.m  of  ether  vapour 
into   the    rtHtun..     It    was   tried   first    on   animals   by    Dupuy   ami 
Thicrnessc,  and  has  been  recommemle.1  by  Cagny  for  the  purpose 
of  ,,ro<luiing  a  certain  degree  of  .Irowsiness  in  horses  t..  fw.litate 
casting  ..r  to  permit  of  trifling  operati.ms  in  the  standing  p.mition. 
The  meth.d    is   simple  .     a    tlask    or    tube    with    a    narrow    neck   is 
partially  Hllcl  with  ether  :    one  eml  of  a  rubln-r  tul*  is  slippe«l  over 
the  neck    and  the  other  end  introduce<l  into  the  rectum.      Ihe  flask 
is  placed  in  water  heated  to  I2tt    F.     Ether  vapour  is  at  once  given 
„tf    enters  the  rectum,  and  is  absorbed  by  the  mucous  membrane. 
One  and  a  half  to  two  ounces  of  ether  are  sufficient.      Kxperiencc 
d.K-^  not  show  this  meth.Kl   t..   have   any    marked   advantages.     In 
pin.c  of   paitial    anesthesia   active   excitation    oft^n   follows.     Such 
violent   .'xi.ulsive  efforts  are  s.mietimes  made  as  to  produ.e    re<-tal 
prolaps*..     In  man  ,yan..sis.  .ollapse.  and  even  a  kimi  of  asphyxia 
have  resulted.     The   uncertainty  and   serious   inconvenience  of  this 
method  Imvc  prcventeil  its  being  commonly  adopted.     Mixeil  an«^ 
thesia    produced  by  the  injecti<m  into  the  rectum  ..f  ether  va,M.ur 
and  precc.le.1  by  the  subcutaneous  administration  of  morphine  and 
chloral    is  slow" in  its  etfects  ami  of  little  practical  utility. 

In  Knglisli  human  surgery  a  favourite  meth.Ml  is  to  ..btain  aii*H- 
thcsJH  with  nitrous  oxide  ami  maintain  it  with  ether.  The  meth.sl 
lias  many  advantages,  and  has  c,.me  largely  int..  use 

Chloral  is  usuallv  injected  intra  venously.  alone  or  after  l.ypo- 
.Icrniic  injection  of  ii.orpbine.  Intravenous  injection  of  2«  |.er  cent, 
solutions  pr.Klu.es  very  rapi.l  ami  .-..inplete  aiiiesthesia.  Th..ugli 
.leclare.1  .langcrous  by  human  surgeons,  this  meth..d  has  been  re<..m 
mended  in  Kran..-  ami  Denmark  for  the  horse,  on  acc.unt  .)f  the 
ease  with  whi.l.  injections  can  be  ma.le  int..  the  jugular.  I  h.' 
injerti....  ^^l>i«■ll  ">av  Im-  of  any  strength  between  10  and  -Jo  per  .ent. 
,,,,,^1   |,e  fr,.si,l>    ,.r.  |.aie.l.  an.l  th.-  best   vel.i.le  is  physi..l.)gical  sahn. 

Intra-v.-h...i-    mjciioi.    .v.(mre.-    vei>    spe.ial    |.recauti..ns       Th' 


ANi«8THE8IA    BY   OHLORAI.. 


63 


point  of  operation  must  be  thoroughly  (liHinfected,  and  all  inxtru- 
mentfl  should  be  flterilised.  Everything  Iteing  ready,  an  amtiHtani 
rompreHMtt  the  vein  low  down  in  the  jugular  furrow  ;  the  operator 
then  drawH  the  »kin  in  the  direction  of  the  head  with  one  hand, 
while  with  the  other  he  thrustfi  a  needle  or  fine  tnK-ar  into  the 
diHtended  veMHel,  taking  a  very  oblique  eourne  frf)m  above  down- 
ward*!, i.f..  almoHt  parallel  with  the  vessel.  Huniltert  reronimcndH 
operating  in  two  tttageH,  firttt  dividing  the  skin,  then,  after  having 
rained  the  vein,  introducing  the  nee<ile  or  triK-ar.  When  the  opera- 
tion is  done  standing  he  chooses  by  preference  the  right  jugular. 
The  discharge  of  a  jet  of  bl(MKl  through  the  cannula  when  the  trinar 
iw  withdrawn  shows  that  the  vein  has  been  penetrated.  An  a.t!*istHnt 
hdIdH  the  cannula  firmly,  and  inclined  towards  the  general  line  of 
the  ne<'k.  The  operator  next  intrcKluces  into  the  opejiing  of  the 
cannula  a  special  metal  [dug  coinu'cted  to  a  rubber  tube,  which  slips 
liver  the  nozzle  of  the  injecting  syringe,  and  opening  the  tap  injects 
the  necessary  (juantity  of  chloral  solution  ;  needless  to  say.  great 
care  must  l)e  taken  not  t(»  inject  air.  The  operation  concludetl. 
he  frees  the  cannula  from  the  rubber  tube,  allr>ws  a  little  bloo*!  to 
t'Hcape,  and  (juickly  removes  the  cannula,  supporting  the  skin  mean- 
while with  the  fingers  of  the  left  hand.  Colin  gives  the  dose  as  two 
innl  a  half  to  three  ami  a  half  drachms  ;  Arloing  thre*-  to  six 
•  Irmhms ;  an<l  Nm-ard  one  and  a  tjuarter  drachms  jmt  hundred 
IMiund.-*   of   IxKly-weight.     .\na>sthesia   appears   almost    immcdiatelv. 

I  It  is  more  or  less  profound,  and  continues  for  a  greater  or  less  time 
iMiording  to  the  anwnint  of  chloral  injected.  In  a  few  seconds  the 
iiiiinml  is  asleep,  the  muscles  are  completely  relaxe<l.  the  mucous 
niftnliranes  slightly   cyanotic,   and    the    respiratiim   and  circulation. 

|thini(jh  disturlied  for  a  moment,  rapidly  re<'ovcr  their  normal  rhythm. 
Tlif  animal  recovers  slowly,  remaining  stupefied  for  a  time,  and 
"Hiriftimes  suffering  from  general  trendiling  of  the  body  nuiscles. 
At  tin-  end  of  half  an  hour  to  two  hours  the  horse  ris«'s.  resting  for 

|h  time  on  its  haum-hes.  .Movement  of  the  hind  limbs  is  irregular 
«Mil   imcertain.     This   weakness  sonietimes   persists   for  one   or   two 

|lii'iir.i 

Uhcii  the  ilose  has  been  too  large,  or  the  subjt-et  is  specially 
'  'ptibh'  to  the  action  of  chloral,  the  sleep  is  very  (l»-»'p,  the  mucous 
HI' Miliraiies  become  darker  and  darker  in  colour,  the  pupil  dilates. 
iiiiatioii  and  cireuiHtion  liecome  slower  and  slower,  the  tempera- 
I'  tails.  a.nd  death  mux  rj'sult. 
It  the  operation  be  not  |ierforme<l  antiseptically.  if  the  opposite 
'   "I   the  vein   be  injureil   when  intriHlucing  the  cannula,  or  if  the 
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Holution  ohtain  entraiife  to  the  iH-rivenouM  tiwiue,  nmvo  rwultK 
BimoHt  aUayM  follow.  The  majority  of  th<M«<  who  havt*  triwi 
thin  nwth(»d  have  had  at  leaxt  «ome  cawn  of  phlebitis,  and,  hi 
foiiHequeiUf,  have  ahaiuJonwl  it.  Phlebitis  UHually  appeare  between 
the  Hecoiid  and  fourth  dayn  ;  a  swelling,  Honietimes  eireumwribed, 
MometinieM  fli»fu8ed.  .ktuw  in  the  jugular  furrow.  Suppuration 
follows  ;  frequently  a  portion  of  ti^Hue  iKH-oineM  necrotie.  In  «me 
ease  nienlione.l  by  ("adiot  the  vein  wa.s  <leMtroywl  throughout  alnicwt 
the  entire  length  of  the  ne.k.  Furthernioiv,  chloral  actn  a.s  a  vaso- 
dilator. in(reaHing  ha-niorrhaKe  during  operation.  Finally,  althougli 
It  has  l)een  little  used,  cliloral  is  responsible  for  a  eonsi.lerable  number 
of  .leaths.  .MiiUer  killed  a  nuinlM-r  of  horw.s  by  injjxting  twelve 
and  a  half  draehnis  in  solution.  As  the  horw's  "were  not  weighed, 
it  might  be  said  that  this  dose  was  too  large,  but  (^adiot  has  had  a 
death  with  the  prescribed  d..s«..  where  the  (|Uantitv  administered 
did  not  exceed  one  aii<l  a  half  dra.hms  per  hundred  pounds  of  ImhIv- 
ueight.  Fifteen  to  twenty  minutes  aCt.ir  administration,  when  the 
operation  was  almost  complete,  respiration  ceased,  and  a  few  sei-onds 
later  <leath  n-sulted,  despite  efforts  made  to  establish  artiH.-iul 
respiration. 

Jntra-jieritoneal  injections  of  diloral  are  made  through  the  Hank. 
A  leu  per  cent,  .nolution  in  physiological  saline  is  used.  The  operation 
IS  without  .laiiger,  and  is  simpler  and  more  convenient  than  mtra- 
venoiis  injection.  Amesthesia  is  produced  in  ten  to  fifteen  minutes 
an.l  lasts  a  long  time.  Re.overy  can  be  hastened!  by  a  sulH-ut«neous 
injection  of  jiiliKarpiiie. 

Administered  by  the  mouth  w  d.)s«<s  of  ten  t(.  twenty  drachms 
diluted  solutions  of  chloral  produce  <!r..wsineHs,  loss  of  co-ordination 
of  movement,  but  not  complete  aii*sthesia.  The  method,  liowever. 
is  of  value  ill  jiractice. 

Chloral  and  Morphine.  To  avoid  the  ac.idenfs  resulting  from 
iiitia-venous  injection  of  chloral  Cadeac  and  .Malet  as.s.K-iatetl  chloral 
with  morphine.  They  claim  to  prinluce  .omplete  ana-sthesia  by 
siibcutaneously  injecting  a  solutK.n  <.f  Hfteeii  grains  of  hvdr< .chloride 
of  morphine,  ami  at  (he  end  of  ten  minutes  givmg  an  enema 
lontainiiig  twenty  to  twenty-five  drachms  of  chloral. 

Ana'sthesia  is  not  always  pio.luced.  It  apj^^ars  slowly,  and 
sometimes  only  after  prolonged  excitemeiit.  Ksser  icommends 
this  meth(xl  where  chloroform  is  contra-indicated. 

Morphine,  in  the  form  of  suUiitaneous  inje.tion,  has  been  recom- 
mended to  quiet  small  animals,  and  in  the  horse  to  produce  sliglit 
una-sthesia  for  tritliug  operations  in  the  standmg  p.,sition.     A.  cor.ling 
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to  the  animarK  niw  the  iIomb  varieH  from  thrw  to  wveii  KrnitiH.  In 
certain  huriuw  morphine  iiriHluceM  wininolence  and  more  or  Ipmh  pro- 
nounced relaxation  of  muHciilar  tisHue.  Irritable  or  even  danKerouH 
uniniaJH  become  quiet  and  eany  to  handlt .  Others,  however,  even 
after  large  doneM,  Mhow  excitement  laHtin>;  several  hours.  The  patients 
act  violently,  exhibit  disorderctl  moven.ent.s.  kick  and  thrust  their 
lieuds  against  the  wall  us  in  indi'f'-stion  complicated  with  brain 
niisi-hief.  Morphine  must,  therefore,  be  considered  uncertain  as  un 
una-rithetic  :  nevertheless,  il  renders  some  service,  ami  in  small  doses 
is  devoid  of  diinjicr.  Opium,  or  Indian  hemp  is.  hnuever.  usually 
preferable. 


AN.«HTHKS(\    IN    KIMINANTS    AMI    HWINE. 

Kxcept  in  tases  of  ditticult  parturition  general  an.esthesia  is 
seldom  resorted  to  in  ruminants  or  in  the  pig.  Tabourin  and  Saunier. 
who  made  a  long  series  of  experiments  with  Chloroform  and  ether. 
(ame  to  the  following  conclusions  :  I.  That  in  oxen,  i-ther  produced 
una-sthesia  without  ilitticulty.  '2.  That  the  animals  succumbe«l  to 
its  action  more  readily  each  lime  anesthesia  was  repeate<l.  :».  That 
ililoroform  was  so  mmh  more  energetii-  than  ether  as  to  warrant 
its  entiiely  displueing  the  latter,  despite  its  higher  pritc.  (Jiven 
by  the  numth  12  to  IS  Huid  drachms  of  chloroform  only  produced 
incomplete  ana'sthesia. 

Friihner  failed  to  obtain  any  ana'sthetic  action  from  doses  of  III 
tlrachms  of  chloral  ;  given  by  the  mouth,  ti  to  10  drachms  produced 
unsteadiness  of  the  hind  quarters  in  fifteen  minutes  ;  12  to  IK  drathms. 
however,  causetl  the  animals  to  fall  and  lose  c<»nsciousness  and  sen- 
•'iilion  ;  unconsciousness  lasted  three  hours.  \»'gotin  recommended 
thi.s  nietiuKi  and  do.se. 

(tuinard  found  morphine  useless  in  ruminants,  and  especially  in 
!."iats;  it  failed  to  priMluce  even  a  sedative  ctTect.  (ioats  are'not 
injiiretl  by  4»M»  times  the  full  dose  for  man. 

.Miilzew  gave  ten  oxen  chloroform  in  combination  with  morphine. 
T\\«  or  three  grains  of  nuirphine  were  subcutaneousl\  injected,  and 
ilinc  to  twelve  minutes  later  c  hloroform  was  admini.xtered.  In 
"cvcii  CH^M  ana-sthesia  .iminu'ru  cd  after  the  lap.se  ol  ten  to  forty 
miiiuies,  in  three  it  could  not  be  ind.iced.  From  4  to  lit  fluid 
'Il  I'iinis  of  .hloroforiii  were  used.     On  ictuni  of  .onsciousiiess  none 

"'  '' •'"■"  ''howed  anything  abnormal,     (kiats  and  sheep  are  easily 

ii'Mlutised   111   Hve   lo  ten   minutes   vsith   2^   to   :.  fluid   drachms  of 
'  '     I'ltorm. 
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In  general  the  above  aiiMi  applies  to  nwine.  and  ehlcimform  would 
probably  pnive  the  he«t  material  ,    XeK-.tin  found  it  harinlew.. 

HarnjH  «uoce«led  in  alH.lmhing  Hensibility  to  pin-priek«  in  ten 
mmuteH  hy  giving  I.en/ine  vapour.  Chloral  hydrate  ii.  often  given 
to  «-owH  when  calving,  in  order  to  .lull  lalnuir  painn  ;  .-omplete  aniPM- 
therna  in  Heldom  neteHNary. 

Ah.  however  in  the  event  of  (.peration  failing  oxen  may  after- 
warUi.  re.,uire  to  he  slaughtered,  akohol  is  uMually  preferred'  to  anv 
«ul«.tan.,.  whirl,  might  taint  the  HeHh.  .M,«t  praetiti..nerM  give  a 
arge  d.H^-  of  whisky  or  rum  ;  in  the  .aMe  of  oxen,  one  to  two  pintn. 
n  hve  to  ten  minuten  the  a.tion  I.egii.H.  „nd  hh  intoxication  pr.Kee.lH 
ttie  muscleM  relax. 


AN.CHTHK.SI.%    IN    THK    IKHI    XSU    V.\r. 

Ethtr  or  Chloroform  may  l.e  uned  :  the  latter  in  preferable 
R^'Hpirat.on  may  take  plate  by  either  the  mouth  or  xum-.  but  it  in 
dangerouH  to  forcibly  ..|oh,.  the  jaws,  cs,.e,i«llv  by  mu/..!ing  the 
animal  with  tape.  (}„inard  lays  spcial  stress  on  the  iuh.I  for 
keeping  il,,.  ,|„gV  „„„„|,  „,„.„  ^,,j,,.  ^-^..^^^  chloroform;  given  by 
the  noHe  alone  chloroform  is  apt  to  produce  so  active  a  stimulation 
of  ttje  vagUH  aH  to  sometimes  inhibit  the  hearts  action 

The  dog  is  p|„,.e<l  on  its  ,hest  or  side,  the  juv^s  opened,  or  fixed 
m  an  open  position  by  a  gag.  Chloroform  can  be  given  by  ai.plying 
to  the  animals  nostrils  a  pa.l  of  tow  or  a  small  sponge' moistenetl 
with  chloroform.  Another  methml  is  ...  f„,in  «  cone  of  stout  brown 
or  blotting  paper,  at  the  bottom  of  whi.b  is  placetl  a  small  l,.,He 
ball  .i  cotton  w.K.I  to  receive  the  .hloroform.  A  cnical  muzzle, 
like  Krohnes  for  human  use.  or  an  ordinary  Junker's  inhale,  is 
pn.tjably  the  most  convenient  apparatus,  though  n.-cessarily  more 
e.mtly  than  the  paper  .■one.  Whatever  the  meth..<l  ad.-pt^l.  a.l- 
nunwtration  .shoul.l  always   be  slow. 

Kther  is  given  i„  «  .,i,„j,^,  „^y  ,„„  „,^  ...xH.ati.m  perio,|  is 
longer  an.l  the  slumber  pr<Klu.e.l  l.-ss  .hn-p  ( ),,  tlu-  .,f her  han.l  eth.-r 
ana^thesia  may  be  prolonge.1  f.,r  considerabl,-  p,.ri.,.ls  with..ut  danger 

Hueppe  claims  to  have  pru.!,,,,.,!  ana^sth.-sia  in  .logs  by  i„j,...tinK 
2{  drachms  of  .-ther  inro  the  external  .-ar. 

To  obtain  more  rapi.l  nar...sis.  and  .liminish  .lang.-r  of  ••ollaps,. 
morphine  has  b,.,.n  r.-..omme„.l,..l  in  ....mbination  with  ether  or  chloro- 
form.  Mollcr  Hrst  inj,..ts  from  thr..-  .,„art.-rs  to  o,,..  an.l  a  half 
grams  .,f  hy.lr.Hhlori.le  .,f  mor,.l,in,.  In  p„.l,.rmi.«lly,  „n.l  after  a 
«hort    uiterval  gives  ether  in  the   usual   «ay 
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Cagny  a.lminwten,  Hher  v«,..,«r  by  the  r«.f«|  mu,  mw  men.hrnne 
ItH  ac-tion.  h.mt.ver.  i«  unoertain,  an.!  it  MumetmieH  ,«uh«  violent 
straining. 

Ah  in  th..  horn^.    ,„,r«-v,    ,.„h  iMJ.Htion  of  ..hloral  i«  d«nKer.,uH. 

MerphiM  in  the  form  of  MiUutHiw-ouH  ,nj,H-,io„.  and  ehtoni  in 
.•nenm  have  heen  tt.lvuntttgeouHi.v  vumWm^i  The  .lone  of  morphine 
,H  a.  the  rate  of  two  „.i„i,„H  of  a  2  per  .ent  «o|„,ion,  «„,|  of  .-hloral 
seven  ami  a  h«  f  «r«n.H,  per  ,.o„n.l  of  h.nh -weight.  Roueher  h». 
shKhtiy  m,Hl,fie,l  ,h..  metho.l.  The  »H,«el  in  eieannl  „i,h  «  k,«„ 
ami  water  or  glycerine  enema.  «n,l  «  HnlHutaneouH  injection  of 
morphmen,  the  proportion  of  ,.„,|.  grain  of  hy,lnK.hl..,i,|e  of  morphine 
per,H,„n.l  of  iMKly-weigh,  admimntere.!.  foll<.w.Mi  hy  an  enema  of  one 
.ra,hm  <,f  ehioral  hy.lrate  in  l.nHe,.!  emulnion.  If  ne<eHH«rv  the 
.Ue  may  iH.  repeated  in  seven  to  eight  minutes;  v.-rv  large  do.H 
may  r...,u.re  a  th.nl.  or  ev. fonrth.     The  .lisadvuntages  are  tL 

Kuhet  has  reeommemled  .ntr«-,H.r,tonettl  injections  of  .hloral 
a  one  or  asH.HMHtecl  with  morphine.  Inj,vt,.l  into  the  peritoneum 
.hloral  produees  .omplete  ana^thesia  in  alH.m  ten  minutes  The 
mje.„on  ,.  n.ade  with  a   i'rava.s  syringe,   the  greatest  care  In-ing 

«ken  „.  regard  to  asepsis.     When  well  d.lu.ed.  ..hloral  is  tolerl^ 
hy  the  per,t..ne„m.     Morphine  a.l.led  ,o  ,he  ..hloral  prolongs  «„J 

hes,a  t.,  alH,u    one  hour  without  .langer  of  s.vn.-ope.       n  this  me  L| 
....•  .i.«^s  are.  hydnn-hloruie  of  morphn.e  o-i grain'  chloral  four"  1 
per  poun.l  of  weight.     The  meth.Hl.  however,  .!.«.  no,  s,.„.  ,!  Z. 
,.r..ve.U.ermanen.ly  suec.c.sful.  dangerous  complic.ations  scn.times 

Krohner  regards  urethane  as  one  of  ,he  Ih-s,  agents  for  the   .lo. 
H...I  Ims  tned  paraldehyde  with  go.Kl  results.     |,e.ouhrv  givl  from 
4.>    o  :,n  «ran.s  of  sulphonal  ,o  dogs  of  4.  Il.s.   UKlv'-weigu 
liiKlily  praises  the  meth.Ml.  '    »«•■»{'".  «nci 

I.,  the  ciog  and  cat.  however,  th.-  hest  meth.Kl  prohablv  c.onsists 
'-.  ..smg    chorofrm    .fur    a  preliminary  inje,.tion  of   .tropin,    Ind 
morphln..     The    morphine    modifies   e.x;.itement    at    th.    "„!.„*" 
'--"    of    anesthesia  ;     the    atropine    prevents    ..«rdi«,.    sv  ""     .v 
--|..".i.ng   the   function   of   ,he   ..anliae   m-nlerating  c.en    e     .Td   .^ 

HydnK-hloride  ..f  morphine  ••     „_„:„ 

U..I  1.  »       r  ■  ■  .     .»    grams. 

Sulphate  of  atrop  lie  ... 

'>-tilled  water        .  '  '  '     ; ,  r".''  i      . 

Ilil-  -,.!...;        ■         ■         .      ■  ■      -i  """d  drachms. 

I'-  solution   IS  .nj.H.tc.l   ,n  the   proportion  of  ,iv..  minims  per 
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pound  of  bodv-weight .     In  twenty  to  t  wenty-Hve  minutes  the  solution 
produces   its"etfe(t.  an.l  .•hlon.form  inhalation  can   be  eommenced 
A  drachm  or  two  is  sutticient  to  pnuhue  con.plHe  anesthesia,  wh-ch 
,.an  be  prolonged  for  ...h-  or  two  l>ours.     The  soU.tion  used  n.  nian 

is  as  follows  :  i  i         • 

Hydroihloride  of  uu.rphiiK-  •      'i  K™'""- 

Sulphate  of  atn.pine        .  .  •  •     "»  ^'■'»"- 

.,.  In    If..                                                 .     ••2A  fl""'  drachms. 
Distilled  water 

This  soluti....  is  also  (.referable  for  the  .U.g.  Jen  nmnms  are 
„iven  to  animals  of  small  si/.e.  twenty  to  forty  minims  to  annuals 
of  me<lium  size,  and  sixty  to  eighty  minims  f.  '"^ge  Jcgs.  C  hloro  orm 
is  administered  at  the  end  of  twenty-tive  mu.utes.  Ih.s  n.ethod 
produces   dee,,   an.l   prolonged   ana-sthesia.      There    .s   no   danger   ..t 

''"unglois  and  Maurangc  ,ec.munend.  for  the  dog  sparteine. 
„,orphine  an.l  .hlorotorn..  Fifteen  n.im.tes  b.-f..re  n.hahng  .hlor..- 
foru',  the  .log  is  given  a  sub.utaneous  .nj.'ction  of  sparteuu-  sulphate 
n  urain).  and  mori.hine  hydrochlori.le  (,\th  gram). 
■  The  cat  is  very  susceptible  t..  the  acti...i  of  m.'st  an:esthetu-s. 
Death  mav  resuli  from  giving  an  ..verd..se,  fr.>m  puslung  the 
ana."sthetic  rapidly,  .)r  from  prolonging  its  actwn 

\  c.nvenient  method  consi.sts  in  i.lacuig  the  anmml  undei  a 
bell-jar  containing  a  small  sponge  ..r  a  tamp..n  of  wadding  saturated 
with  .•hlor..form.  The  animal  s.>.m  l.-ses  c.nsciousness  and  falls, 
when  it  is  removed  and  the  ..peration  performed.  Ih.s  metho.  . 
however,  is  not  with..nt  .lunger;  the  period  ..f  ana-sthesm  is  short, 
an.l  if  repeatcl  inhalations  are  given  there  is  s..me  danger  ..f  the 
anhnal  suc.und.ing.  A  m...liHe.l  .lunker's  apparatus  .s  preferable. 
Miiller  .)f  Dresilen,  ...nHrms  the  c..mm.>n  experience  that  ca  s  are 
poison.-d  in  a  few  n.inutes  if  .■hL.r.A.rm  be  given  rapidly  although 
Ihev  bear  cnsi.lerable  .loses  ..f  .-ther  very  well.  F..rty-trve  gran.s 
of  chL.ral  hv.lrate  in  the  form  of  enema  also  proved  fatal. 

The  .ombinati.m  ..f  atn.ph.c.  n.nrphine  and  chlor.,torm.  as  given 
above,  mav  be  employe.l.  but  the  cat.  being  extremely  sensitive  t.. 
the  acti.m'of  morphine,  vNhi.h  in  it  pro.lu.es  great  excitement,  the 
dose  should  not  excee.l  -..o-i  grain  instea.l  ..f  o-i  grain  per  p..mul 
of  b.Mlv-weight.  (iuu.anl  rec.mmcn.ls  another  method  permitting 
of  pr.,longe.l  anesthesia.  He  gives  a  hypo.lermic  injecti.,.,  ..t 
hvd  .K.hl.,ri,le  of  morphine  at  the  rate  ..f  O-i  grain  per  pound  ..f  b.uly- 
.Vight,  and  at  the  end  of  a  ..uarter  of  an  h.u.r  t.,  t-nty  mmutes 
when  excitement  .Umin.shes.  he  pla.o  the  ca,  under  a  bell-jar  with 
a  sponge  saturated  with  .hlon.form.     The  animal  shoul.l  be  .em..vc.l 
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when  anaesthesia  first  appears,  hut  inhalation  is  hest  continued  for 
a  few  moments  afterwards.  Thus  obtained,  anaesthesia  ean  be  kept 
up  for  forty-five  minutes.  The  excitement  due  to  morphine  reappears 
as  anaestliesia  dimiiushes,  and  may  persist  for  some  time. 

Negotin  recommends  Billroth's  mixture  (diloroform  3  parts,  ether 
and  alcohol  aa  I  part)  or  Wachsmuth's  (chloroform  5.  rectified  oil 
of  turpentine  1  part)  for  (hijjs  and  cats.  The  ordinary  A.C.F:.  mixture 
(ether  :{.  chloroform  2,  alcohol  I)  is  better  than  e()ual  parts  of  ether 
Hiiil  chloroform. 

Neffotin  had  imlifferent  results  in  carnivora  anil  horses  with 
Itlchloride  of  ethylene,  and  in  cats  and  dogs  with  bromoforni. 

.Monkeys  may  be  placed  in  a  cage  closely  covered  witli  a  cloth,  and 
(■(mtaining  in  one  corner  a  tampon  of  cotton  wool  saturated  with 
chloroform.  The  animal  at  first  struggles,  and  then  begins  to  fall 
about  the  cage  or  to  lean  against  tlie  walls,  at  which  stage  it  is 
removeii  :  if  the  cijieratioii  lasts  for  some  time  a  further  inhalation 
is  given. 

Birds  may  be  placed  under  a  bell-jar  containing  a  sponge  or 
cotton-wool  tampon  saturated  with  chloroform.  One  edge  of  the 
jar  may  be  slightly  raised  to  allow  air  to  enter.  Hering  states  that 
birds  may  be  hypnotised  by  placing  the  liead  under  one  of  the  wings, 
and  then  rapidly  turning  the  bird's  body  several  times  around  its 
long  axis. 

Conclusions  regarding  General  Anaesthesia.  The  above  conclusions 
may  In-  summarised  as  follows  : — ■ 

1.  For  horses  the  best  ana>sthetic  is  chloroform  (inhaled)  in  do.s(>s 
of   1   to  8  fluid  ounces  :    average  dose.   say.   :J  ounces. 

2.  For  oxen  :  chloral  hydrate,  in  (U)ses  of  12  to  2(t  drachms,  or 
whisky,  brandy,  or  rum  in  doses  of  I  to  2  pints. 

:«.  For  sheep,  goats,  and  swine  :  chloroform  (inhaled)  in  (hises 
III  2i  to  .">  drachms. 

4.  For  dogs    nul   cats  :     tnorphine   (subcutaneously)   in   doses   of 

7")   to    l-.j  grains,   or   equivalent    doses   of   morphine   and   atropine, 

liijlowed  by  inhalations  of  ether,  or  chloroform  given  in  small,  care- 

tiilly  increa.sed  do.ses,  or  a  mi.Kture  of  chloroform,  ether  and  alcohol. 
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The  dangers  of  general  anesthesia  have  stinndated  the  search 
l"i  means  of  renrlering  insensitive  the  region  of  ojier.-ition  jijone, 
I'loldiiged  comjjression   of   ti.ssues  and   mediate  comi>ression   of   the 
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nervous  tn.nks  supplying  the  part  are  very  imperfect  methods.  I<or 
a  long  time  ice  refrigerating  mixtures  and  ether  spray  were  exclusively 
used  C(Kaine  was  afterwards  discovered,  an.l  soon  became  popular. 
Eucaine,  novocaine.  and  stovaine  are  also  used:  Hn«l  when  the 
operation  is  likelv  t..  he  accompanied  by  moderate  bleeding.  solutK.i. 
,.f  adrenalin  is  a(hled  to  the  amesthetic  before  mjection. 

Anssthesia  by  Cold.  The  prolonged  action  of  cold  renders  super- 
ficial tissues  bloodless  and  diminishes  or  even  abolishes  sensibility. 
Refrigerant  mixtures  have  been  used  in  operations  like  neurectomy 
(Vushed  ice  and  salt,  mixed  in  the  prop-'rtion  of  2  to  I.  are  packed 
into  a  long  bag  and  applied  to  the  region  of  <.perati<.n.  In  a  few 
minutes,  especially  if  the  bag  is  pressed  firmly  ir.to  cntact  with 
the  part  the  skin  becomes  cold,  firm,  and  insensitive,  and  incisions 
unless  deep  neither  pn.voke  pain  or  hiemorrhage.  The  anaesthesia, 
liowever    is  of  short  .luration,  and  operation  must   be  rapid. 

By  projecting  an  ether  spray  on  the  parts  the  temperature  is 
soon  so  far  reduced  that  trifling  oj;erations  may  be  performed  without 
pain  The  action  is  rendered  more  rapid  and  complete  by  previously 
applving  an  Esmarch  liandage.  It  is  difficult,  however,  to  render 
inflamed  parts  insensitive,  and  for  this  purpose  the  usual  refrigerating 
mixtures  are  preferable. 

Methyl  bichloride,  successfully  used  in  man  for  troublesome 
neuralgia,  is  almost  too  active,  and  though  rendering  the  skiii 
insensitive  in  a  few  seconds  m.t  infre(|ueiitly  freezes  it.  causing  more 
or  less  extensive  necrosis. 

Local  Anassthesla  by  Cocaine.  Cocaine  is  almost  insoluble  in 
water  but  the  greater  number  <.f  its  salts  dissolve  freely.  Phe  most 
freciuentlv  employed  is  hytlrochlori.le  of  cocaine  of  1  to  10  per  cent, 
strength'  The  addition  of  a  trifling  amount  of  bichloride  <.f  mercury 
insures    tiie    s..lution    keeping.     Redus    recommends    the    following 

formula  : 

Hydrochloride  of  cocaine  .  •  U  grains. 

Sublimate •<.:»  grain. 

Distilled  water  ...  -^  """l  <>'achms. 

A  few  drops  of  this  soluti.m  placed  between  the  eyelids  lender  the 
superficial   layers  of  the  cornea  insensitive   in   three   minutes. 

By  repeating  the  apjilication  at  two-minute  intervals  the  cornea, 
the  conjunctiva,  and  eyelids  are  often  completely  hisci.sitive  in  less 
than  ten  minutes,  and  ana-sthesia  lasts  a  (,uarter  of  an  hour.  'I  lu- 
pupil  dilates,  but  as  a  rule  the  iris  is  not  rendered  insensitive  unless 
th.-  injectio,,  is  made  into  the  anterior  chamber.  By  this  method 
puncture  of  the  cornea  and  removal  of  foreign   bo.lies    lixe.l   in  the 
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conjunctiva  are  rciidprctl  easy.  Five  or  six  suhcoiijiinctival  injections 
made  around  the  hall  of  the  eye  permit  tlie  eye  itself  to  he  removed 
witiiout  great  pain.  Cocaiiie  acts  equnlly  well  on  other  mucous 
surfaces,  and  imder  certain  condition*  may  lie  usefid  in  painful 
iiitianimatioiis  of  tliese  membnincs.  The  most  recent  experiments 
a|)pear  to  show,  however,  that  the  hlancliinn  and  ana-sthesia  are 
followed  l)y  congestion  of  the  jiarts,  and  the  use  of  cocaine  in  gargles, 
etc.,  for  inflamed  pliaryii.\  luis  heen  al)an<h)ned  in  human  surgery, 
the  after  effects  hcing  l>ad.  Solutictn  of  cocaine.  2  to  5  per  cent., 
is  fre(|uently  employed  suhcutaneonsly  to  assist  in  the  diagnosis 
(if  ohscure  lameness  in  horses. 

By  a  series  of  small  injections  along  the  course  of  a  proposed 
incision  o|)eration  is  ren<iered  j)ainless,  provided  the  seat  of  operation 
he  in  a  nuicous  meml)rane  or  in  the  skin.  A  Pravaz's  syringe  fitted 
with  a  long  tine  ne«'dle  is  used,  the  needle  lieing  inserted  into  the 
subcutaneous  connective  tissue,  or.  tietter.  into  the  thickness  of  the 
epidermis,  following  the  direction  of  incision.  As  the  needle  is 
jiradually  withdrawn  the  piston  is  slowly  pressed  liome.  leaving  the 
track  filled  with  fluid.  The  ana-sthetic  (jualities  r)f  cocaine  are 
increased  by  previously  injecting  morphine.  Its  toxicity  varies 
according  to  species,  In  the  dog  the  dose  %-aries  from  I  to  y  grahis. 
Strong  solutions  offer  no  advantages  and  are  dangenms.  Cor-aine 
solutions  of  whatever  strength,  lose,  more  or  le.ss  completely,  their 
iina'sthetic  quality  on  becoming  acid,  but  this  can  be  restored  by 
neutralising   the   li(|ui(i. 

Local  Anaesthesia  by  Inflltration.  Schleidi  produces  local  anes- 
thesia by  causing  artificial  (edema  in  the  region  of  the  operation. 
He  performed  amputation  and  even  laparotomy  sueces.sfully.  He 
showed  that  it  is  not  necessary  to  inject  strong  solutions  of  the 
aiuesthetics  which  might  prcduce  poisoning,  but  that  quite  weak 
solutions,  even  a  2  per  cent,  .solution  of  chloride  of  sodium,  suffice. 
and  that  in  all  cases  of  ana'.sthesia.  other  factors  than  the  mere 
.  luMiical  constitution  of  the  substan:e  play  an  important  part.  Tlie 
injcition  of  fluids  under  fairly  high  pressure  into  the  skin  and  sub- 
nilancous  tissues  remlers  the  wiiole  area  atfecteil  completely 
insensitive.     Should  the  tis.sues  be  cut   through  no  blootl  Hows. 

This  method  |)ro(lii(es  ana-sthesia  by  the  co-operation  of  four 
la.iors-the  pressure  induced  by  the  mechanical  action  of  the  liquid, 
"iM  due  to  tlie  temperature  of  the  solution,  anwnia  cau.sed  by  the 
'"l<l  and  pressure,  and  a  chemical  change  produced  in  the  nerve 
'■ndings.  The  undermentioned  formula',  which  have  been  used 
n    iiiiiiiHii     practice,    iiave     been    tried    on    hor.ses    and    dogs    by 
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Pmlkopajeu  and  Negri,  who  reconiniond  them  for  tlu'ir  simplicity, 
harmlessness.  and  <'heapne»H. 

The  c<indition  histn,  liowt'ver.  for  not  longer  tluiii  twenty  mnmtes. 
Sehleich's  experiments  sho\ve(i  tJiat  the  liest  results  attended  the 
use  of  a  combination  of  cocaine,  sodium  chloride,  aiul  morphine. 
He  recommends  the  following  formula'  for  use  in  man  : 


Hydrorlilorido  of  rociiim- 
Mv(lp>clilori()i-  of  morpliiiir 


Stroiid  soliitiuM      ,  iiioridc  of  ■^o.linrn. 

IWiitn.  .  .  .  • 

7  fluid  drachms  iiij< clrd  at  i-ach  opriatioii. 


I  Hydrochloride  of  t-oiaiiii' 
Hydrochloride  of  morphim 
Chloride  of  sodium 
i  Distilled  water 
14  fluid  drachms  injected  at  each  operation. 

/  Hvdro<hlorido  of  cocaine 
'  Hydro<hloride  of  morphine 
Chloride  of  sodium. 
I  Distilled   water        .... 
l>e  up  to  140  fluid  drachms  at  each  operatic^n. 


.Moderately  strona  .«>liitioi 


Weak   solution 
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He  renders  even  tlte  first  prick  of  the  needle  paiidess  by  previously 

sprayhig   the   point    of   puncture  with   a  mixture    of   four    parts   of 

sidphuric  ether  and  one  part  of  petroleum  ether.     Mucous  membranes 

are  rendered  insensitive  by  dabl)ing  with  10  per  cent.  carl)olic  solution. 

..!•  with  a  solution  of  cocaine.     The  needle  is  slowly  introchiced  into 

the  skin  itself  in  a  direction  parallel  witii  the  surface,  and  must  not 

enter  the  subcutaneous  tissue.     As  soon  as  the  point  has  travelled  a 

(|uarter  to  half  an  inch  beyond  the  primary  puncttn«'  the  ])i8ton  is 

gently  pressed,  causing  a  "bleb  to  rise  in  the  skin.     The  syringe  is 

then  slowly  withdrawn,  and  again  introduced  within  the  periphery 

of  the  little  blister  iireviously  prmluced.     This  is  ipiite  painless,  as 

the    area    has   now    bei'omc    insensitive.     .\    furtlier    blister    is    thus 

produced,  and  the  operator  proceeds  in  the  same  way  luitil  a.  chain 

,,f  blisters  is  t'ninied  covering  the  entire  length  of  the  incision  presently 

to  be  made.      Ka.li  of  these  points  of  artificial  ledeina  is  insensitive. 

The    method    succeeds,    not    only    in    the   case   of   skin   and    mucous 

memliranes.  Imt  in  serous  and  synovial  mendiranes.  muscles,  nerves. 

and    the    |!eriosteum.       Kven    bones   and   the   bone    medulla   can    be 

rendered  insensitive  by  subperiosteal  injections.     Deeper-lying  tissues 

can.  of  course,  only  1  e  lendcrcd  insensitive  after  the  more  superficial 

have   Deen  so  trealeil.     The  condition  persists  for  fifteen  to  twent\ 

minutes  ;     .■^lioiild    iiii    operation    Inst     longer    the    pr-wess    mu«»    be 

rei'cated.     In    |)repariiig   for   the    in.sertion    of   sutures   for   instance 
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the  needle  of  the  syringe  is  passed  from  the  cut  surface  towards  the 
skill,  so  that  the  path  whicli  the  suture  needle  will  afterwards  take 
is  rendered  opdeniatous.  The  blee<ling  from  tissues  thus  rendered 
cedematous  is  iemarkal)ly  slipht  :  on  incision  the  injection  fluid  is 
first  of  all  discharged  without  admixture  of  lilood,  then  little  points 
of  bright  arterial  blood  appear  in  the  fluid  from  the  wound. 

According  to  Schleich  tlie  injection  of  distilled  water  also  induces 
local  anapstliesia.  A  solution  of  -2  per  cent,  chloride  of  sodium  sets 
up  local  aiiipsthesia  without  previous  hyperipsthesia  ;  3  per  cent, 
solutions  of  sugar  jjroduce  more  or  less  pronounced  antesthesia.  Pietro 
(Jhisicui  has  e.vperinunitally  .studied  at  the  Turin  Veterinary  School 
the  results  ol)tained  by  the  al)ove-mentioned  formula-,  and  by  distilled 
and  sterilised  water. 

The  quantity  of  cocaine  solution  or  of  distilled  aiul  sterilised 
water  employed  varied  ;  generally  he  use<i  from  2A  to  16  drachms  of 
the  strong  solution.  3  fluid  ounces  of  the  moderately  strong  solution, 
4J  fluid  ounces  of  the  weak  solution,  instead  of  \i  to  U  fluid  ounces 
of  water.  He  noted  a  fleeting  hyjicriesthesia  during  the  operation, 
the  tissues  became  turgescent.  infiltrated,  opdematoiis.  and  aim-inic. 
The  oedema  ])roduced  by  the  water  and  by  the  solution  of  Schleich 
<lisappears  after  eight  or  nine  hours.  The  vitality  of  the  tissues  is 
unaltered,  and  cicatrisation  takes  place  regularly.  Complicat'ons. 
such  as  stupefaction,  nervous  or  functional  troubles,  etc.,  have  not 
been  obser\'ed. 

From  twenty-two  experiments  made  with  wafer,  and  the  same 
mimlier  with  Schleicirs  solution,  the  author  draws  the  following 
conclusions  : 

Ana'sthesia  by  infiltration  should  be  more  common  in  veterinary 
inactice.  Schleich's  nu-thod  is  ver.\  useful,  pr.ictical  and  cheap. 
Solufidiisof  eocaine  may  be  ieplace<l  by  distilled  and  sterilised  water, 
"itli  whieh  complete  local  aiia'slhesia  is  obtained,  lasting  as  long  as 
llml  produced  by  Schleich's  solution,  in  laparotimiy  wafer  and 
ifocaine  .solutions  have  an  uns,itisfii<toiy  effect,  apparently  dt;c  to 
the  ready  di.stensioii  of  the  tissues,  wliicli  prevents  flic '  ie(niisite 
■iitinn  (if  t|„.  Huids. 

Mii.ver  tried  Schleich's  mctliod  in  animals,  and  with  such  good 
I  "suits  that  he  recommendc.l  it  strongly,  especiallv  where  casting 
[111.'  horse  might  be  inadvisable.  As  an  experiment,  he  made  an 
liiKisioii  about  four  inches  long  throiigii  the  mucous  mcmlu-ane  of 
tlic  tongue  and  then  sutured  the  wound.  He  also  trepliined  the 
JMilicnor  maxillarv  sinus  without  causinir  any  appHrent  pain  The 
I  hnrsc  was  operated  on  in  the  standing  jxisitiou.  and  was  not  restrained 
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bv  twitcheH  or  otIuT  afiplianicH.  In  anotluT  taw,  having  caHt  hut 
not  chloroformed  or  twiU-lu'd  t\\v  liorw.  he  divided  the  me<Uan  nerve 
without  causing  any  struggh-.  In  this  instance  the  nerve  sheath 
was  injected.  At  the  point  of  operation  the  nerve  was  insensitive, 
hut  pressure  with  the  needle  at  any  spot  beyond  the  (udeniatous  zone 
pnuluced  lively  reaction.  Knjploying  intiltration  Miiller  successfully 
performed  an  extensive  operation  for  hernia  on  a  horse  without 
casting.  This  method  is  particularly  usefid  in  (logs.  \»hich  seen) 
specially  susceptible  to  the  action  of  chloroform,  ami  not  infrequently 
die  as  a  ctmsequence  of  prolonged  administration. 

SPINAL.   AN.KSTHESIA. 

The  event   of  the  surgical  year   19(M>  in   Paris  was  undoubtedly 
the  impetus  given  by  Tuflier  to  the  method  of  inducing  anesthesia 
by   medullarj-   injections  of  cocaine,   a  suggestion   previously   made 
and  acted  upon  by  Bier,  of  Kiel.  Seldowit.sch.  of  Russia,  and  Corning, 
of  Chicago.     TufKer  was  first  led  to  use  it  as  a  means  of  relief  in  the 
case  of  a  ytiung  man  suffering  from  an  inoperable  osteosarcoma  of 
the  ilium   for  wliich   morphia  had    been  employed  without    benefit. 
The   result   of   the   injection   of    cocaine  was  striking.     The  patient, 
who    was    crouching    down    in    the    position    of   greatest   ease,    felt 
the   pain  disappear   in  a  few    minutes,   and   was  even  able  U>  ris«-. 
There    was    at    the    same    time    absolute    aniesthesia    reaching    to 
the  umbilicus.      rnfortunately   the    relief   lasted   only   a  few  hours, 
and  the   injection  was  repeated   two  days    later  with   similar  effect, 
pressure   over   the    tumour    for   some    hours   causing  no  j)ain  what- 
ever.     A    few    days    later    a    similar    injection    was    tried    for    a 
patient    with  a    recurrent    sarcoma   of   the    thigh,    and    to   Tuftier's 
surprise  he  was  able  to  remove  the  tumour  completely  with  abso- 
lutely n>  pain  to  the  patient,  the  ana>.sthesia  lasting  over  an  hour. 
At  first,  therefore,  used  oidy  in  the  surgery  of  the  lower  limbs,  Tuftici 
rapidly  extended  its  use  to  operations  upon  the  perinanim.  the  rectum, 
the  anus,  the  bladder,  the  ureter,  the  kidney,  and  such  laparotomies 
as    hysterectomy,    removal    of    the    appendix,    and    even    gastro- 
enterostomy.    Finally,  removal  of  the  breast  has  been  eflfected  witli 
complete  ana'sthesia.     C«rtuinc<'d  of  the  absolute  harmles.sne.ss  of  th.' 
injections.  Tuftier  then  used  them   in  general  gynecology,  ami  per 
formed  such    operations    as    hysteropexy,    drainage    of    salpingitis 
ovariotomy,  vaginal  hysterectomies,  etc..  with  equal  success. 

Intra-spinal  ana'sthesia  is  no"  widely  employed  in  human  surgcr\ . 
Cocaine  has  been  replaced  by  st.)vaine,  tropacocaine,  or  novocain., 
and  th«'  injection  is  made  up  with  sterilised  water  containing  sodium 
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chloride,  or  five  per  cenf.  gliu«m»-,  and  >*.)rnetiiiu's  u  few  dn.DH  of  a 
weak  solution  of  Htrjchnine  are  added   t 


o  counteract  tiie  dei 


preHsinjj 

effect  of  tlie  anwsthetic.  To  j.roniote  ditfu-sion  Barker  and  otlier 
Knjjiish  surgeons  recommend  that  the  density  of  tiie  injection  should 
he  slightly  greater  than  that  of  the  cereliro-spinal  Huid  (I  (Mi7(i). 
Lumhar  aniesfhesia  has  been  tried  in  the  h<.rsc.  ox.  and  dog  by 
Cuille  and  Sendrail.  of  the  Toulouse  Veterinary  School.  Theyre|Mirt 
that  their  experiments  have  given  complete  satisfaction. 

Horse.  They  employ  a  trocar  about  5  inches  long  liy  ,'„  of  an 
inch  in  diameter.  The  place  where  the  puncture  is  made  is  found 
midway  along  a  line  joining  the  internal  angles  of  the  two  ilia. 
Implanted  vertically  at  this  point  the  trocar  enters  the  neural  canal, 
traversing  the  lumho-.sacral  space.  It  is  the  only  accessible  spot  ; 
further  forward  the  vertebral  lamina-  are  too  dose  together  or  imbri- 
cated. IVnetration  of  the  subdural  space  is  indicated  by  the  escape 
of  cerebro  spinal  fluid  through  the  cannula.  During  the  operation 
the  animal  .scarcely  moves.  The  application  of  a  twitch  and  the 
lifting  of  a  fore-foot  are  the  only  precautions  rccjuired.  Disinfection 
■>f  the  cutaneous  surface,  sterilisation  of  the  trocar,  syringe,  and 
solution,  are  absolutely  necessarv. 

First  experiment.  Aged  nuire.  Injc.tion  of  I  fluid  drachm  of 
•2  per  cent,  solution  of  cocaine.  Five  minutes  later  the  subject  rocked 
slightly  ;  when  made  to  move  she  showed  weakness  behind,  and 
went  over  on  her  side.  The  students  practised  neurectomy  on  all 
four  legs.  Cutting  through  the  nerves  of  the  hind-limbs  caused  no 
pain,  but  section  of  the  nerves  in  the  fore-limbs  proiluced  pain, 
manifested  by  struggling  of  all  the  limbs. 

In  the  second  case  the  operation  of  ovariotomy  was  )>erformed 
without  any  exhibition  of  pain. 

Third  experiment.     Aged  mare,  medium  size,     injected  :Ju  minims 
of  cocaine  solution.     The  gait  was  like  that   of  the  former  animal. 
'I  CM  nnnutes  later  ovariotomy  was  performed  without  anv  movement 
whatsoever  ("dans    le  calme   le  plus  parfait  ").     The  .sensibilitv  of 
ilitlcrcnt    parts     of     the    hind-limbs,    flanks,    an.l    lower    aspects    of 
JiMomcn  was  tested  by  pyropuncture  :     there  were  no  signs  of  ,)ain. 
jl'lantar   neurotomies     were    performed     upon    the    hind-limbs    fortv 
imimitcs  after  the  injection  without  pain,  the  animal  lying  <lown.  ' 
Bovines.     The  same   trocar  as  for  the  horse  was  u.sed.     Puncture 
vas  made  at   the  same  point.      Leaving  aside  the  toughness  of  the 
kin.  the  oper.  '      .  is  easier  than  in  the  horse,  the  lumbo-.sacral  space 
!!!g  :i  little  wiler. 
Sixth   experiment.     An    old    Lourdes   cow.     Injected    To    minims 
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iif  2  jMT  rt'iit.  solution  of  ('(HttiiM'.  Tlim-  miiuitcM  IhUt  tlu-  Hiiinml 
Hexwl  her  hiinl-liiiil»«  ;  aftt-r  tive  tniniitow  hIu-  Mhi)\v«'<l  w»'nkn«'»tH.  hikI 
for  tt  s»h(irt  tini*-  litfrnlly  Hat  down  ;  then  «he  lay  down  on  her  wide. 
Prieked  deeply  in  different  partH  of  the  hind-lindi.  xhe  «iii  not  move. 
When  the  priekinjfs  were  tlone  in  the  fori'-ciuarterH  us  far  an  the  line 
of  cartilrtjjes  of  the  asternal  rihs,  she  showed  pain.  An  hour  later 
the  animal  >£"♦  "l»  voluntarily.  The  spinal  eord.  spinal  meninnes, 
and  eauda  etpiina  were  perfeetly  normal. 

Dog.  The  hest  point  for  the  operation  is  a^aiii  in  the  lumho- 
sacral  region,  takhiff  the  same  landmarks  as  hefon-.  A  hollow  needle 
of  a  I'ravaz  syrinjie.  '-M  in<hes  loiij;  an<l  ,\  ineh  in  diameter,  is  the 
most  suitable. 

Nintli  experiment.     A   male  mastiff   of  average  si/.e   re<eived   :«• 
minims  of  the  eoeaine  solution.     The  animal  stood  up.  the  head  heing 
kept  tirndy  in  position  hyan  assistant,  and  did  not  resist  the  operation. 
Several  miinifes  later  hv  fell  upon   his  hind   quarters  with  tfie  limbs 
extended,  and  progre.s.sed  l»y  means  of  the  fore-liml)S  as  an  animal 
attacked  with  eomplete  paraplegia.     Sensibility  was  teste«l  by  the  aid 
of  the  /.ooeautery.  and  was  found  to  be  non-existent  behinil  the  hypo- 
iliondriac  regions,  but  pre.served  in  front.     Forty-five  mimites  later  the 
animal  got  up,  and  sensation  only  eommeiieed  to  reappear  at  the  end 
of  an  hour.   Tiie  (hig  then  went  to  his  kennel  and  ate  his  food  with  relish. 
T.    ill  experiment.     Ma<le  upon  the  sanu-  animal  the  day  following 
the  previous  experiment.     The  animal  did  not  ajtpear  to  liave  suffered 
fron'    the    experiment    of    the    previous    evening.       He    received    IT) 
minims  of  the  .solution.     Five  minutes  later  tiie  gait  was  somewhat 
altered,  but  walking  was  still  possible;    the  analgesia  extendeil  over 
tlie  same  area  as  on  tlie  previous  day.     An  hour  later,  the  condition 
of  file  animal  lieing  apparently  normal,   15  minims  were  injected  in 
the  region  of  the  bulb  in  the  occipito-atloid  space  without  puncturing 
the  medulla.     A  few  seconds  later  the  animal  became  helpless  ;    he 
could  only  advance   by  crouching  on  tlie  ground   with  his  paws  ni 
front  '*f  him.  moving  upon  his  sternum.     He  vomited.     The  analgesia 
involved   the  anterior  i)art   of  the  body,  the  head  excejited.     Two 
hours  later  he  jjrogressed  more  easily,  and  went  to  his  kennel,  where 
he  ate  his  food.     During    he  succeeding  days  and  for  a  month  after- 
wards he  shov  ed  nothing  aldiormal.     Killed  at  the  end  of  the  month, 
no  trace  whatever  coulil  l)e  found  of  the  injections.     All  Ids  organs 
were  perfectly  healthy. 

These  and  other  experiments  show  in  a  convincing  manne'-  that 
limited  ana'sthesia  produced  by  cocaine  injected  into  tlie  neurai 
canpl    is   applicable    in    veterinary    surgery,  and    that,    witii     pro})ei 
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precautioiw,  therp  in  in>  (lander.  Tho  doHen  uh«h1  wt«r«>  fifteen  to 
wventy-Hve  ininimH  of  »  2  per  cent.  8olution  of  tmaine  for  the  horne 
or  ox.  For  (iogH  fifteen  ininiinH  mHouUI  not  be  exceeiied.  Solution 
of  utovaine  (5  per  cent.),  doj?,  M.  a(t  to  .M.  .10  ;   Cat,  M.  ii)  to  >f.  20  , 

llorw,   .'j    to  ."jJHM. 

IV.    ANTISEPSIS    AND    ASEPSIS. 

Di'RiNCJ  the  first  iialf  of  the  lant  century  infection  „f  exposed 
woundu  wttH  attril)uted  to  impure  and  eximusted  air,  especially  to 
the  hospital  atmosphere  and  to  air  charged  with  tlie  miasma  of  putre- 
faction. Pasteur  and  Tyndall  correcte<l  the  truth  of  tliis  idea,  anil 
showed  that  it  is  not  the  air  itself  which  has  inj-irious  properties, 
but  only  the  germs  it  carries  in  suspension.  Sterile  organic  Huids 
exposed  to  the  atnu.sphere  immediately  liegin  to  ferment,  hut  pro- 
vided they  he  kept  from  contact  with  all  hut  optically  puit-  uir 
filtered  through  cotton  wool  they  undergo  no  cl:  uige.  it'was  there- 
fore concluded  that  decomposition  and  putrefaction  are  due  to  little 
iiuinmte  Ix^dies.  suspended  in  the  atnic^sphere.     i.v.  j;erms  ,,r  microhes 

which  under  favourable  c.mditicms  break  down  organic  substances 
Save  for  micro-organisms  there  would  be  no  decomposition  and  no 
l.utrefaction.  Kxtending  the  logical  process.  Lister  was  „f  opinion 
tliHf  the  .same  changes  went  on  in  injured  tissues  exposed  to  the 
action  of  air  as  occurred  in  organic  liquids.  Septic  changes  in 
wounds  therefore  represent  a  kind  of  fermentation. 

In  l»«5  Lister,  inspire.!  by  Pasteur's  work  on  fernientati.  n.  began 
those  experiments  which  eventuated  in  the  formulation  of  his  •' anti- 
^■pti.'  method  "  :  while  in  IHTo  (Juerin.  following  up  flu-  sanu-  w..rk 
and  that  of  Tyndall,  invented  his  surgical  dressing. 

•  ruerin  applied  to  wounds  th.'  experim»>ntal  conditions  necessary 
lor  preserving  organic  materials  from  change  when  in  contact  witii 
the  air.  shielding  the  injured  tissues  by  thick  layers  of  cotton  wool 
bister,  on  the  other  hand,  sought  to  de.stroy  microbes  i)resent  in  the 
«nund  or  introduced  during  operation,  by  means  of  chemical 
suLstances.  Lister  first  rendered  the  wound  a.septic  and  afterwards 
pi'itected  it  by  a  germicidal  barrier. 

.\t  first  (Juerin  did  not  seek  primary  imion  of  the  wound,  only 
attempting  to  retluce  the  discharges  and  to  avoid  infection.  Bleeding 
li^nnig  ceased,  he  washed  the  wound  with  tepid  water,  afterwards 
witli  a  mixture  of  water  and  camphorated  alcohol.  Jn  some  cases 
!;<  utured  the  wound  and  cut  the  threads  short,  covering  the  parts 
»iih    several    layers   of   wadding.     In    extensive    operations   on  'the 
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linil>H  the  rc((iiin  mhh  L<iiv(>l(i|ie(i  in  many  laverH  of  wadding  nuitably 
uHixecl.  '\'\w  (..iter  hundufteH  were  upplitHl  ti^thtly,  and  if  during 
the  next  few  tiayH  the  de^jree  of  eoinpreHHion  w»ih  eon«idered 
inHuiftcient .  or  if  the  diM(h»rK«>i«  penetrated  the  whole  thicknei>H  of 
the  Muddin^;.  frexli  hiiiidH){in>{  wiix  reMorted  to.  At  tirxt  the  dreHHing 
wiiM  left  in  poHitioM  for  twenty  to  twenty-live  «h»yM.  lati-r  it  wii» 
replaced  at  the  enil  of  twelve  to  tiftec-n  dayH,  As  n  rule  on  removing 
the  tirnt  ilrei^Nin);  the  wound  wan  found  to  lie  ^ranuliitinK  tiirou^hout. 
With  a  Hecond  dre.-4NinK  left  in  ponition  for  ei^lit  to  ten  days  cieatriMi- 
tion  WHS  ('oniplet<>. 

To  olitain  primary  union  varioUH  mcMlificationM  were  made  in  this 
nu'tlKKl.  Thus  hUt'dinj^  was  more  thoroughly  checked,  and  the  lips 
of  the  wiiinid  carefully  closed  with  «lwp  sutures  of  some  material 
like  catgut  which  would  graclually  disappear,  llespite  its  many 
advantages  this  dressing  of  cotton  wool  concealed  the  stat«'  of  the 
wound.  The  thermometer  certainly  gave  indications  of  unfavourable 
changes,  hut  as  considerable  fever  sometimes  <H'curs  even  when 
wounds  are  doing  well,  time  was  lost,  and  it  was  not  infre<juently 
necessary  to  reni(»ve  the  (h'essings,  thus  exposing  the  patient  to 
danger.  Further,  although  atmospheric  germs  rould  not  enter  the 
w'ountl  through  fhi-  layers  of  cotton  wool,  those  already  there  or 
intro(Uiced  during  operation  were  n:)t  destroyed,  and  frequently 
nudtiplied  with  great  rapidity. 

Compared  with  the  older  dressings  that  of  cotton  wool  constituted 
an  immense  stride  in  the  surgical  art,  but.  nevertheless,  its  u.se  diii 
not  become  general.  The  greatest  success  was  reserved  for  ListerV 
dressing,  which  was  nuire  practical  and  also  more  certain  in  its 
results. 

To  prevent  infection  Lister  sought  to  tlestroy  ail  infectious 
materials  in  and  aroun'*  the  wound  as  well  as  in  the  neighbouring' 
air.  (\mipleting  this  process,  he  took  care  that  the  hands  of  the 
surgeon  and  his  assistants,  the  instruments,  sponges,  compresses 
and  all  materials  used  as  dressings  should  be  rendered  thoroughi\ 
aseptic.  The  wound  ha  ing  been  cleansed  of  organisms  was  covered 
witli  a  nuitcrial  saturated  with  an  antise|itic,  and  precautions  taken 
to  prevent  accumulation  within  it  of  serosity  from  the  injured  tissues 

Lister  long  preferred  carbolic  ucid  in  solutions  of  1  in  2n  and 
I  in  40.  With  the  strong  solution  the  instruments,  spon^^es,  and  seat 
of  incision  were  disinfected,  and  once  the  operation  was  over,  the 
wound  through  lUt.  The  weaker  .solutimi  was  useil  for  tlisinfectini 
the  has'td*:  nf  the  !.;!i!-iri-nn  and  his  a«Kiwt;ints,  and  fi>r  rioting  spnnj/i- 
and    instruments   during   operation.     To   prevent   the    wound    beinu' 
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inf.-.t...|   l.v  a.,noH,.|,..rir  ^ornm   I,..   i„.r.Hl,„...,l   „,.   Hn.i«.,.fi,.  Kpnu' 

t  ...    vH,HM.r  ..     whi..h    ....v,.n.,l   ,1 ,ir,.   ..r.-H   of  o,M.m.io„       All 

l.l.-.h.,K  WHM  .. h.vk..,l.  v..K.,.U  «..n.  li«HM.n.u  nH.  ,....«,.(,  tl..  fhrnuln 
«.-ro  Hh..r,..,».l.  an.l  th..  ...Ik-h  ..f  fh,.  «oun.l  l.muKht  t.,K,.th,.r  vvi.h 

.atKuf  HUfur..«.     KiihlMT  .IrH.n-tuh.-H  wen-  in-,.r.,.,|  t r.nit  w-roMitv 

.I.',,  to  m-HiH',  Hml  fli,.  .IrfHHiiiK  «..h  fhoii  H|)pli<><l 

''!'":  "■«''•"  !;^  • ■•""""  «""  «'•''•  '-v.'n-,!  with  a  .trip  of  ,,ro»,.,.tiv.. 

.o„«.H„n,  of  o,l...l  silk,  tl, je,.,  .„.inK  .o  pn-v.-nt  prolonu rion 

of  th.-  .arlH.I...  sol,.„o„  „„  ,|„.  woiUHl.  HM  tl.iH  prov,.,|  too  irritant 
()v..r  th..  prot.vtiv..  «HM  «pp|i,Ml  ..arlM.liH,.,!  «„„„,  ,io„|,|,.,l  six  orHuht 
t.meK.  the  last  two  layrrn  h.-inK  s,.p«rat...l  l.y  a  lav.r  of  ma.kintoHh 

';.'  '"•■'■•'"<   *'"■  '■'*^''"'"-  «'• vaporatinK.  an.l   to'  for,-,,  tlu-  wo„n,l 

.ImcharK-H  to  travern,.  th.-  e„tir,>  thi.-k.H-H.  of  th.-  ,lr..HHinjf  |„.f„r.. 
.•s.ap.nK  All  the«.  materials  were  Hx.-.l  in  plar.  l.y  han-la^.s  of 
('iir>M)liMe(l  Kail/.*'.  " 

Lister's  nu-tluHl  of  .IressinK  rapi.lly  sprea.l  throughout  all  Conti- 
....ntal  countries.     ThonKh  it  at  onee  ,lisp|„,.,..l  the  ol,|  „u.tho<ls    it 
|..«ses.e.l  some  .irauhp.ks.  such  as  the  minuteness  of  .U-tail  renuire.l 
the   tune   cleman.ie.i    for    its    applieation.    its    hi^h    priee,    „n'i    the 
-landers    resulting    fr  .m    the    pois.mous    nature    of    ,he    antisentie 
e.nploye,l-..arholi..    a.i.i.     Wl.iU,    therefore,    respecting    th..    .Lt 
l.r.ne.ples  la..l  ,hmn  hy  the  foun.ler  of  ,he  mc-tho.!.  surgt-ons  set  t.. 
w..rk  to  ,H.rfeet  nn.!  esp,.,.ially  to  sin.plify  its  applieation.     Carholk. 
H.U    was  repla<.e.l  hy  .sali,.y|i,.  aei.l,  thymol,  zi„,.  ..hlori.le.  eorrosive 
suhhmate.    bis-nuth    sul.nitrate,    iodine.    io,lof„rm.    an.l    other    anti- 
septics.    Ordinary  tarlatan  or  muslin.  soak...l  for  a  w.-ek  in  earholie 
solution,  was  suhstit..t...l  for  earholise.l  ^auze.     The  spray  was  ,iis- 
rnntinu...    as  superHuous.     Drainage  tulu-s  of  ,i,.,.„|,.iti,,|  "hone  were 
su^'j;,.ste.i.  he..ause  they  heeame  ahsorh,.,!.  irritat.'.l  the  tissues  little 
^'•..1  n...ess,tate.l   L-ss  fre.p.ent   renewals  of  the  .In-ssing      The  pro- 
[  t...  t,v,.  was  sho«n  to  1...  u,seless.  ami  .Irainag..  was  s„ppress..,l  ev'ept 
»t""    .mme<liate    union    app.-are.l    un,...rtain.       The    teehni.n.e    I.f 
•inss.nj,.   ,h,.  anti.septi.s.   an.J   the  .str,.nK'th   of  solutions   have   l„.en 
viiikmI  inhnit..ly. 

IVIieving   that    th,.   prin.ipal   point    was   to   prev,.m   atnu.sph,ri.. 

h.'.;.n,s  pnnmg  ae.....ss  to  the   woun.l.  (Ju.'.rin   pai.l   l.-ss  attention   to 

'li^M,t,..t.nK  Imn.ls,  ins^rument.s.  ami  dressings,  anrl  his  good  results 

"•■"•'•'  a  large  measur.-  .lue  t-  the  hal.it  he  luu!  formed  of  thoroughly 

«n>.,ng  the   hands  and  cleansing   the   region   of  operation   and   its 

l"".L'l.l.ourhoo<l    with   soap    and    ea.nphorated  alcohol    before    opera- 

•        In    Usfcrs    prmtKe,    n,,.    mo.st    important    factor    was    the 

inj-'orous   cleanliness   of   the   hau.ls,   of   the   instruments,  an.l   of   the 
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ANTISEPTIC    ANH    ASEPTIC    METHODS. 


(IressiugM.  Antiseptic  treatment  of  wounds  might  never  have  survived 
had  not  observance  of  cleanliness  largely  assisted  it.  Contrary'  to 
the  lielief  generally  held  when  antisepsis  was  introduced,  entrance 
of  air  into  wounds  is  little  to  be  feared,  and  atmospheric  germs  can 
be  almost  disregarded.  In  veterinary  surgery  asepsis  will  probably 
never  obtain  the  same  favour  as  antisepsis.  Strictly  considered, 
however,  antisepsis  and  asepsis  do  not  stand  in  opposition,  but 
rather  form  mutual  complements  of  each  other;  aseptic  methwls 
being  preventive,  antiseptic  curative,  their  association  is  often  advan- 
tageous. Antisepsis  is  resorted  to  when  the  region  of  operation 
includes  a  suppurating  wound,  a  fistula,  or  an  ulcer,  or  when  reunion 
by  first  intention  has  failed.  Antiseptics  are  then  employed  to 
disinfect  the  seat  of  operation,  the  hands,  the  instruments,  and  the 
dressing  materials.  The  aseptic  method,  on  the  other  hand,  is 
applicable  to  operations  on  infection-free  tissues  which  might  become 
inflamed  under  the  action  of  antiseptics,  to  cases  of  limited  necrosis 
and  to  intoxications  ;  but  if  .sepsis  can  \te  ensured,  it  is  useless  to 
apply  to  healthy  tissues  strong  antiseptic  solutions  Of  the  two 
principles  -■' antisepsis  before  and  during,"  "antisepsis  before. 
asepsis  during  " — the  former  is  preferably  in  our  |»ractice  on  account 
of  the  chances  of  the  wound,  the  hands,  and  instruments  becoming 
infected  (luring  operation.  Kven  in  human  surgery,  where,  thanks 
to  lietter  surroundings  and  tt>  sjiecial  ap|)aratus,  rigorous  asepsis 
ran  much  more  readily  be  obtained,  and  where  the  operator  can 
count  on  highly  skille<l  assistants,  antisepsis  nevertheless  has  many 
adherents. 

Wound  infection  is  caused  by  the  presence  of  pathogenic  bacteria, 
which  sooner  or  later  develop  and  multiply,  and  by  their  activity 
or  their  products  set  up  irritation  of  the  tissues,  inflammation. 
siippurHtion.  iuid  in  certain  cases,  general  infection  of  the  Ixxly. 
.Anionu  the  micro-organisms  cr.using  surgical  infections  micr<K'occi 
and  bacilli  stand  pre-eminent.  Whilst  the  former  are  usually  quickly 
killed  by  beat  and  the  priiiiipiil  lisinfectants,  the  latter  resist  to  a 
varying  degree.  (I(>|ien<ling  on  whether  they  are  present  in  the  form 
of  rod.-*  or  exist  as  s|)orcs.  The  adult  bacilli  are  easily  killed, 
the  spores  on  the  other  hand  are  strongly  resistent.  (^ertain  spores, 
like  those  of  tetanus  and  anthrax,  exhibit  mctst  extraordinary 
vitality. 

When  dry,  microbes  resist   the  action  of  heat  and  antiseptics  to 
a  higher  di-gree  and  for  a  longer  time  than  when  moist.     The  most 
convenient    metl.<id   of  destroying  them   is  exposure  to   moist  heat 
Whilst  j-teaiH  at  212    F.  kills  the  majority  of  pathogenic  microbe^ 
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the  dry  temperature  required  f„r  tl.e  same  result  varies  from  25»0^ 
to  33(P  F.  Moisture  con-i,lerahly  enhances  the  destructive  action 
..f  high  temperatures  and  of  antiseptics.  Few  pathogenic  microhes 
resist  steam  heat  for  more  than  a  few  minutes.  Many  die  at  175° 
mf,  and  even  150°  F..  hut  the  spores  of  tlie  tetanus  bacillus  and  of 
some  septic  organisms  endure  higher  temperatures  than  212°  F  without 
destruction.  The  following  table  shows  the  temperatures  at  wliich 
the  organisms  of  chief  surgical  interest  are  destroyed  : 

'■'"■'■""  "  lAll' 

Streptiiccxiiis  111' iT.VHiiX'liiH  '  "  j"     Jl- 

Mtl'ltllKll'S  "  [''      J*/ 

Tlic  l..iiilliiM  (if  totiinurt  "  "  140"  I-. 

tlllMTClllMHis  ■'  ••  '"""    >•'• 

«l«n.lorH  .'.■  •■  ••  lll^l- 

Anthrax  Kpor-H  hiv  <l,.Htr.  .>..<!  in  i,.n  niinnt,.s  l,v  a  l.ni,„.n.ti.iv  ..f     "  IX  V 

'•■  ••  ....      ..WO"  V. 

Tetamis  sjx.res  are  destroyed  in  Hfteeii  minutes  l,y  a  tt-mperature 
tif  212' F.  and  in  five  minutes  hy  a  temperature df  24(1°  F  At 
ordinary  temperatures  they  resist  5  per  cent,  carbolic  solutir.n 
f.r  more  than  fen  hours.  The  organism  of  black-cpiarter  is 
destroyed  m  ten  minutes  by  immersion  in  f)oilirig  wafer.  When  dry 
it  resists  a  temperature  of  250  F.  for  ten  minutes.  Moist  anthrak 
spoiv  ire  destroyed  in  a  few  minutes  by  a  temperature  of  212  to 
-'•.'(>-  F.  When  .try  they  are  only  killed  after  fen  mimites-  exposure 
l<i  a  temperature  of  240    F. 

Bacteriological   researches  and   some  clinical   investigations  show 
I  that  disinfection   by  chemical  agents   is   not  alwavs  complete  even 
'when   concentrated   solutions   are   u.sed.      Organic"  substances    even 
in  thin  layers,  are  not  always  readily  peiiefrafe.l  by  liquid  antiseptics 
hnid  the  <leeper  strata  may  retain  virulent  organisms  in  spite  of  the 
l>n)hmged  action  of  such  Ihpiids.     Chemical  disinfectants  are  fhere- 
t(.ic  Kserved  for  the  seat  of  operation,  and  tlu^  hands  ;    instruments 
I'.aatures.  drainage-tubes,  and  other  materials  used  for  dressing  are 
sul.jecte.1   to   the  action   of   boiling   wafer,   glycerine,   heated  oil     or 
simply  to  a  high  .legree  of  dry  heat.     The  simplest  an.l  mo.st  practical 
ni.'tho.l  IS  that  of  boiling  in  water  containing  one  per  cent,  of  sodium 
harlM.nate.     Although    it    does    not    give    absolute-    security    -certain 
[spnrcs  resisting  even  a  temperature  of  212    F.--it  is  almost  always 
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ANTISEPTICS. 

Carbolic  acid  is  used  in  solutiims  of  1,  2J,aiMl  5  per  cent,  strength. 
The  5  per  cent,  is  mainly  employed  for  disinfecting  tiie  hands,  instru- 
ments, seat  of  operation,  abscess  cavities,  suppurating  wounds,  and 
sometimes  for  e.\citing  slight  adhesive  inHammatic  n  when  inserting 
intestinal  sutures.  It  is  unsuitable  for  operation  and  recent  wounds, 
because  it  strongly  irritates  the  tissues  and  produces  free  serous 
exudation,  thus  impeding  immediate  union.  The  2  per  cent,  solution 
is  suitable  for  irrigating  fresh  wounds,  and  for  rinsing  the  liands 
during  operation.  The  I  )  r  cent,  solution  is  used  for  disinfecting 
certain  mucous  surfaces  and  for  obstetrical  operations. 

Sublimate  or  perchloride  of  mercury  solution  is  one  of  the  most 
useful  chemical  antiseptics.  A  1  in  l(M»(t  solution  destroys  l)acteria 
and  most  micro-organisms  in  a  few  minutes  (Koch).  On  account 
of  its  irritant  and  toxic  cliaracters  many  surgeons  restrict  its  use- 
to  the  disinfection  of  the  skin  and  vaginal  muccms  membrane.  For 
other  mucous  surfaces  and  for  deep  wounds  they  regard  it  as 
dangerous.  Nevertheless,  in  weak  solution  it  is  valuable  for  irri- 
gating surgical  and  accidental  wounds,  as  it  irritates  tissues  less 
than  carbolic  acid.  It  blackens  metallic  in.struments,  destroys  their 
j)olish,  and  injures  their  edge.  The  strong  solution  of  sublimate 
is  prepared  as  follows  : 

Sublinuite •  part. 

Tartaric  acid ^  parts. 

Boiled  water 1<"»" 

The  weak  solution  contains  double  the  above  quantity  of  water. 
Solutions  of  I  in  'MUM  to  1  in  AOdO  can  be  used  for  most  mucous 
membranes.  .\s,  however,  it  is  dccompo.sed  by  alkaline  salts,  distilled 
water  must  be  used  for  making  solutions,  or  a  small  quantity  of  aceti< 
or  salicylic  acid  should  he  added  to  ordinary  water  before  use.  Ti< 
prevent  sublimate  solutions  being  decomposed  by  contact  with 
albumen,  tivc  parts  of  chloriele  of  sodium  or  ammonium  to  each 
part  of  sublimate  are  added  in  i)reparing  them.  A  convenient 
nietlu)d  of  preparing  sublimate  solutions  is  otfered  by  the  tabh-ts. 
etc..  maiuifacturcd  by  vaiious  wholesale  chemists.  An  excellent 
material  for  disinfecting  the  surgcuns  hands  is  obtaine<l  by  dissolvint; 
two  parts  of  sniilimatc  in  HMMt  parts  of  rectitied  spirit.  Frick> 
wound  gelatini-  foi  covering  wounds  after  operation  is  prej)ared  by 
soaking  gelatuii-  in  1  in  iniin  r<ublimate  solution,  <lissolving  by  heat, 
and  adding  a  (piantity  of  glycerine  c(|Ual  to  one-tenth  of  the  weight 
of  the  <lrv   gelatine.      It  adheres  better  tiian  collodion. 
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Chloride  of  linc.  foinu-rly  uswl  f„r  treating  unhealthy  wounds 
IS  a  powerful  antisepti,..  |„  5  per  cent,  solution  it  rapidly  .lestroys 
most  8pore«  (K.K-h),  hut  n  is  raustio.  The  lo  per  eent.  solution  is 
useful  for  disinfeeting  Hst,.la>.  ahscesses.  and  suppurating  or  septic 
wounds. 

Sopin's  paste,  consisting  of  r,tt  parts  oxid,.  „f  zjnc.  r,(»  parts  water 
an.1  5  parts  chloride  of  zinc,  is  used  in  vetciinarv  practice  ;    applied 
to  aseptic  suturci   wounds   it   forms  a   kind   ;.f "protective   varnish 
roplacuig  a   .Iressing.     ]t   is  sp.-cially   useful   for   wounds   about  the 
head  and  m  the  upper  regions  of  the  body. 

Permanganate  of  potash  is  also  a  good  antiseptic,  devoid  of  toxic 
properties.  It  owes  its  niicrobici.ial  powers  to  the  oxvgen  which  it 
.l.sengages.  Producing  no  irritation  it  can  be  used  for  all  wounds 
especially  those  in  mucous  membranes.  A  solution  of  1  in  KMM) 
■s  useful  for  disinfecting  the  mouth,  nasal  cavity,  vagina,  rectum, 
and  .serous  cavities.  A  10  per  cent,  soluti.m  i.s'  used  for  infected 
w<mnds  and  occasionally  for  the  han.ls.  The  stain  can  be  removed 
by  plung„,g  the  han<ls  into  a  10  per  .cnt.  solution  of  hvposulphite  of 
snda  to  which  has  been  ad<le<l  a  few  drops  of  hydrodiloric  acid. 

Hydrogen  peroxide  is  a  powerful  germici.lc.  '.Mixed  with  blood 
or  pus  ,t  decomposes  with  elfervescence,  and  is  of  considerable  value 
as  a  .hsmfeetant  for  sinuses  an.l  abscess  cavities.  With  normal 
sahne  solution  hydrogen  peroxide  is  a  useful  haemostatic 

Biniodide    Of    mercury  is    stated    to  be  thirty  times  more  active 
1..M  sub  .mate,  and  a  solution  of  1  in  lO.ooo  to  I  in  -.'O.OOO  ■«  used 
M  disinfecting   the   vagina   and    mucous   membrane   of   the   Mterus 
his  solution  neither  irritates  the  hands.  „or  the  lips  of  wounds,  an.l 
|<icies  not  injure  instruments. 

Iodine  is  a  verv-  active  anti.septi,.  :  one  part  in  Tooo  destroys 
'"th  .Hcll,  a.:d  their  spores  (Koch).  Iodine,  .li.ssolve.l  in  chlorofom, 
"'■""■'■•  <"■  as  the  tincture  is  largely  used  for  disinfecting  the  sku. 
"••'"■  '"  operation.     Soluti<.ns  are  cmploye.l  as  injections  for  bursal 

ilisfnsionsaiter  evacuation  of  the  contents,  and  the  un.lilutcl  tincture 

i>  an  ...yrlicnt  ap.plication  f<.r  olTensive  wounds  and  abscess  cavities 

Iodoform  longcmph.yed  for  treating  wounds  an.l  ulcers,  isespecialiy 

'>'■  ul    ,n    .hecking    suppuration.     Its   aciion    is   slow.     Being    both 

'-  -f.tic  and  analgesic  it  assists  cicatrisation,  retanis  .lecomposition 

""""<    <l.s<'l.arges.  an.l  .liminishes  jmin.     l'ow,l..re,l  ..ver  the  lips 

'     -'""<ls    betore   suturing    it    .Iocs   not    prevent    iminc.liate   uni.,„. 

^''^'.'•1  in  a  th.n  layer  into  w..un.ls  with  loss  of  substan.e  it  keeps 

"",  ..septic  tor  .-,,  tj.  „r  7  days.  ..onstitutiiiir  a  kind  of  ,li>:infecting 

'  -  > ^ '■■     Its  .iisadvantages  are  its  disagreeable  ..dour  ami  high  price. 
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Three  preparations  of  iodoform  are  used  in  surgery,  viz.  saturated 
solution  in  ether,  a  10  per  cent,  emulsion  in  glycerine,  and  a  10  to 
20  per  cent,  ointment  in  vaseline.  The  glycerine  emulsion  is  useful 
in  the  treatment  of  abscesses,  tuberculous  cavities,  and  contused 
w.Miiids.  like  those  caused  by  carriage  poles,  etc.  Gauze  and  wadding 
impregnated  with  iodoform  are  largely  used  as  antiseptic  dressings. 
They  contain  10,  '20,  and  30  per  cent,  of  iodoform. 

Formalin  consists  of  a  40  per  cent,  atiueous  solution  of  formalde- 
hyde. Diluted  with  four  to  five  hundred  parts  of  water,  it  becomes 
a  u.seful  disinfectant  for  the  hands,  scat  of  operation,  and  accidental 
wounds.  Strong  solutions  are  irritant  and  caustic.  Tannofonn, 
glutei  and  amylotorm  are  respectively  compounds  of  formaldehyde 
with  tannic  acid,  gelatine,  and  starch.  They  form -u.seful  dry 
dressings  for  open  wounds,  but  are  of  greatest  service  when  ])receded 
by  the  application  of  a  liquid  disinfectant. 

Chinosol  is  a  yellow,  (crystalline  powder,  derived  from  coal  tar. 
A  solution  of  one  }»art  in  forty  thousand  prevents  bacterial  develop- 
ment, and  a  grain  dissolved  in  six  drachms  of  water  is  .said  to  be 
p<iual  in  antiseptic  ))owder  to  a  2i  per  cent,  solution  of  carbolic  acid. 
Solutions  for  surgical  ])urposes  vary  in  strength  between  1  in  1*200 
and  1  in  60.  Combined  with  starch  or  French  chalk  chinosol  forms 
an  efficient  dry  dressing. 

Nitrate  of  si'.-!  f  a  strength  of  I  to  2  per  cent.,  or  of  1  per  100<», 
is  used  with  .-  ess  for  disinfecting  certain  inflamed  mucous 
membranes. 

Boric  acid  is  Ihtlc  used  in  solution,  but  as  a  «lry  powder  is  widely 
employed  for  dressing  wounds  after  operation.  Its  irritant  projierties 
are  slight,  and  Icing  non-volatile  its  action  is  long  conthnied.  A 
saturated  solution  is  of  great  value  for  operations  on  the  eye,  and 
for  disinfecting  the  mucous  membranes  of  the  buccal  and  na.sal 
cavities,  the  rectum,  vagina,  and  bladder. 

Naphthol  of  a  strength  of  1  in  looo  is  a  feeble  antisei)tic. 
Naphthaiin    has    the  same  properties  as  naphthol.  exercises  a    stimu 

lating  .1.  tion  on  the  tissues,  and   pi 'o'es  granulation  of  wounds. 

Camphorated  naphthol  is  a  ncIIowis;  »,  syrupy  liquid,  produced 

by  triturating  one  part  of  naphthoi  ,ith  twt)  parts  of  camphcr. 
Camphorated  saloi  is  an  opalescent  liiiuid.  produced  by  warming 
together  equal  parts  of  salol  and  ix.wdered  eamphur.  Camphorated 
thymol  is  an  almost  limpid  Huid.  produced  by  triturating  one  part 
of  thymol  with  two  parts  of  camphor.  These  three  products  ar.' 
used  "it.  tft-atiiig  suppurating  woimds.  Other  valuable  antiseptics 
are  Lvsol,  Cofectant,  Sanitas-ba^^tox.  Izal.  and  Oreolin. 
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Sterilised  salt  solution  consists  of  boiled  water  containing  80 
grains  of  pure  chloride  of  sodium  per  pint,  and  is  very  useful  in 
washing  out  the  abdominal  cavity  during  or  after  operation. 

The  number  of  antiseptics  increases  every  day,  but  the  more 
recent  have  no  marked  superiority  over  those  mentioned.  Carbolic 
acid,  corrosive  sublimate,  chloride  of  zinc,  iodine  and  iodoform  still 
maintain  their  position.  In  selecting  an  antiseptic  preference  should 
'  ■  given  to  one  that  does  not  irritate  the  tissues,  that  does  not  readily 
{)(,.son,  and  that  des(ro\s  all  micro-organisms.  Warm  or  hot  solu- 
tions of  antisej)tics  are  always  nn)re  efficient  than  cold. 

Disinfection    of   the  Hands.     Fiirbringer's  experiments  have  shown 
how   difficult   it   is  to   render   the   hands   aseptic.     The   matter  is, 
however,  of  the  highest  importance,  as  the  operator's  hands  are  not 
infrequently    the    means    of    infecting    operation    wounds,    and    the 
surgeim  who  desires  to  avoid  after-complications  will  take  especial 
care  in  this  respect.     Tlu^  spaces  beneath  the  nails,  the  folds  of  skin 
at  their  base,  the  folds  of    the  skin  itself,  and  the  orifices  of  skin- 
glands  aie  all  refuges  for  microljes,  to  destroy  which  demands  the 
mo.st  minute  precaution.     In  sonu'  cases  it  is  impossible  to  render 
the   hands    completely    aseptic.     Kiimmel    and   others   have    shown 
that   after  soiling   with   pus  or  with   putrid  or  septic   liquids  from 
infected  wounds  or  dead  bodies,  it  is  impossible  to  render  the  hands 
iihsolutely   sterile  for  forty-eight   hours.     The  surgeon   should   bear 
this  ill   mind   when  arranging  to  perform   laparotomy.  ov;'riotomy, 
iir  (Fvptorchid    castration.     He    should    either    defer    operation    for 
sonic   days   or    redouble    his   precautions  :     neglect    in    this    respect 
t'X])l!iiiis  failure  where  apparently  all  the  conditions  for  success  have 
Keen  jiresent.     The  nails  should  first   be  cut  short,  and  all  foreign 
inattrial  mechanically  removed  from  under  and  around  them.     The 
ham  is  and  forearms  should  next  be  washed  for  some  minutes  with 
soa)i  and  warm  water,  and  scrubbed  thoroughly  with  a  brush  or  a 
Turkish    flesh   glove.     They   are   then    washed   with    rectified   spirit, 
anil  lastly  with  I  in  HKKI  solution  of  sublimate.     The  alcohol  dissolves 
fatt\    materials    which    would   otherwise   impede   the   acti(»n   of   the 
aiitiM|)tic,  ami  enables  the   latter  to  penetrate  some  distance  into 
skin    ducts,    etc.      More    complex    methods    have    been    suggested, 
hut  the  above  is  sufficient.     In   veterinary  surgery  the  precautions 
usuiiliy   taken   extend  only   to   thoroughly  c  eansing   nails,   washing 
the  liiinds  with  hot  water  and  soap,  and  thoroughly  rubbing  them 
with  I  in  100(1  sublimate  .solution  or  5  per  cent,  solution  of  carbolic 
acid      The     hands    must     be    rendered     aseptic    and    kept     aseptic 
thrniiiihout    the    operation.     For    this    reason    the    operator    should 
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avoid  tmichiiig  th»'  skin  siirroimdiiij?  the  point  of  ojn-nition.  the  fiihle. 
the  straw  or  any  ol)je(  t  which  has  not  been  disinfected.  Kven  when 
nothing  suspicious  has  h«H'n  touchinl.  it  is  well  (hiring  operation  to 
rinse  the  liands  from  time  to  time  in  a  (hsinfectant  ;  should  the 
hands  actually  have  lieeii  soiled,  they  must  imnu'diately  he  cleansed 
again. 

Disinfection  of  Instruments,  'i'lie  handles  of  modern  instrunients 
are  generally  made  of  (Jerman  silver,  nickel,  or  aluminium.  'I'hey 
should  presj'iit  no  unnecessary  ornamentation.  de|)ressions,  grooves, 
corrugations,  or  sjutts  likely  to  hold  dirt.  Instruments  like  scissors. 
forceps,  t'tc.  should  i>e  capable  of  disarticulation  for  cleansing 
j)urposes,  and  complicated  instruments  difticult  to  clean  should  l)e 
discarded.  Wherever  |)otssil>le  instruments  should  l)e  in  one  ])iece, 
like  the  retractors  in  Figs.  77.  7S.  and  7!t  ;  for  more  complicated 
instruments  the  French  joint,  as  shov  n  in  the  li(m  forceps.  Figs,  80 
and  SI.  is  the  liest.  For  sutures.  I^irgus  or  .Mooijs  needles  are 
preferal)lc  to  others,  being  simple  anti  re;.(lil_\  sterilised.  For  syringes 
with  pistons  one  can  often  substitute  a  simple  glass  tube  carrying 
a  r\d)l>er  ball,  tl'-  |»iston  being  tlien  repiacetl  l)y  a  column  of  air. 
Manv  methods  and  materials  for  rendering  instruments  aseptic  have 
been  recommended.  Immersing  the  instrunients  for  a  minute  in 
pure  arbolic  acid  and  afterwards  rinsing  them  in  a  5  per  cent. 
cari)olic  soUition  is  advisetJ  l>y  many  surgeons.  Boiling  in  watJ-r 
is  a  simple  and  practical  method  :  and  any  (h'trimental  effect  on 
the  blades  can  be  prevented  l)y  additig  one  per  cent,  of  sodium 
carl)onate.  Where  a  higher  temperature  of  -J,")!*  to  2»i<t  F.  is  retpiired 
the  batii  may  l)e  of  oil  or  glycerine.  The  ves.sel  in  which  this  boiling 
takes  place  should  l)e  j)rovided  with  a  tight  lid,  so  that  after  iioiling 
the  whole  nuiy  be  placed  on  one  si<le  to  cool.  Immediately  before 
operation  the  instruments  are  removed  from  it.  and  plai-ed  in  trays 
containing  an  antiseptic  solution  {'.i  per  cent,  carbolic),  in  which 
tiiev  remain  until  re(|uired  for  use.  Should  the  operator  have 
tinislicd  with  :in  instrument  ''>i-  ihc  moment  it  should  lie  rinsed  in 
a  scpiirate  v<'sscl  iind  then  retiuii  I  to  the  solution,  and  never  allowed 
to  conic  in  contact  with  the  straw  or  be  laid  on  the  animal's  body. 
'I'ravs  of  glass  or  |)orcelain  are  very  useful,  though  vulcanite  is  alsn 
largely  enipl<.\eil.  being  much  less  brittle.  All  vessels  of  tin- 
kind  must  be  sidijected  to  a  thorough  cleansing  before  use.  A- 
instrun.cnts  with  wooden  handles  are  damaged  by  boiling,  the\ 
should  be  disinfected  by  cleansing  and  prolonged  immersion  in 
five  per  cent,  c.-irliolic  solution.  They  shoidd  not  be  used  in  asepti' 
surgery. 


DtSINFKCTION    OK    iNSTKlTMKNTS. 


Tl 


Autoelttves.  MtettiiierK,  or  stoves  are  only  uwd  in  the  laboratory 
or  in  hospital  practic-e. 

Disinfection  with  burnhi^'  alcohol  is  ai.otlier  rapid  method  of 
(lisinfei'ting  instnnncnts.     'J'he  instruments  are  plaeed  on  a  metallie 
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I.laf..  previously  rinse.!  Nvith  a  little  alcohol,  whi.'li  is  then  ignited. 
A  t,.«  mmutes  suftiee  to  rend.-r  them  sterile,  when  thev  can  I.e 
placed  m  a  weak  uTitiseptic  .solution  or  in  l.oiled  water.     Altiiuu>;l. 


<x.,.llent   for  ecraseurs.   forceps.  <lirectors.   etc..   this   meMi..d   i.    n.t 
tii  .hiinajie  tiie  temper  of  bistouries,  scalpels,  and  sciss(.rs. 

<ium-elastic  probes  are  washed  in  strong  alcohol  ami  aft<'rwards 
!i!   !   jiiT   iniH)  r^ublim.itc  .solution. 


In  addition  to  instruments  the  surtr.'on  employs  sponjres.  ta 
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of  cotton  or  tow,  compresses,  suture  threads,  and  various  dressing 
materials.  All  such  materials  should  previously  have  been  rendered 
aseptic.  After  having  been  used,  sponges  are  washed  in  running 
water,  placed  for  ten  to  twelve  hours  in  a  I  in  KMIO  solution  of 
permanganate  of  potash,  washed  in  boiled  water,  and  afterwards 
placed  in  strong  carbolic  solution,  where  they  should  remain  for  at 
least  two  to  thrw  weeks.      Immediately  before  use  thev  are  washed 


Ki(i.  74.  — Cuivfil  sois.soiM  with 
( !(.Tiiiiiii  ii.'ii'pfic  joint. 


Fici.  7.').  -  (.'iirvcd  siis.sors        Km.  7().— Stiai^lit  m  i*-. : 
witli  Krciicliiiscptic  joint.        with  French  ascpti.  \,<\r 

in  boiled  water,  to  remove  the  excess  of  carbolic  with  whicli  they 
are  saturated.  For  some  time  sponges  have  given  place  to  compressc- 
of  gau/c  or  sponge  tissue  sterilised  in  the  autoclave,  and  tampoii- 
of  absorbent  wool.  .Many  veterinary  surgeons  still  use  tow.  Tlii> 
is  unsuitable  unless  it  has  been  thoroughly  cleansed  and  steriliscil 
by  heat  or  by  immersion  in  a  boiling  antiseptic  solution.  When 
used  the  method  generally  adoj)ted  is  to  plunge  the  tow  .or  fiv. 
minutes  isit..  boiling  water  or  into  a  boiling  soda  solution. 

Silk  thread  is  sterilised  by  immersion  for  half  an  hour  in  boiling 
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wttt«r,  or  by  exposure  to  h  temj>erature  of  22o°  to  230°  F.  in  the 
atit(K-lave.  Immersion  for  a  (juarter  of  an  hour  in  strong  earholie 
solution  is  also  sufficient.  It  is  preserved  in  jjlass  holders  (see  Figs. 
H4— 87)  in  rt  per  cent,  carbolic  solution,  or  in  I  in  looo  sublimate 
s<ilution. 

Catgut    is  deprived  of  adherent   fat    by  immersion  in  ether,  and 
after  .Irj'ing  is  wound  on  bobbins.     These  can  l)e  sterilised  by  dry 
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Klu.s.  8(t,  «l.  -  Iji.ii   furccj.s,  with  French 
asiptic  jciiiil  f(ir  clfaiising  ami  .xfcrihsiiiir. 

heat,  and  preserved  in  a  strong 
sublimate  or  carbolic  .solution  in 
alcohol  or  in  boiled  olive  oil. 

Silkworm  gut  is  treated  with 
••fher.  l)oiled  for  half  an  liour  in 
water,  and  then  placed  in  tubes 
containing  2  per  H»(>(»  solution  of 
sublimate. 
Paraffined    thread    is    prepared    by    immersing    hemp    thread 

previously  saturated  with  ether  or  oil  of  turpentine,  in  melted  paraffin. 

\«  rctnove  any  stiffness  it  may  be  passed  tlnough  a  cloth  before 

"■-i'     This  thread   is  flexible,  nearly  impervious   to   organic  liquids. 

■"Kl  does  n„t   cut  out   rapidly.     It   is,  therefore,  especially  useful  for 

^iii HI.-,  intended  to  remain  long  in  positicm. 

<'l>ii>ese  twist,  cliromicized  gut.   tendon,   horse  hair,  silver  wire. 


•■'i':.  77.  Fill.  7«. 

Riti  iitiirs  with  metal  handle.s  for 
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uiul  dtlit'i'  Miittirc  iiiatcriitU  niuv  Im-  ohtitiiUMi  rciuly  for  iim<>  froiii  tlio 

iiiMtriinifiit  inikkt>rs. 

J)raiiiitge-tiibt'M     art'     pivft'nil)ly    inuilf    of     red    iul)lK'r.     Afti-r 

tlionui^li  wut*liiii^  in  coii- 
cfiitrutt'il  |)*>i'iiiaii^iiiiitti' 
lit'  |iiititHli  siihition  tlic\ 
arc  left  fur  twenty  niinnlc^ 
in  Imilinj;  wiitcr.  trans- 
ffi'i'fil  to  tulx's  containini: 
■2  per  hMMi  solution  of 
siiltliniate.  anil  finally 
stcriliscil  hy  exposiiiv  to 
a  t»'ni|u'ratur»'  of  120''  fiw 

half  an  liour.     'I'hey  are  sometimes   replaced    hy   hunilles  of  aseptic 

silk  or  catgut,  along  which  drainage  proceeds,  or  i)y  slips  of  gauze. 
'I'lie    Held    of    operation    and    surmuncling    parts     must     he     most 

carefully  cleansed.      In  all  animals  the  skin  is  covered  with  e.\tremely 

num(>rous  and  varied 
micro-organisms.  ainonL' 
which  staphyliH'iH'ci  aic 
])articularly  ahundant.  It 
always   im 


is.  therefii 
portant  to  disinfect  the 
parts.  If  the  skin  i- 
healthy.  the  hair  is  re- 
moved witli  scissors  or  a 
clipping  machine.  the 
parts  thoroughly  .s(ia|)eil. 
shaved,  scruhheil.  and 
washed  with  hoiled  water. 
.After  heing  dried  witli 
a  slciilised   compress,  tlic 
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parts  are  ru 
alcohol  or  ether  to  remo\i' 
fatty  materials  from  tl.f 
surface,  and  are  tinallv 
washed  with  iodine  dissolved  in  chloroform,  strong  carholic.  1  in  lonii 
stdilimate  solution,  or  douched  with  tincture  of  iodine.  If  the  skin  i- 
infected  or  the  seat  of  an  ulcer,  suppurating  wiuind.  or  tistula.  it  !> 
necessary,  the  day  hefore  operating,  or  even  some  days  in  advam  •■. 
to  curette  the  woinid.  afterwards  proceeding  as  just  indicated,  in 
ahihiminal   operations,   exposing   the    peritoneum,   special   care    mc-t 
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Ik'  Uketi  to  Hhave  and  diMinfect  a  large  Hurfate,  while  the  optTativo 
urea  Hhould  Ins  covered  with  towelw  recently  lM)iled  or  Moaked  in  un 
t'ffiHfive  disinfectant.  Convenient  irrigators  for  holding  the  above 
(lisinfectant  Holutionx  are  shown  in  Figs.  8»  and  JHl. 

These  two  principal  niethcwls.  however,  are  not  applical.le  to  all 
surfaces.  They  may  require  iniHlitication  in  certain  regions.  In  all 
mucous  niemhraiu's  it  is  lu'cessary  to  retnovc  the  uuicuh  from  the 
Hurfacc  l»y  freely  wiv^hiiig 
uitli  hoiled  water  in  order  to 
|M'rmit  antiseptic  .nolutions 
til  act  more  intimately. 

The  mouth  is  always  in- 
fected with  micro-organisms, 
ivnd  is  difficult  to  disinfect. 
Ill  large  animals  disinfection 
is  confined  to  washing  freely 
with  water  followed  by  2  to 
4  per  cent,  solution  of  boric 
iuid,  I  in  1(K»0  of  permangan- 
ate of  potash,  or  1  per  cent. 

(if  chloral  hydrate.  In  the  dog  decayed  teeth  sJiouid  be  removed, 
and,  if  necessary,  the  gums  swabbed  with  tincture  of  iodine  or 
solution  of  hydrogen  peroxide. 

To  promote  intestinal  antisepsis  previous  to  intra-(>eritoneHl 
operation,  the  bowel  should  be  emptied  by  a  purgative,  the  animal 
placed  on  »  reduced  diet,  while  antiseptic  sul)8tances  can  be 
administered  by  the 
mouth.  Saline  purga- 
tives ill  small  repeated 
(Jdscs  are  valuable  as 
a  preparation,  after 
which  naphthol.  or 
saliii  may  be  given 
in  the  proportions  of  five  to  fifteen  grains  for  small  animals,  and 
'im  iiiid  a  half  to  six  drachms  for  the  horse  anil  ox.  Rectal 
iiijtdiiiiis  of  n  solution  of  1  in  llKHt  permanganate  of  potash.  1  to 
■-'(Mill  sublimate,  or  4  per  cent,  boric  acid,  complete  the  preparation. 
Uiiiii,  during  operation,  the  bowel  is  divided,  the  ends  with- 
(liMwii  from  the  perit<meal  cavity  are  kept  do.sed  by  clamps  or  by 
jiK^sure  with  warm  sterili.sed  compies.ses,  care  being  taken  to  avoid 
<"!i!.>!>.'  the  peritoneum  by  material  escaping  fnini  tlie  JMcision  ;  the 
Ik'ucI  must  not  be  returned,  until  it  is  certain  that  the  wound  has 
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ni«1!«FE«TH>N    PHIOK   T«»  OPERATION. 


\wen  completely  clow"*!  ami  the  wroun  cowtH  «roun<l  the  suture 
tou»he«l  with  »  ntronn  <ar»M>lie  Hulution  in  order  t.,  prcMlme  a  nlight 
.ulhenive  intlamnifttion.  For  eijiht  to  ten  «la>H  after  o|HTaii.)n  only 
xniull  nuantitien  of  li(|ui»l  nouriHhnienl.  nu.h  an  milk  anil  lieef-teH 
for  Hinull  animalH  nn<l  hay-ten  for  othen.,  nhoulW  he  niven.  Ortlinnry 
fo<Nl  i«  then  unKlually  reHumetl. 

In   diHinfeetinn    the   rectum,    the  fiMxl   in  (limini»the.l   for   Hever»l 

(l«\H  in  iidvance.  untl  the 
same  nmteriaU  are  pre- 
Kcrilied  aw  for  intextinal 
aiitis^'pHix.  In  addition,  how 
ever,  the  rectum  nurnt  he 
freijuently  iiiinateil.  The 
anUH  is*  iliwinfected  in  pre 
iiwly  the  Han»e  way  a«  the 
li(.4lthy  Hkin. 

The  nanal  cavities  ciin 
l,c  rendered  aH«-ptic  by  NvuHhinj;  out  with  steriliwMl  lukewarm  water, 
and  afterwards  hy  injecting  a  1  in  r>(MHi  solution  of  sul.limute  or 
a    I    in    KMMI  solution  of  permanganate  of  potash. 

The  eye  demands  special   precautions.     It   can   he   hathed   with 
normal  saline  solution,  4  per  cent,  horic  solution,  or  the  followinn 
solution  of  hiniodide  of  mercury  recommended  for  man  hy  I'anas  : 
Binio<li<le  of  mercury     .  •      S  to  10  centigrammes. 

.Absolute  alcohol  20  Kramnu-s. 

Moiled  HItercd  water     .  10(M»  grammes. 


Kid.   Ktl.  — Slfrili»p<1   xilk   in   portiiliU-  nvaWi\ 

tllln'». 
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Suhlimate  must  also  he  greatly  diluted  (I  in  .".0(M>).  .  hp  instru- 
ments nujst  he  perfectly  .sterilised,  especially  if  the  ^jlohe  of  the  c\c 
is   to   he   opened. 

Disinfection  of  the  external  auditory  meatus  is  carried  out  wi  h 
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weak  antiHeptif  Hohitiorm.     Tin-  liniiiK  in  clfiiiimtl   with   wnriii  water 

i\m\  noap.  <lri«l.  uixl  irrinatnl  with  :i  to  4  |mt  «»'nf .  »M)ric  acid  Holutimi, 

I  in   »"<KI  |»«TnianK«nate  of  potash,  or   I   in  .VMMI  Huhhmatf  soUitioii 

If  <liw;  irK«'  \h  ahiindant.  the  um'  nf  hiNinnth.  Malnl.  or  iiNloforni  i^* 

iiiilicatw 

AiitiwpMiH  of  thf  vagina  in  uHiiallv  vnt>\.     Soap  sohitioii  in  u««'<l 

for  ilfan!»inj<   th«'   tniicoiiM   mi.nhranc.   which   in  afterwards   irrigated 

with  4  jMT  cent,    horic,    '2  per  cent,  protarnol.  or  I 

ill  •itMMi  Huhliinate  Holution.     ThetM*  irrigations  are 

re|H'aled    on    several    successive    days.     Instead    of 

syringes,  irrigators  consisting    of    a    glass  reservoir 

ami  an  india-ndilier  tulw  can  he  usi-d.     It  is  ditH- 

nilt.    however,   to    disinfect   the    vagina    when    the 

mucous    niendtraiie    is    the    seat    of    polvpi.    ulcer- 
ating tiiinonrs.  or  when  it  has  heen   infecte<l  during 

removal   of  a  putrid  ftetus. 

The  uterus,  after  preliminary  ililafation  of  the 
cervix,  can  Ik'  disinfected  in  the  same  way  as  tin- 
vagina,  n  long  in<lia-ruhlier  tuhe  U'ing  employe*:. 

B«'yond  passing  the  catheter,  o|M'rations  on  the 
hladder  are  seldom  reipiired.  Before  operating  for 
(■alculus  'n  horse  or  dog,  a  cours«'  of  urinary  dis- 
infectants should  lie  prescri»)ed  (salol,  In-nzoic  acid). 
Ill  this  case  preventive  treatment  is  of  the  greatest 
liinix.rtance.  I'ntil  now  the  dangers  of  catheterisa- 
Ition.    as     usually     practised,     have    not     received 

iitficicnt  attention.     Acute  cystitis  and  its  vari<iH« 

ninpii.ations  may  follow  the  intrcKluction  of  soiled 

■atlictcrs,  which    are    cleansed    with    ditticulty  and     Ki...  mh,     DraimiKc 
liiic    iiioic    or    less    septic.     Catheters    and    bougies     '"'""  '»  ""l>l''">ati- 
Pin'iiid    lie    disinfected    hy  prolonged    immersion  in 
Pticiiijr  antiseptic  .solution     and    afterwards    enclosed   in    gauze  and 
p'jit  in  a  sjiecial  case. 

Ill    operations   on    the   foot,    local    antisepsis    is   ensured    hy    the 

Unuinj.  method: -Tile  sh.K-  is  removed,  the  plantar  surface  of 
Jt"'  li-"if  thinned,  the  hair  dipped  away  fr.mi  the  limh  up  to 
111''  knee,  the  hoof  thoroughly  biu.v*hed  with  hot  water  and  soap, 
Pr.civ  washed  with  an  antiseptic  solution,  in  which  it  should  l)e 
liiiiii.rsed  for  a  quarter  of  an  hour  to  twenty  minutes,  tiien  enveloped 
"inpres.sps  saturated  with  an  antiseptic,  and  fixe.l  in  position 
p.\  ii'.ans  of  luMulages.  Linseed  poultices  prepared  with  a  strong 
Pi-ini,.,  tant  solution  certainly  soften  the  horn,  and  may  h.   useful, 
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Ini*  from  the  point  of  view  of  antrsepHis  the  superiority  of  compresses 
cannot  i)e  jjainhaid. 

In  all  operations  to  obtain  primary  union,  the  wound  must  he 
scrupulously  guarded  against  infection.  All  bleeding  must  be  stopped, 
and  the  tissues  brought  exactly  into  apposition.  A  thin  layer  of 
blood  in  an  aseptic  condition  betwci-n  the  lips  nt 
the  wound  does  not  prevent  ])ritnary  union  ;  the 
tissues  tolerate  it,  and  it  is  even  serviceable  in 
the  process  of  repair  :  but  large  clots  are  harmful 
and  present  a  very  favo  srablc  soil  for  the  growth 
of  pathogenic  microbes.  The  bleeding  surfaces  art- 
dried  as  far  as  possible,  covered  with  antiseptic 
vaseline  |va.Heline  .">(),  po»ilered  boric  aciil  r>,  itnlo- 
forin  I  ],  closely  approximated  throughout  theii 
extent,  i.e.  both  superficially  and  deeply,  and 
every  etfort  mad;-  to  .-secure  contact.  When  coaptii- 
tion  is  not  perfect  in  the  depth  of  the  wound,  m 
si)ace  is  left  for  the  accumulation  of  blood  and 
serosity,  in  which  any  retained  germs  nuUtiply 
rapidly.  Where  the  wountl  implicates  severiil 
different  layers,  it  may  be  necessary,  in  order  to 
keep  these  cU)sely  in  a])])osition,  to  pass  a  number 
of  deep  sutures  of  catgut  or  silk  fixed  at  their 
extremities  to  little  rolls  of  gauze  [deep  or  anti- 
tension  sutures],  in  addition  to  inserting  suj)erficiiil 
t  sutures    of    silk    or    silk-worm    gi-t.      Lastly,    the 

siuface  is  washed  witli  sublimate  soluti(m,  dric.l 
with  tampons  of  absorbent  wool,  and  covered  with 
a  him  of  iodofoi-n  collinlion,  or  witli  a  ilressing  ot 
surgical  wool. 
When  it  is  impossible  to  bring  the  surfaces  nt 
the  wound  perfectly  together,  or  when  there  ha- 
been  much  loss  of  substance,  provision  nuist  he 
made  to  prevent  the  accumulation  of  discharges  liy 
inserting  one  or  more  rubber  drainage-tubes,  a 
strand  of  plaitfd  catgut  ligatures,  or  a  strip  ol 
drainage-tubes  are  generally  employed.  V<-\ 
reach  the  depth  of  the  wound,  and  as  they  te-.id  !■■ 
spring  trnf.  they  sboulil  be  lixed  to  the  lips  of  the  wound  I'V 
a  silk  or  other  suture.  Their  presence  allows  antiseptic  injection- 
to  be  made  into  the  bottom  of  the  wound  without  touch  iij; 
the    sutures.     When    the    wound    is    rcdres.sed    the    tuiie    niu.il    i" 
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removed,  disinfected,  shortenetl  if  neces-sary,  and  replaced.  lt« 
outlet  should  be  level  with  the  wound  edges  and  not  compressed  in 
imy  way. 

The  seat  of  operation  is  protected  by  a  "dressing"  formed  of 
layers  of  surgical  wadding  or  tow.  suitably  arranged  and  fixed  in 
position  by  bandages  {Mee  "  Bandaging  and  Dressing  ").  Dressings 
applied  to  the  upper  regions  of  a  limb  should  either  be  com- 
paratively loose  or  should  extend  to  all  the  parts  below,  in  order 
to  avoid  interference  with  circulation  and  such  consequences  as 
spelling  and  sloughing. 

The  first    dressing    is    exceedingly    iinportant.      Very    often    it 
determines    the    entire    after- 
course  of  the  wound.     It  can 
he  left  in  place  for  a  varying 
time.     Tf  the  patieni's  general 
condition  is  good,  and  the  fever 
is  slight,  and    if    the    dressing 
remains   drj-.    it    jieed    not    l)e 
renewed  for   twelve   to   fifteen 
(lays  in  wint«r,  and  from  eight 
to    ten   days   in    summer.     If, 
(luring  ren.oval ,  the  deep  layers 
of  wadding  adhere  to  the  skin, 
they  should  be  moistened  and 
softened    with    a    warm    anti- 
septic solution,  or   in  the  ca.sc 
of    the    foot    by    placing    the 
cxfreniity    in    a    bucket    con- 
taining the  liquid.      The  skin 
should    be    carefully    cleansed 
uitli  tampons  of  (-otton  wool. 
Where    primary   union    1ms 
occunvd    the    wound    is   found    cicatrised    on    removal    ..f    the    lirst 
ii'ssiiiK  ;    if,    however,    it    is   only   i)rogrcssing   favourably,    nothing 
iii'.ic    is    nccihd    than    the    apj)lication    of    a   fresh  dressing,     the 

i  same    j.rccautions    being    observed    as   on    tlie    tirst    occasion.  '  Care 
'mist    l,e   taken    to    avoid    disturbing    the    wound    or    moving    the 

I  l)|"^  :    drauiage-tubes  can    be  replaced  after  disinfection,   fresh  ones 
-t    -iinilar   calibre    but    of    shorter    length    can    be    substituted,    or 

I'liiina^'c-tubes   may  altogether   be  discontinued.     When   the   wound 

i>  suppurating  the  sutures  must  be  cut,  the  <lrainhgc-tubes  removed, 

■^  '  '-h'-  whole  tiivily  freely  washed  out,  avoiding  injury  to  granu- 
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lating  wiirfftceH.  A  now  dressing,  with  or  without  drainiig*',  ni»v 
h«'  applied,  or  the  wound  may  l)e  left  open  and  treated  with  anti- 
septie  liijuiils  or  powcU-rs.  The  latter  ahsori,  wound  dischargew. 
cheek  the  growth  of  germs  on  the  surfatie,  and  diminish  the  ahsorptioii 
of  toxic  pnnlucts. 

The  above  are  the  measures  requiretl  absolutely  to  prevent 
infection  of  operative  wounds.  Miiuitiic  and  superfluous  details  have 
been  omitted. 

The  Veterinary  Sdiools  of  Kurope  contain  operating  theatn>8 
provided  with  installations  and  appliances  for  facilitating  the  practice 
of  aseptic  and  antiseptic  surgery.  But  it  is  not  indispensable 
rigorously  to  follow  in  every  case  the  technique,  which  has  been 
indicate.!,  to  obtain  giMul  results.  Without  a  large  array  of  instru- 
ments, vesstjis,  antiseptics,  and  tlressing  materials,  asepsis  in  many 
operations  can  be  nearly  a.ssnred.  Pegive,  who  performed  a  series 
of  one  huntlred  i  istrations  of  cryptorchi'K  without  a  single  casualty, 
certainlv  di<l  not  conform  in  every  respect  to  the  rules  of  asepsis. 
Moreover  many  operations  nuist  be  performed  on  the  spot,  and  with 
the  means  at  hand,  if  the  patient  is  to  be  saved. 

The  treatment  of  incised,  lacerated,  punctured,  and  other  acci- 
dental wounds  is  very  similar  to  that  required  for  operation  wounds 
Some  wounds,  particularly  those  of  the  upper  parts  of  the  limbs 
where  ban(higes  cainiot  be  secured  in  position,  may  be  treated  by 
the  open  method  and  frequently  dressed  with  antiseptic  lotions  or 
powders,  .\rterial  bleeding  usually  demands  immediate  attention,  and 
it  should  be  arrcsteil  without  <lelay.  In  some  penetrating  wcmntls 
the  injured  artery  may  be  difticult  to  hnd.  and  in  that  event  the 
wtnmd  may  be  stuffed  with  a  styptic  tampon  of  gauze  or  cottmi 
wool  and  sutured.  To  remove  foreign  bcnlies  and  infective  materials, 
ami  to  promote  early  healing,  accidental  wounds  nnis:  be  thoroughly 
cleansed  anil  disinfected.  Where  infection  is  feared  or  in  doulit 
the  wound  should  be  swabbed  or  scrubbed  and  afterwards  flushcil 
with  a  warm  solution  of  hydrogen  peroxide.  <,r  tincture  of  iodine 
IWore  closing  the  wound  the  necessity  of  providing  drainage  should 
!)»■  consi<lcrcd,  .Many  accidental  wounil.-t  are  so  situated  as  to  IrMin 
naturaliv.  provided  a  small  opening  is  left  at  the  most  (le|)endiiit 
point.  Kfticieni  drainage  is  most  important  in  the  treatment  >it 
punctured  wounds,  which  frcijuently  are  infected  by  the  wounding 
instrument.  In  many  cases  a  counter-opening  will  be  found  li' 
furnish  the  best  outlet  ."or  tlischarge  ;  or  the  puncture  may  lit 
enlarged,  its  track  carefully  disinfected,  a  drain  inserted,  and  ihc 
wlioie  wouml  covered  with  an  absorbent  dressing.     In  all  accidtir-: 
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wounds  movement  of  the  injureil  part  shoulcl  U-  preventeil  hm  far 
iw  po««ible  by  uplinti*  and  ^uppjirtini^  bandagex.  and,  in  horseji,  by 
•ilinging. 

In  routine  practire,  preference  nhoulfl  U-  given  to  -mi  h  metho<l;< 
of  treatment  as  are  simple.  etTertive.  and  relatively  (heap,  but 
t'.xpenae  shoul<i  i>e  regarded  a.-»  of  secontlary  importance  when  flealing 
with  penetrating  wound.-  of  the  thorax.  aUiotnen.  joint.-',  tendon 
sheath.-',  and  with  injuries  to  te.idoa-*.  ligament.-*,  and  hone«.  It 
then  hecomeji  the  duty  of  the  practiti<mer  to  prevent,  by  every  mean.-* 
in  his  power,  the  grave  infectious  complication.-*  which  frequenflv 
result  from  .such  wound.^  The  unfavourable  cr)nditions  under  which 
lit-  habitually  work.s.  render  primary  union  of  wound,^  in  the  greater 
number  of  ca«e«  uncertain.  But.  when  unable  to  satisfv  all  the 
demands  of  the  anti.sept'  •  -ystem.  he  s[i,,iild  at  least  observe  its 
limad  principles 

V.     DIVISION    OF    TISSUES. 

Cutting     and     Puncturing     Instruments.       The     hrst      nieth-i    of 
I'lividing  soft  ti.ssuew  is  by  means  of  .uttinii  in.struments    a.s  knives 

nr  «,-i»sors. 

Knives  are  of  var\inji  form  an<l  -ize  :    th^.-*-  in  which  the  blaile 

iWid   iiandle    are    immovable   are    termed   valpeN  ;     those    in    which 

I  the  blade  is  protected  with  scales  and  turns  on  a  hince.  bistouries. 

Knives,   as^ain.   may   be  divided   info  -hrtrp-poirife<!   .iml  guarded 

■r    pmie-pomte'l  .     either    of    these    may    \>*-    straight.    >  orive.x.    or 

i'llra\C. 

>,  i..-urs  are  either  sharp  or  round-poinff-d.  and  flat  or  <  urvcd 
[in  the  blades  («^>r  Figs.   74.  To  and  T»i). 

Ill  niakinz  primarj-  incisions  a  knife  with  a  i-onvex  ■  urtuiir  edge 
ji-  uMLiiiy  employe*!,  and  is  craspe-i  after  the  manner  -t  a  taf.ie  l^rnfe 
j(Ki^-  !<!,.  In  making  I'tm  innsiLns  the  kri't'e  i,-  held  like  a  violin 
JIm,.i  Figs  <.r2.  ItS).  For  tine--  disseitjon  f,  ,.  ;i,,,f,.  |^  employed  after 
jth-  ni.iniier  of  a  pen  iFik'.  '-Ui. 

1::  divi'lirii:  tissue-  from  within  outward-  the  kiiifV  !-  gra.-pe.l 
li':  -:!iular  wa_\.  but  the  ciittiiik'  e<lge  I.-  now  (lirecte*!  npw.irds  'Fitr-. 
I"  '"■  iiid  itT).  Inci.-ions  are  made  by  ,i  light,  drawing  movement 
|<  •  •>.•  uh ole  hand,  usually  from  left  to  right,  seiij.jni  in  the  oppo-ue 
•■■  •i.-ti. 

1  ii-  parts  to  Ite  divi<led  should  be  rendereiJ  ten.e  by  placing  the 

'   li  of  the  left  hand  oti  one  side  ami  th-  inde.x  finger  on  the  other 

■  :;r    .;;:•■     ;*    in.Viji'.'n.    aii'l  cQtpiOying   geHtie    trcti.tloo    'tig.    9^1. 
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When  important  vpsHels  lie  immediately  beneath  the  point  of  incision 
it  iH  sometimes  convenient  to  raise  the  skin  in  a  fold  (Fig.  100). 
When  considerable  force  is  required  in  making  an  incision  the  thumli 


Fia.  95. 


Fig.  96. 


inity  be  firmly  applied  to  the  skin.  an<l  the  knife  guided  by  the  other 
fingers  (Fig.  105)  :   this  jirevents  deviation  from  the  atraigh*  line. 

In  dividing  very  hard  tissu- s, 
like  horn  and  cartilage,  the  knitV 
is  grasped  with  the  whole  hanil 
(Fig.  10ft). 

lncision.s  ahoiild  be  made  riipiiilv 

ivnd,     if     possible,     of    the     predt- 

p„.    .,7  termined     length    at     one     stroke. 

Too  short   an   incision   impedes  tlie 

deeper  stages  of  the  dis.scction.  and  is  no  advantage,  for  the  linem 

eicatri.v   which   may   remain   is  of  even    less  importance   in   anini;il< 
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than  in  man.  Moreover,  the  irregularity  of  the  inciAion  produced 
hy  a  wries  of  outs  greatly  militateB  againat  rapid  healing. 

Scissors  are  held  as  shown  in  Fig.  107,  the  thumb  and  third  finger 
ill  the  rings,  the  index  linger  on  the  joint. 

In  dividing  soft  tissues  the  knife  is  either  guided  by  a  director 
or  by  the  finger  (Figs,  los  and  1(I9).     In  the  former  case  the  director, 


Fio.  09. 
Iij;htly  hvU>  between  the  thumb  and  index  tinger,  is  introduced  into 
Ian  alreadj  existing  opening  in  the  tissues,  a  convex  or  pointed  knife 
lis  slipped  into  the  channel  and  steadily  thrust  forward  with  a  lifting 
jinovcnient.  .s©,that  at  the  end  of  the  stroke  it  is  nearly  at  right  angles 
Ito  the  long  axis  of  the  director.  In  some  cases  it  may  be  necessary 
Itii  make  the  stroke  towards  the  operator  (Fig.   IKi). 


KV). 


Ulitrc  important  organs  might  be  endangered  the  operator  grasps 
'li  forceps  and  raises  a  portion  of  the  tissue  to  be  divided. 
'•  iKiphbouring    portion    being    similarly   raised    by  an    assistant. 

'   ilic  parts  divided    between   the   two  forceps.     The   forceps   a'c 

11  reapplied  and  th.'  dissection  so  continued. 
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For  holding  the  edges  of  wounds  apart  sharp  h<M>k«  or  retractor^, 
are  employed  (Figs.  77  to  79). 

When  operating  in  certain  eases  other  niethmls  of  dividing  tissues 
are  sometimes  resorte«l  to,  such  as  tearing,  blunt  dissecticm.  linear 
crushing  by  the  ^craseur,  the  use  of  the  elastic  ligature,  and  the 

cauterj'. 

Tearing  is  chiefly  ustul  in  removing  sharply  defined  tumours 
which  are  only  slightly  adherent  to  neighbouring  tissues.  The  cki-i 
having  been  incised  the  growth  is  isolated  by  pushing  aside  or  tearinir 
through  the  surroundiiiL'  tissues  with  the  fingers,  or  by  »  cimibinatioii 
of  these  methods.  Although  valuable  on  account  of  not  emlangerinn 
important  vessels  or  nerve  trunks,  this  method  gives  very  acute 
pain  where  the  parts  are  richly  supplied  with  nerves,  and  is  inapplii 
able  to  .such  nesv  growths  us  spread  by  thf  lymphatics,  inasmucl*  a> 
e-c»l'-pation  is  incomplete  antl  secondary  tumours  soon  grow. 

When  larger  tracts  of  tissue  are  iti  (piesticm  the  fingers  of  botii 
hands  may  be  employed.  Although  wounds  so  made  are  really 
torn  wounds,  they  bleed  relatively  little,  and  often  heal  very  rapidly. 


Kkj.    K'l.     Dimtor. 

For  blunt  dissecticm  the  end  of  a  director  or  a  small  spatula  mav 
be  used.  The  movement  is  of  a  stabbing  or  thrusting  character, 
the  point  tearing  through  the  connective  tissue  and  isolating  the 
i)art  without  danger  of  ha>morrhage.  This  method  is  excellent  when 
operating  in  dangerous  regions.  It  is  particularly  useful  for  isolatiiij: 
vessels,  as  in  ligaturing  the  jugular  vein  or  carotid  artery.  Thi' 
wounds  produced  by  blunt  dissection  heal  almost  as  quickly  as  those 
made  with  the  knife. 

The  Ecraseur.  The  ecraseur  (Figs.  lo2  to  Iti4).  is  stili  nui.li 
employed  ill  veterinary  practice.  It  crushes  soft  tis.sues,  though  ti. 
s(mie  e.xtent  it  also  acts  like  a  saw.  Mucous  membranes,  connective 
and  tibn)us  tissues,  muscles,  vessels,  neoplasms,  arc  all  cut  with.'iil 
ha'morrhagc  if  the  instrument  is  worked  sutTiciently  slowly.  Its 
action  is  especially  reiriarkabic  in  vessels  :  the  middle  and  interna! 
coats  rupture  and  retract  whilst  the  external  coat  is  stretched  aiu! 
twisted  in  such  a  way  as  to  effect  almost  complete  closure.  V:<n,. 
^^.|,j,.|,  JH  verv  severe  as  compression  begins,  diminishes  with  iiiii- 
meiicing   section.     As   a   rule   the   surface   of   section   cica.  ises   !.s> 
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Fio.  103. — ('hii8.«aignac's  ecraseur 
(lismounfptl,  showing 
rack. 
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niviniNo  TWstTiss  with  the  bcraseub. 


rapidly  than  that  made  by  the  knife,  owing  to  superficial  cell  ne<-ro8ih 
The  eoraaeur  cansislH  of  an  articulate<l  steel  chain,  the  loop  of 
which  is  passeil  around  the  part  to  be  divided  and  drawn  tight  until 
the  tissue  is  finally  cnishe*!  through,  (^hassaignac's  ecraseur  (Figs 
102  and  W\)  act**  by  means  of  the  two  rwls  H  «',  which  arc 
provi<led  with  teeth  controlled  by  the  two  spring  pawls  «  B.  By 
slightly  dei.ressing  the  handle  (/  G  on  either  side,  one  of  these  rods 
is  drawn  forward  a  tooth  aiul  immediately  secured  by  its  corn- 
sponding  pawl,  when  it  becomes  the  H.xed  point  through  the  medium 
of  which  the  opposite  rod  is  drawn  «l(.wnwards.  The  lower  ends 
of  the  two  rods  thus  act  alternately  as  Hxed  points  on  which  the 
hamlle  «  O  swings.  Kefercncc  to  the  ligures  will  show  that  move- 
ment of  this  handle  in  the  method  described  will  cause  the  ro<ls 
gradually  to  descend,  drawing  the  loop  of  the  ecraseur  A'  withni 
the  tul)e  (7.  and  slowlv  divi.ling  any  tissue  enclosed  within  the  loop 
A'.     In  later  ecraseurs,  such  as  Fig.   1('4  the  movement  is  effe<-te(l 
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Kiii.  104.  -  Profes.sor  Dewar's  ecraseur. 

bv  a  screw.  At  Professor  Dewar's  re(piest  Messrs.  Arnold  have 
producol  an  ecraseur  with  a  particularly  neat  and  effective  cateli 
by  means  of  v  Inch  the  screw  can  be  thrown  into  and  out  of  actinii 
very  readily.  When  the  catch  is  in  the  position  marked  "free' 
the' "slack"  of  the  chain  can  be  taken  uj)  so  that  the  instrument 
is  ready  to  commcuce  cutting  as  socm  as  put  in  oj)eration.  Hv 
sli|>ping  back  the  catch  the  chain  bec;)mcs  locked  to  the  screw,  ami 
the  apparatus  is  ready  for  use.  The  screw  movement  is  ccrtaiiilv 
preferable  to  the  rark  originally  fitted  in  the  Chassaignac  instrument 
'('his  instrument  is  now  made  long  enough  for  the  castration  of  man- 
and  cows,  an<l  as  tiie  chain  is  bevelle<l  on  one  edge  it  crushe- 
through  instead  of  cutting  the  tissues,  thus  avoiding  a  frequent  canst 
of  post-operative  ha-morrhag.-.  On  the  other  hand  i1  nuiy  be  revcr-ed 
if  very  til>rous  tissues  recpiire  to  be  divided. 

Small  iind  even  mcdiuni  sized  vessels  may  be  divided  in  this  v.iiy 
without  bleeding.     The  action  depends  to  some  extent  on  the  rapiility 
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with  which  the  jiroceMH  in  rarried  out.  The  wiower  the  movement 
the  \em  the  bleeding.  For  thiH  reason  very  vaHcular  tit)Hut;s  Hhould 
he  very  slowly  divided,  and  pauHes  Hhould  oecasionally   Ik*   made  : 


'''■"•    '"•"'■  Via.   KMi. 

I.etwee:i  each  complete  movement  of  tlie  handles,  or  eaeh  rotation 
(,f  the  screw,   liflecn    to   thirty    seconds    may   he  allowed   to  elapse. 


Fi<i.  107. 


Fic.    1(18. 


jS|ic<ially  thick  tissues  may  he  divide<l  in  two  portions,  the  centre 
h.'in>:  j)erforated.   and   the  chain   applied   alternatelv   to  either  side. 


'— Jw;"  —'•^ 
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Lieatures.     Soft  tissues    »»iay  be  divided  by  pawing  around   thrni 
fci  linn  lightly-stretched  cord.     Linear  necrosis  continues  at  the  point 
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Kt.ASTtC   I.lOATrRKS. 


of  ligation  until  th..  .-onl  \^vnm..  shuk.  hut  .nannuKh  as  nmny 
materials  like  rei.ule.r  sinew  ..r  metallic  ligatures  are  compara  -vel.v 
inela-tie.  the  ligature  n.ay  after  a  tin.e  re.,uire  t..  I.e  reappl.e,!.  an.l 
ZZm.....  .annct  U-  .leait   with  by  a  single  ligature,  hut   requ.re 

''^'TheElMtlc  LUtture  is  exeee<lingly  usef.il.  H«-ing  applie.l  in  a 
tensely  stretehecl  eon.liti.m  it  -  follows  u,.  "  the  parts  as  .hey  y.el.l. 
V„l..anise.l  ruhher  .onl  ..r  tul.i..g.  of  a  ,hi..kness  proportH.nate  to 
the  mass  t..  he  .liviile.1.  is  use.l.  An  assistant  holds  one  en.l  of  th. 
cord  while  the  oj^-rator  grasps  an.l   s.r.-,..hes  the  oth.-r    passn.g   -t 

thr.-e  or  four  tin,.-s  aroun.l  the  pe.lie f  the  growth       Ihe  tw..  en.l. 

are  heUl  in  a  .rosse.l  position  l.y  an  assist.n.t.  wh.-n  th.-y  .an  he  t.e.l 
toaether  with  an  ..nlinary   thread. 

\fter  heing  hrndv  tie.l  the  e.Hls  are  r.-l.-as,-.!.  an.l  as  they  unn  e- 
.liately  return  t..  th'eir  previ.n.s  volun.,.  th.-y  -,  gr.-atly  ex.r.-d  tlw 


Km.   111.      i)iatfnim  sliowiiic  .■liixtif 


Fii:.     Il'i.  Diacnvm    to  ulinw 

.•Xtcllt   to    wtlicll    colltllirlioll 

procct'ds. 


area  ..f  the  kn..t  as  to  ren.ler  iinpossihl.-  any  .han.e  of  retraction. 
Fig  HI  shows  a  ligtUure  appli.xl  t..  a  ro.l.  an.l  Fig.  112.  the  sa.n.. 
liaature  remove.l.  t..  e.xhihit  the  .legree  to  which  it  H.mlly  eontra.t- 
Soli.l    ruhher    .'onls    are    Letter    that,    nd.l.er  tubes,   whi.h   an-  apt 

to  break  when  tied  ,     ,      i       i 

In  rem..ving  tunu.urs  with  well-.leHne.l  pe.l.eles  the  elastic  Imn.l 
is  easily  applie.l.  hut  when  the  tum..ur  is  im.re  or  !..ss  sessile  it   ,s 
necessary  to  transfix  it  with  o.ie  ..r  two  l..ng  nee.lles  cn.sse.l  at  righ 
angles  to  preyeiit  the  ligatur..  slipping  ..tf. 

The  surfaces  left  by  the  elastic  ligature  grantilate  r.-adily.  1  lu> 
meth.).l  is  especially  useful  in  ligaturing  yery  yas.-ular  tissues  be.ai.M. 
vessels  are  securely  close.l  before  .livision  ..curs. 

(,a„„v  rec.,minen.ie.l  the  elastic  ligatu.e  for  ,l..cking.  Ihe  tn.M 
painful  part  of  this  ..peration  is  tiot  the  .liyisi.m  ..f  the  tissues,  bu, 
ther<'auteri.Hati.,n.  an.l  in  .-ertain  high-bre.l  animals  the  apphcat.  n 
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(.f  the  iron  oaumw  violent  Htruggling.  Cauti'rmatioii  tafi  Iw  diHiwriM*-!! 
with  by  applying  hefort-  motion  an  elaMtic  Imntlage  to  the  tail  juMt 
uhove  the  point  of  diviHion.  It  has  he^n  suggeHted  that  the  hundage 
!*himld  be  left  in  poniticm  for  a  week,  but  thiH  would  be  dangerous, 
aiiil  it  is  Hutticient  to  leave  it  twelve  to  twenty-four  hours. 

The    Galvuiio    ind    Therino-«auterl«s.      In    the    galvanic   cautery 
ii  loop  of  platinum  wire  is  paHsed  around  the  tiHMue  to  be  divided, 
iiiui  lifter  being  raised  to  a  briglit   red    heat   by  the    passage   (»f   an 
electric  current,  is  grudualiy  drawn  tight.     On  account  of  its  com- 
plexity  and  expens«'.  however,    this  instrument    is  very  seldom   used 
ill  veterinar.v  surgery,  especially  as  Paiiuelin's  tbernio-cuutery  (Figs, 
lis.  114)  n>n(iers  almost  ccjually  good  service  and  is  much  cheaper. 
The  tliermo-cautery   consists  of  a   hollow    platinum   terminal   which 
iiiiiy  be  of  varying  shape.     After  being  lu..tcd  in  a  spirit  flame  it  is 
kept  at  a  bright  red  h«'at  by  injecting  a  nii.vtuie  of  ether  or  benzine 
vapour  and  air  into  the  head.     Ti,ssiies  divi.b'd  by  this  instrument 
jiileed   very   little,   fhougii   the  scab  produced    by   the  cautery   must 
jliave  H  certain  thickness,  to  attain  which  the  division  must  be  made 
jdeliberately.     The    wounds    produced    heal    comparatively    slowly. 
j(F()r  other  cauteries,  see  pp.  lA.^ Kin). 

Puncture.     A  puncture  is  an  incision  of  consiilerable    depth    but 

"f   (oniparatively    small    diameter.     Puncture    to    permit    fluids    or 

■gases  to  escape  from  cavities,  like  the  thorax,  abdomen,  or  liowel. 

lis  termed  paracentesis.     To  prevent  the  entrance  of  air  into  deeper 

Vated  tissues  or  into  the  cavity  to  be  opened,  the  skin  is  often  drawn 

«  niie  wide   before   "peratiim.   so   that   returning  afterwards   to  its 

[(irdiiiary  position  it  ch    cs  the  deeper  opening.     Subcutaneous  puncture 

may  also  be  practised  by  first  introducing  the  perforating  instrument 

hdii/.i.ntally  a  short  .listance  under  the  skin,  and,  after  altering  its 

|lii(cii..n.  making  the  desired   puncture;    the  walls  of  the  opening 

Ininuiliately  collapse  ( n  the  removal  of  the  instrument. 

.\ii  ordinary  pointed  knife,  bistoury,  scalpel  or  lancet  may  be 
JJ-'cl  tor  puncturing.  T'he  knife  is  held  like  a  pen.  the  thumb  on 
m-.  I  lie  index  and  middle  finger  on  the  otlier  side,  the  little  tinger 
btiiii;  u.scd  as  a  support.  TTie  point  is  caused  to  enter  vertically 
p  .Mending  the  previou.sly  bent  lingers.  In  withdrawing  the  instru- 
P.tni  the  opening  may.  if  necessary,  he  enlarged  (Figs.  12(t.  121). 
Ill  'i-nig  a  bistoury  or  lancet  the  handle  is  held  at  right  angles 
f'  '1,.  blade.  Many  persons  grasp  tlie  blade,  only  leaving  uncovered 
liithi  II  lit  to  penetrate  to  the  desiretl  depth  ;  but  this  method, 
|n\v,  ,r  ha-  the  disadvantage  that  in  case  of  a  mistake  in  regard  tu 
lilt  "     kness  of  the  tissues  to  be  divided  the  fingers  must  be  moved, 
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Km.    1 1.1.     I'miiii'lin"  rmili-ry  in  lim. 


Kici.    II.). 


Kl<^.    114.      I'iKiiii'lin'x  rHiiti'iy  in  iiiii'i 
Klu.    I  Hi.  Ki.i.    Ii: 
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nion..)VTr  the  ..|HT«t^.r  riiiiH  (.orwi<U<ri»hle  rink  nf  woiindinR  hiniMelf 
The  Murgecn  Hhuiiiil  ,,„HMeM-  Hufticient  .l.-li.H.v  of  l„u<h  to  know  when 
..piMmition  »eHH«.H,  that  is  when  the  eHvity  in  entereil.  Huj,,  ,.rtinfl 
the  Hintrument  with  the  tingerH  in  the  niethml  deHorilH..!  wnimn  in 
thin  reHjieet. 

Other  puncturing  instruments  ure  exploring  n^wlU  un<l  tr.Kurs. 

Tht  troear  .oimiMts  ..f  »  pointed  steel  r.Ml  provided  with  a   metal 

.hield  or  tube,  extt.tl.y  e..rrespon.ling  «ith  it   in  other  respeets  hut 

,»  trifle  shorter.     The  ro,|  „,hv  Im-  of  varying  length  an.l  thi.kness, 

-aight    or    eurved.    eylindrieal    or    ..val.     The    poii.t     is    usuully 

.mgular  ni  se..ti..n.     At    the   lower  end  of  the  ,  amnila.   where   it 

Hl.uts  on  the  handle,  are  two  holes  or  rings  to  permit  ..f  its  heing 

tixed  mto  p,^ition  1..V  titpes.     As  a  rule  the  »p,,er  en<l  of  the  ..annula 

.lis,.|.m..s  two  short  slits,  whi.h  p,.rn.it  the  parts  to  spring  slightly 


Flu.  122. 


Ki...  lii,). 
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ini.l  apply  thems..|ves  closely  to  a  trifling  circular  depression  fo.-med 
just  liehind  the  point  of  the  trocar.  This  .levice  causes  the  instru- 
iium  to  enter  much  more  easily,  as  the  union  of  the  tr.Kar  and  the 
'aiiii.ila  then  presents  no  projection.  The  hamlle  of  tiie  trcn-ar  is 
jrias,„.,l  in  the  hollow  of  the  hand,  the  fingers  and  thumh  steady 
ll'c  st,.,n,  ami  in  use  the  instrument  is  thrust  into  tlu-  cavity  to  he 
IKiut rated  with  a  single  rapid  movement.  The  cannula  is  then 
fixcl  -.vith  tlie  left  hand  and  the  stilette  or  trocar  removed  with  the 
n^'lil.  While  withdrawing  the  cannula  the  trinar  should  he  rein.serted. 
an<l  the  skin  in  the  neighbourhood  of  the  pm.cure  should  l)e  pressed 
''""II  with  the  thnml)  and  index  finger  of  the  left  hand  to  prevent 
It  1)1  ing  lifted. 

Division  of  Hard  Tissues.  The  horn  of  the  hoof  is  divided  with 
"  >|'  -lai  knife  grasped  with  the  whole  hand.  Fig.  Kiti.  Hemes  are 
'I'vMl.  d  with  drills,  chisels,  saws,  and  forceps.     The  hone  is  prepared 
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for  sawing  by  removing  the  periosteum  witli  a  perioHteotr.me  or  .» 
.Insel  <.r  gouge.  Figs.  |-2(i  7.  Files  and  rasps  «re  sonu-timcs  use.l 
to  remove  slmr,)  edges  „r  projecting  points  fi„m  sawn  surfaces.  In 
tins  comiectioii,  tlie  slmrp  spoon  oi-  curette.  Figs.  12H  i;u».  used  for 
scraping  diseased  hones  and  cartilages,  uniieaithy  granulations,  callous 
walls  of  snnises.  etc..  d.-serves  mention.  It  is  not  sufWciently  valued 
M.  veterinary  surgery.  Jt  consists,  as  the  name  indicates,  of  a  small 
.ste«.|  spnun  with  a  sharp  edge  attached  to  a  stem  or  Juvndle      The 


L 


■^   Kk;.    I'J:).     TriH.ir  f.ir    •  1       Kk^.    124.- Trocai    lor 
tJipiiiiiu  Dm-  .li.-.-t.  __     ia|ipiiiL'  hnwil. 


Km.  12.").     Tror.ir  f.ri 
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most  usefid  !ir-  the  smaller  liecau.se  they  can  readily  lie  pass«'(l  iiiio 
sijiuses.  in  ccitaiM  cases  into  hones,  and  into  any  hollow  space.  A 
si-lcction  nl  various  sizes  ougiit .  however,  to  he  Itept.  Curettes  iirc 
souiefimes  formed  with  hollow  liandles,  and  an  arrangement  i.v 
which  a  strea?u  of  ilisinfccting  Huid  can  he  cau.sed  to  flow  from  t  ic 
Initti.rn    of  the   spoon.    Fig.    l;Jo  ,     ijic   maierial    iooHcned    i.s   wa,sii  d 


DIVISION    OF    HARD    TISSrKS. 
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iiway    by    the    Htremn    of    fluid.       The    curette    is    firmly   grasjietl 

■uiil  used  with  ((msiderahie  |iiessure.     The  shiii|)  v<\fn>  .,f  the  sjtoon 

«|ui(kly  removes  necrotic  tissue  whilst  gliding  over  fiuner  healthy  jwrts 

without  seriously  jiffecting  them.     Purtieular  oare 

must  he  taken  to  remove  everything  of  ii  diseased 

nature.  Without  which    rii|)id    luNiling  need    w>< 

lie  exj)ecte<l. 

Thu  ehisel    and   gouge.    Figs.    12(i   and    I2" 

are   now    seldom    employi-d    for   dividing    hone. 

Iiecause   of   th"    danger   of   shatteruig    tiie   hone 

when  using  the  mallet  or  liammer.     They  have 

largely  been  replaced  by  bone  forceps.  Fig.    131, 

\vhi(h    are    made    with    blades   either    at    right 

angles  to  the  long  axis  of  the  forceps  or  parallel 

with  it.     Each  form  lias  special  uses. 

Saws  are  of  several  forms.     The  frame  saw 

(Kig.    i:i2)  consists  of    a  blade,  a  frame,  and  a 

handle.      'I'he    blade    is    made    somewhat     finer 

towards  the  back,  so  as  to  saw  freely  and  not 

become  fixed  in  the  furrow.      It    is    secure<l   at 

line  end  by  a  screw  for  regulating  the  tonsii.n. 

and  at  the  other    carries    a    small    rivet    which 

prevails    the    blade    slipping    through    the   slot     ¥iu.  12(!.     Fio.  127. 

into  which  it  is  introduced.     The  frame  is  either 

quadrangular    or    stnnicircular.     The    handle  was  formerlv  provided 

with    depre.ssions    to    tit    the    fingers.     As,    howevt^r,    this    rendered 

it    difficult  to  clean,  modem  saws  are   provided  with    plain  curved 

liaiidles. 


J 


Vu:     I'Jil,      Ciiictlc 


=^ 


JO 


ii.  .  128.    CiiroHi'. 


Kill.    i:!0.      l''lii>liinp  ('iiri'll( 


The  nature  of  chain  saws  is  almost  sutliciently  iiulicated  by  their 

iiinic.     They  consist   of  a  iiumlmr  of  articulated  links,  carrying  on 

"111'  side  saw  teetli  (Fig.    i:i:{).     On  account   of  their  cost,  however, 

4  iiir\  arc  not  much  used  in  vet«'rinary  surgery.     The  cntl  <>i  liie  chain 
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HONK    SAWS    AND    KORCKPS. 


is  i.a«st.,l  around  the  Ix.ije  hy  monns  „f  t)„.  ,„T.lle  and  fl.iva.l  slu.wn 
and  ,s  then  attaehe.l  t..  the  handle;    hy  .hawing  th..  chain  t<.  and 
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fro    the    hone    is    jrnid.ially    sawn    through.     A    trephine    (Fig     :{!-., 
.onsisis  nt   a   l,..llow    st.-el  .ylinder  iH-aring  teeth   on  its  free  hord.-i 


Flo.   132.--Krnmi'  wiw  f.ir   Ixiiio. 


A  central  terminal  steel  point  is  usually  a(hl...i  i„  steady  the  trephi.,.. 
n.    i.osition.    and    hy    rotating    the    handle    alterr.ately    f.wards    the 
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right  and  left  a  eireular  piece  of  hone  is  gradually  cut  through. 
Trephines  are  used  for  opeidng  the  facial  sinus«-s,  the  wall  of  tlie  h.  ,,f. 
and  the  cruiiia!  ri-if 
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VI    METHODS    OF    UNITING    WOUNDS. 

FiVK  methods  of  wouiul  healing  ar..    (cpniHed,  viz  :   (1)  i.n.ne.liate 
lunion  or  primarj-  adJie.sio,,  :    (2)  first  intention  or  plastic  adhesion  • 
1(3)  second  intention  or  granulation  ;    (4)  thir.l  intention  or  union  of 
Itwo  opposed  granulating  surfaces  ;   (5)  healing  un.ier  a  scah.     Healing 
Ihy  pnman^  adhesion  seldom  occurs  except  in  small  aseptic  operation 
JMounds.     Heahng   by   first    intention    or   l.y   adhesive   inflanunation 
loccurs  n.  aseptic  incised  wounds  in  „l„Vh  the  edges  have  heen  tnain- 
Itamed  u.  apposition  and  free  from  irritation.     Lacerate.l,  contused 
h.i.nctured  and  open   wounds  heal   l.y  second  intenti.m.   hut   owing 
Ito  mfection.  the  process  is  usually  a.companicl   l,v  pus  for-nation. 
Iln  healmg  under  a  s.-ah.  the  prote.tive  may  he  form'ed  of  dried  hlood 
lor  exudate,  or  furnished  by  antiseptic  adhesives  (colhulion,  tannoform. 
Iio,loform  and  tannin),  or  by  the  .arbonised  tiss,.es  as  in  using  the 
factual  cautery  after  am])utation  of  the  horse's  tail 

Healing  by  first  intention  with  the  for.nation'  of  a  mere  linear 
Hcatnx  IS  the  surgeon's  ideal,  but  can  only  be  attained  when  the 
jn.argms  of  the  wound  are  accurately  united  and  held  steadily  in 
position,  (iiven  these  conditions,  healing  by  plastic  adhesi,,;,  is 
^ssure<l  „,  an  aseptic  wound.  Apposition  is  best  effected  bv  sutures 
I....  by  drawnig  together  the  edges  of  the  wounds  bv  stit^Les'-  though 
l^onu-  wounds  may  be  united  by  the  use  of  adhesives  like  collodion. 
I^^nun,!  geatme  (either  alone  or  uith  the  .Mitiun  of  „xi.le  of  zinc) 
Is.u^kmg-plaster,  pitch  plaster,  or  strips  of  fabric  fastened  to  neigh- 
[bounng  parts  by  glue.  ^ 

The  wound  fs  .lisinfe.te.l.  the  hair  shavcl  fn.n.  the  neighbouring 

£';'■  ^"^'V'""'-  :""'/'-"^'-''  ^'^'i'^  -^  Pi'-ter  applied  at   rigM 
I  n,ics  to  the    ,.ng  ax.s  of  the   wound.     Once   these  Hrmlv  mihrn- 
Ith..  edges  ot   the  wound  are  pres.so,!  tirn,ly  together,   the  W  en<ls 
.       he  strips  of  plaster  carried   straight   acn.s  v.ith  son.e  tension. 
I.HHI  fastened  on  the  opposite  side.     Another  method  is  to  fiv  strips 
Ion  ether  side  alternately,   and    by   drawing   in   opposite   direct i.I.s 
|o..  opposing  pairs  ,„  bring  together  the  lips  ,.f  the  woun.l.     A  third 
|.m.  l,.,d  consists  in  fixing  a  somewhat    broad  strip  of  plaster  along 
!«-  I.  clge  of  the  wou.Kt  and  uniting  the  strips  bv  sewing.      Degivc 
^n^.s  n.bhcr  bands  t,.  .Iraw  together  the  strips  in  plue  of  sewing 
I        n  us:ng  coH  .dion  the  edges  of  the  wound  are  pres.sed  together 
i  .  h  the  fingers,  the  collodion  applicl  thickly,  an.l  the  wound  held 
|^M,„I  such    .me  as  the  .bessing  has  had  time  to  drv.     Strips  „f  linen 
I     .y  also   b.   .saturate.!    with   collodion,   and   applied    raj>id!v   a,r„ss 
111!.,  ciges  of  tlic  wound  whilst  the  lips  arc  pressed  together  " 
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1„  vcU-iiiKirv  praclire,  this  method  of  uniting  ^vouud8  can  only 
1,0  used  in  rare  instan.es,  ,)artly  hei-ause  of  the  prestmce  of  hair, 
partly  because  of  tlie  anin.al's  resistance  and  the  violent  contraction 
of  its  muscles,  especially  of  its  panniculus  muscle.  If  plaster  ,. 
applied,  even  in  l.road  strips,  ..ver  the  hair  it  soon  looses  its  h..l.  . 
and  th-^  wound  gapes  ..r  the  continuous  pull  t«ars  out  the  hair  with 
a  similar  result.     When  the  hair  is  shaved  and  the  strips  applu-l 

directly  to  the  skin,  they 
are  apt  to  become  detached 
hy  the  rapidly  growing  m-w 
hair  before  firm  union  of 
the  wound  surfaces  has  taken 
plact\ 

Bandages,   however,  can 
lie    employed    with    greater 
success.     In  many  positions, 
for  t^xample  in  the  extremi- 
ties, union   can   he   etfectcil 
hy   using    bamlages   without 
the  helj)  of  sutures  ;  but  the 
metluHl  is  never  thoroughly 
relial)le.    for    which    reasmi 
handages    are    best    utilisnl 
to  reinforce  or  assist  sutuns, 
to   neutralise   excessive  ten 
sioii    and  tearing  out  of  tin' 
threads,  or  to    check  niovr- 
mcnt.  and  thus    ensure    tln' 
most    favourable    conditinii- 
for  union. 

Formerly  little  attentii'ii 

was  given  to  the  proper  u>' 

of  sutures,  antl  it  was  thoutilii 

that      in     animals     wouml- 

sehlom    healed    by    (niiiian 

i„„.,„i.,„,  ,1,,.  n.aM.n  being  thai  opcraln.s  took  little  pains  to  en>„iv 

antisepsis,    an.l    coMsciuently    the    sutures    rapi.lly    tore    out      »>iilv 

fr,.sh  wounds  were  sutured,  and  old  wounds  were  always  "  freshen,  a 

hef:,:e  being  united.     It  is  true  that  fresh  wounds  pn-sent  the  .m.t 

favourable  conditions  for  healing  by   first    intention,   but    it   is  ah' 

p„.sihie   to   l.iing   toL'ether   mannlating   surfaces   ami   effect    heaMiic 

Furthermore,  bruisi-d  or  torn  wounds  were  not  sutured,  though  ,  v.ii 
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they  may  hoal  l.y  primary  .atention,  provicl...!  the  margins  are  not 
utely  crusht.d,  have  n„t  lost  their  vitalitv,  aiul  have  n.,t  been 

off  from  the  circulation.  TisKues  in  «hicli  the  circulation  has 
,,een  reduced  to  an  ahHolute  minimum  may  still  retain  their  vitality 
l.y  means  of  the  "plasmatic"  infiltration  until  circulation  of  hlood 
l.y  the  formation  of  new  blood-vessels  beconu's  possible,  and  small 
fragments  of  dead 
tissue  can   be   cast  off  ^' 

without    imperilling 
primary  union. 

Deep  wounds  are 
often  left  open  because 
of  the  danger  of  in- 
fection from  retained 
(lisfharges.  By  using 
(Iruiiiage-tubes,  how- 
ever, sonu-  of  these 
may  be  united  without 
l)a<l  conse(pieiu'es.  On 
tlx-  other  hand,  great 
tension,  especially  in  wounds  with  loss  of  substance,  contra-indicatt  s 
the  use  of  sutures,  which  would  ra(>idly  cut  out.  and  would 
therefore  only  be  a  drawback.  .Moreover,  tho.sc  portions  of  the  lips 
of  the  wounds  enclosed  within  the  threads  might  them.sclvcs  die. 
iiiereasing  flu-  loss  of  substance. 

Liccrated  wounds,  csjiecially  when  deep  or  vciy  irifgiiiar.  aic 
soiiiclinies  left  un- 
siitincd.  but  when 
iinisclcs  have  been  toin 
and  the  margins  of  the 
uoiiikI  are  not  puckered 
o  r  nee  rosed  sutures 
should  be  inserted.  In 
such  wounds  the  sutures 
may  not  remain  in  position  for  nuMV  than  a  few  days,  but  tiicy 
^ii\c  lo  promote  union   in  a  regular  manner. 

It  is  inadvisable  to  remove  irregular  fragments  from  the  edges  of 
^1  liiierated  wounvl,  because  although  the  pared  lips  may  nu.re  closely 
i|i|iro.\imate  to  a  straight  line,  sound  tissue  may  be  remove<l,  the 
»oiuid  is  enlarged,  and  the  tension  on  the  sutines  uuist  be  increased. 

Sutures  are  therefore  only  contra-indicated  when  nuvrked  tension 
!\i-fs.  or  wlicn   th.e   wound    suppurates  or  is  utfeiisivc.     Almost   all 
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wouiuIh  ill  (ininialw  an-  more  i)r  less  infeitod,  Imt   hy  tlit>  fn-i-  use  of 
tlisinfectants  such  infection  may  he  rechiced  to  a  niinimuin. 

For  suturing  wounds  needles  and  various  kinds  of  suture  material 
are  recjuired.  Needles  are  either  simple  or  provided  with  a  handle, 
and  may  be  straight  or  curved  ;  some  of  the  latter  again  being  curved 
throughout,  and  representing  the  segment  of  a  circle  or  ellipse,  others 
half  curved,  only  the  anterior  half  being  curved,  the  posterior  bein^' 
straight.     The  last  two  are  the  most  useful.     Some  needles  are  curved 

in  the  plane  of  their  great- 
est  thickness    in    order    to 
ensure      greater     stiffness. 
'I'hey    are,    however,     less 
easily  grasped  and  directed. 
In      modern     needles     the 
point     is      almost     always 
lancet-shaped    and    double 
cutting.      Xumentus    com- 
})licate(l  arrangements  have 
been   introduced    to    facili- 
tate   threading,    but    have 
not      met      with      general 
acceptance.       One    of    the 
most  practical   is  shown  iij 
Fig.     1:J!>.      Compound    or 
handle    needles    are    fixed 
in  a  handle  and  carry  tbf 
<'Ve  close  behind   the  point 
(Fig.     I  ;U).       They    ar. 
passed    through    the  edges 
of  the  tissue  until  the  eye 
is    exposed,    and    then 
threaded    and    withdrawn 
bringing    the    thread    with 
,        ,  them.     When   using    small 

or  sharply   .urve, edies.    working   in    the   depths   of  a  wound   <,r 

sutunng   (irn.    (issues,   a   n«H'dle~holder    (Figs.    i:Ui  to    1:{H)  is  alnms, 

indispensable.      In  case  of  n.-e.l  a  .Iressing-foneps  ..fticicntiv  re ,c^ 

the  special  needle-holder. 

The  chief  suture  materials  are  silk,  silkworm  gut.  and 
catgut,  none  of  which  impedes  healing.  Catgut  is  very  u.s«>ful  a^ 
It  becomes  abw.rbed  after  a  time.  an<l  therefore  the  stitches  recjuir. 
no  further  attention  ;    but  ^nnu-timer  this  occurs  vcr\-  rai.idly    will 


k 


INSERTINt;    SirTJTRKS. 


ion 


Ih.'  rpsult  of  r,.|«.asi„jr  still  disunited  portions  of  th.-  wound  and 
allowing  the  iipn  to  open.  To  overcome  this  diflfieulty,  chromicized 
.atgut.  which  only  softens  very  slowly,  is  employed,  but  silk  is  pre- 
ferable for  all  skin  wounds,  and  can  even  be  used  for  abdominal 
operations,  as  if  properly  sterilised  it  does  not  irritate  and  becomes 
rnrysted  or  disappears.  A  number  of  ditTerent  sizes  must  be  pro- 
vHled  of  each  of  these  materials.  Silkworm  gut  is  veiy  smooth 
.K.n-Hbsorbent.  an.l  non-irritant  :  it  is  largely  empioved  for  suturing 
skin  wounds  where  immediate  ,.ni<.n  is  of  -uch  importance  Soft 
...etallic  wire,  kangaroo  tendon,  and  prepared  horsehair  are  also 
use.  .  Jo  preserve  silk  and  catgut  in  an  aseptic  condition  the  special 
holders  shown  in  Figs.  84  and  85  are  very  ])ractical 

General  Directions  for  inserting  Sutures:    Before  inserting  sutures 
l.leeding    must   have   completely    ceased.     Capillary-    haemorrhage    is 
sometimes  stopped  by  the  sutures  themselves,  the  bleeding  surfaces 
l.c.ng  pressed  together  ;    but   any  large  vessels  should  be  ligatured 
or  twisted,    otherwise    the    object    of    suturing    will     be    defeated 
A!  foreign  bcKlies.  and  not  merely  those  of  a  macroscopic  character 
l.kc  fragmeiit.s  of  dirt  from  the  wounding  body,  or  of  ..rushed  tissues 
<l<.ts  of  blood,  etc..  but  also  organisms  which  would  set  up  inflani- 
mution   and  suppuration,  must  be  removed.     This  can  be  effected  bv 
shaving  the  hair  from  around  the  wound   and   carefullv  disinfecting 
tlu;     parts.        Vounds    are    in    the    most    favourable    Condition    for 
"".on  when  all  bleeding   has   ceased    and    the   surfaces   are  coveie.l 
«.tl.  a  thin  film  of  .-lear  serum.     Although  in  human  surgery  only 
^  cnhsci    that   1..   aseptic,  dressings  and  .sterilised  water  are'  use,! 
is  much  better  m  animals  to  use  some  disinfc-ctant.  because  in  their 
-.wounds  arc  much  oftencr  inf.vtc.l  from  the  bc-giiming,  and  have 
usually  been  inHictcd  a  consi.lcrabic  time  before  coming  under  th.. 
<ii''j;(Min  .s  notice. 

I'l"-  preceding  measuivs  having  been  .•arri,.,!  out.  the  lips  of  fl„. 
^^ouM,l  aic  approximat,..!,  an.!  a  .Lrisio,;  arrived  at  as  to  the  number 
ki.ui.  an.l   arrangement    of   th,.  sutures   to   be   used.     The   numb..r' 
•    .""rsc,  ,lep..nds  on  the  siz..  ..f  the  w..un.l.  an.l  the  kind  on  th.^ 
■i^su..  to   be   ui.,te.l -whether   it    be   skin,    bowel,    muscle,   cf.       h, 
i-nn,  s  o    ,  „.  ...xternal  .-ar  with  .livision  of  the  con..hal  .-artilasr..;  an.l 
"""-^  -f  fl...  eyeli.l  involving  the  tarsal  plate,  the  .iivide.l  .-artilagc 
'"  ■!    I..-   s,.p„ratcly   suture.l   and   not    indude.l    in   the   cutancus 
""-.     I  he  first  suture  is  best  inserte.l  where  the  parts  are  most 
"  '''";•     '".  '■'"'■>■  '""«  """•"'■•'  "  '^•■'•u'H  n.ay  first   be  phu'cd  at 
^   "-"^'t   long  int..rvals.  so  as  to  ensure  the  .,j.,,r„,i„,«<Hv  ■•„rr,-ct 
MV  Mi.on  ot  the  edge,  before  proceeding  to  final  closure.     " 
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SUTUBINO   WOUNDS. 


Suturos  must  bo  ho  inserted  as  to  bring  the  lips  of  the  wouikI 
into  do«e  contwt  at  all  point*,  and  it  is  better  to  err  on  the  side  ..f 
using  too  many  than  too  few.     In  mucous  membranes,  bowel.  et<. 
nu)re  sutures  are  necessary  than  in  the  case,  say.  of  skin.    Their 
distance  apart  ranges  between  three  sixteenths  and  thre«^  eighths 
of  an  inch.    The  points  of  entrance  and  exit  shouhl  be  at  equal 
distances  from  the  borders  of  the  wound,  and  in  tlie  case  of  the  skin 
not  less  than  three  eighths  of  an  iiuli.     The  old  rule,  however,  that 
the  needle  sliould  be  inserted  at  a  distance  from  the  edge  equal  to 
the  depth  of  the  wound,  so  that  the  surfaces  should  touch  throughout 
their  extent  and  no  open  space  remain   below   the  suture,  is  not 
always  to  be  followed  ;    one  is  sometimes  obliged  to  seek  primary 
union  of  tlie  skin,  leaving  union  of  the  depths  to  follow  by  graiui- 
lation.     A  drainage-tube  may  then  be  inserted  to  facilitate  discharj;.'. 
care  being  taken  to  select  the  most  dependent  point  for  its  exit 
but  considerable  doubt  has  been  thrown  on  the  efficacy  of  draina^.- 
tubes,   and   after   being   replaced   by  gauze,   plaited   horsehair,  cl. 
they  have  been  Hnally  abandoned  by  a  good  many  operators,     'llu-v 
are',   however,   u-sefufin  properly  selected  cases.     Retention  of  dis- 
charge must   be  carefully  i)revented,  because  not   only   would  su.li 
dis.harge  j.revent  immediate  contact  of  the  deeper  surfaces  of  th. 
wound,   but   it   would  greatly   favour  the    multiplication   of   micro- 
organisms. 

When  rajiid  healing  of  <U-cp  wcmnds  is  of  great  imiiortance,  th. 
deeper  seated  structures  should  be  united  with  aseptic  material 
luid  the  threatls  cut  short  before  the  skin  wound  is  clostMt.  'I'lus. 
■  buried  sutures."  if  aseptic,  cau.se  neither  irritation  nor  suppuration 
In  p.>netrating  wounds  involving  the  peritoneum  the  senms  suifii.T> 
must  Hrst  be  brought  together,  then  the  muscles,  and  finally  tlu 
Hkin  ■  similarly  in  extensive  wounds  of  tendon  sheaths  and  j..n>tv 
the  tendon  sheath  or  capsule  of  the  j..int  is  tirst  to  be  united  -.ml 
afterwards  the  skin. 

'I'o  avoid  disi)lacing  the  margins  sutures  should  be  msertc.l  at 
right  angles  to  the  long  axis  of  the  wound.  They  should  m.nlv 
i.riim  the  surfaces  into  contact  ami  hold  them  together  ;  the  mo-. 
frequent  error  in  this  resi.cct  is  to  draw  them  too  tight,  caushig  tli.i" 
to  ,.ut,  out  or  even  to  produce  local  necrosis  of  the  lips  of  the  woiiixl 
They  should  be  left  in  positi..n  until  tiie  new  tissue  has  be.oiiu 
sufhciently  Hrm.  Primary  union  occurs  within  three  to  live  day. 
or  not  at  all  ;  the  .hangcs  in  the  wound  after  this  time  only  infl.iciur 
the  firmncs.s  of  tin-  ei.atrix.  The  usu.al  <lirecti(m.  to  remove  suuir..- 
between  the  fourth  and  sixth  days,  without  reference  to  the  siw 
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tlcgi'co  of  tonHion,  iwohility,  otc,  of  the  wound,  in  upt  to  l>«  followed 
liy  tfuring  apart  of  the  iiowly  fornuHl.  tfiidci'  tisHiics  within  the 
smieeding  twenty-four  liours,  MeceHHitatinj<  a  fiewh  o})eiation.  When 
suturPH  threaten  to  cut  out,  either  from  Inking  drawn  too  tight  or 
from  l(K'al  sweliii  ',  it  in  often  advisal^le  (juickly  to  insert  a  few  fresli 
oiieH  rather  more  distant  from  the  edges,  so  us  to  avoid  tlie  need 
for  entirely  resuturing  the  parts,  which  i-^  not  always  successful. 
Sutures  of  aseptic  material  may  1h'  left  in  position  eight  to  fourteen 
(l.ivR  or  even  longer  without  causing  suppuration. 

Sutures  may  he  divided  into  uniting  or  coaptative,  whidi  serve 
to  draw  woimds  together,  and  tension  sutures  or  satures  of  relaxation, 
wliich  counteract  the  pull  exercised  l»y  the  tissues  and  thus  relieve 
tension  on  the  uniting  sutures. 

The  greater  numlHir  of  special  sutures  described  from  time  to 
time  have  only  an  historical  interest. 

Skin  Sutures.  The  most  iniportant  and  the  m>)st  conunonly  used  is 
llie  plain  interrupted  suture  shown  in  Fig.  I4tt,  which  can  l)e 
cinployed  in  almost  all  cases.  It  is  nuule  hy  pas,Hing  a  thiead  thrr)ugh 
the  opposing  lips  of  the  wound,  drawing  thi^  frw  ends  together,  and 
tying  them  tirmly  towards  one  side  of  the  wound.  The  needle 
carrying  the  suture  is  grasped  in  the  right  hand,  the  thumb  on  the 
concave,  the  index  and  middle  lingers  on  the  convex  side  (Fig.  141), 
(ir  a  needle-holder  may  Im-  used  (Fig.  i:n).  T'he  edges  of  the  wound 
arc  successively  raised  with  forceps,  and  the  needle  pa.ssed  through 
tliini  tirst  from  without  inwards,  then  through  the  ojiposite  lip  from 
within  outwards  (Fig.  141).  Another  method,  however,  is  to  rais«' 
Itntli  lips  together,  producing  a  somewhat  deep  fokl.  through  the 
upper  part  of  which  the  needle  is  passed  with  a  single  thrust  (Fig.  142). 
This  secures  a  larger  surface  fur  union  ;  when  only  the  extreme 
itlgcs  of  the  skin  are  brought  into  contact,  rajn  union  is  nnich  le.ss 
(iTtaiii.  The  (comparative  poverty  of  blood-ves.si-ls  in  the  skin  of 
animals  as  compared  with  that  of  man  explains  the  ditiiculty  with 
"liicli  skin  smfaces  alone  unite,  or  when  unite<l  hold  together  under 
tension.  The  appearance  of  a  wound  sutured  in  the  above-described 
Muiiiiicr  is  certainly  somewhat  unsatisfactoiy.  but  there  need  be  no 
tiNii  of  the  fold  remaining.  As  soon  as  the  threads  arc  ab.sorbed 
oi  ifiiuived  the  fold  disapjiears,  leaving  only  a  narrow  cicatrix.  To 
nliivc  tcnsi(m  in  wounds  so  united  it  is  generally  desirable  to  insert 
one  or  more  "relaxation"  sutures. 

Sutures  may  be  tied  suf cessively  as  inserted,  or  tying  may  be 
■  let.  !!(.(|  ,|j,ti!  a!!  are  in  pliU-t.  In  ;'nima!.s  it  i«  usualiy  best  to  tic 
tlinu   as  one  proceeds.      The   fear  ot    t'lem    tearing   out    when    the 


1. 1  ,f*  -i-.' 

.It' 


*1 


|::i 


M 


it; 


til 


* ;  - 


?    I 


>• 


i^i 


IDS 


srTl'KKS 


lI'nVK 


I<mI 


li    '411 


tlicit'iit   iniinluT  Imvo  lie«-n 
iisod    Hiui   one   III-    "Hire    "  roliixiiHiin  "    or    "  t«'iiHi<>n  "    wiiturt-H   liHVt 


.tniiiiiki  rises  is  iiiijusfitiiMl. 


been  inwrtfd.     Buyer  nlvvays 


sutured  wiuiiids  left  after  ilie  reuuiviil 


of  elbow   tumours   ((•ii)>j;ed   oIIm.w),    mid   itltlioujili   the  sutures   were 
exposed  to  >;reiit  striiiii  on  I  lie  rtiiiniiil  risiiijj  lie  never  saw  them  teiu 

course.  su(  h  tumours  are  not  infretiueutly 


out. 


In  tl 


lis  country. 


Km:.   140. 


iilmiii 


iIimI    ^lllllli 


Kic.  i»i.    r 


i.snlini;  llir  Miluri'. 


removed   in   the   standing'    [losilion    under  local   aiuesthesia.   an<l   tlic 
dimmer  of  tearing  out   is  therefore  coui|tara.tivel_v  trifliiijj. 

The  knots  should  lie  to  one  side  o''  Mie  line  of  union,  not  on  the 
wound.  The  threads  are  iiit  off  short.  When  the  lips  of  the  wound 
are  thin  they  often  tend  to  turn  inwards  when  sutured  and  to  delay 
t    take   place   where  a  folil   is  raised,   hut   should 
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iiisition  u 


iitil  th< 


■iiitiirc! 


tied. 


in  tviii^l  a  sur!.'ir 


knot  the  free 


d  of  the  thread   is  tw  isled /(//(v 

ound   the   ti.\c<l   end    when   form-     Km:.    14-J 


-\l.tl 


>il.lr 


siiifac  !■ 


<\hr 


.1(111. 


A'.      Ililrllliplcll     slllll 


inj;  the   first   portion   of    the   knot. 

To   remove   sutures   the    knots  are 

grasped    with    forceps,     the     loojis 

lifted  sufficiently  to  allow  the  point  of  the  scissors  to  he  slipped  neiitl 

heneath.    and    the    threads    cut    and    withdrawn.     Should    a    thri 

stick,   the   lips  of  the   wouiK 

whilst  the  thread  is  lieinu  extracte<l. 


It.  I).   Suliiri'  iif  icliixatiiiii. 


1   may   te  supported   with  the  free  liaii'l 


The  eontiiuious  suture  o- 


..'lover's  stitch  (Fijr.    143)  is.  after  tli. 


iterrupted  (FIl'.   14o).  prohahly  that   most  commonly  empl< 


d.      It 


1 1. 


■gins  at  one  en« 


I  ot  the  wDUiid  like  an  ordinary  interruptetl  sutui. 


After  tying  the  tirst  suture 


the  thread,  however,  is   not  cut  off.  Inn 
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is  (Hrrifd  (»ltli<)m'ly  ucnmH  tlio  lipM  of  Ihf  wounil  mul  n-iiim-rted  on 
tlir  (i|i|»(>Miti'  side,  tlu'  iii-cdic  U'lUfi  puwwd  inuv  uutTv  iit  rifjhl  uiifjh'H 
thritiigli  tli«>  I'dger*  of  tlu-  wound.  whitJi  niiiHt  Iw  held  in  v\hhv  appoMi- 
tinn.  In  this  way  llie  thiviMl  piiHww  <iintinuoiiNly  from  one  end 
iif  Ihf  wound  to  the  otlier.  At  the  point  where  it  Hnally  emerges 
It  is  cut  otT  and  tied  at  one  nide  of  the  \Miund.  so  that  tlie  he^innin^; 
iitxi  end  rcMMnlde  an  ordinary  interrupted  xiitnre.  Another  niethiMl 
mnsists  in  leaving  the  end«  frt-e  until  the  suture  is  complete,  when 
lluy  can  he  knotted  together,  formin;  i  long  loop.  In  removing 
this  suture  the  thread  is  divided  at  each  l(M)p,  and  the  fragnu-nts 
ttithdrawn  one  l»y  one.  The  glover's  Htit<h  has  the  advantage  of 
Uing  rapidly  inserted,  hut  many  regard  it  with  disfavour.  Despite 
the  greatest  precautions  the  wound  cannot  always  1k>  mahitained 
iisj'plic.  If  the  glover's  .stitch  has  k-en  used,  and  it  shoidd  Ijecome 
iitcessary  to  relax  or  remove  a  thread  here  and  there,  the  whole 
wiiuiifl  reopens. 

In  the  l>lanket  or  hutton-hole  stitch  (antjther  form  (»f  continuous 
sutuiv)  the  needle,  after  traversing  the  lips  of  the  wcmnd,  is  carried 
iiiulcr  the  slack  of  the  thread,  so  that  the  loop  of  each  stitcli  as  it 
is  tightened  is  maintained  at  right  angles  to  the  edge  of  the  wound, 
whilst  the  intermediate  |)ortion  lies  parallel  to  it. 

The  pin  suture,  also  known  as  the  twisted  or  tigure-of-8-8uture 
(Fig.  144),  though  much  praised  hy  certain  operators  is  less  often 
iw'tl  than  formerly.  It  is  enn)loyed  where  the  edges  of  the  skin 
arc  very  thin  and  witho.it  much  suIk  iitiuieous  ti.ssue.  as.  for  example. 
ill  the  eyelid,  wing  of  the  nostril,  skin  of  the  cheek,  lip,  etc..  and 
where  the  margins  show  a  tendency  to  roll  inwards.  The  pin  then 
(uts  as  a  support  for  the  edges  of  the  skin.  The  pins  are  usually 
from  one  and  a  half  to  two  inches  in  length,  and  parallel  sided. 
Ihey  should  be  flexible,  and  may  be  of  bra.ss,  copper,  silver,  etc. 
Ordiiiiiry  pins,  however,  are  often  uin'xi.  They  are  sometimes  inserted 
with  a  special  instnnnent  which  holds  the  pin  in  a  short  tul)e  jirovided 
with  an  awl-shaped  handle  ;  or  with  the  ai  1  of  a  pin  director  or 
grodved  needle.  The  pin-director  is  passed  through  the  edges  of 
the  \Miujid,  and  the  pin  having  l)een  inseiltnl  in  the  groove  near  the 
point  is  brought  into  position  by  withdrawing  the  ilirector.  Tins 
are  pas.sed  at  some  distance  from  the  edges  of  the  wound,  and  a 
thnsid  wound  around  the  free  ends  in  a  tigure-of-S.  Where  several 
pins  .lie  inserted  in  series  one  thread  nuvy  lw>  used  f(»r  securing  the 
whiilr.  as  in  Fig.  144  ;  in  other  cases  a  separate  thread  is  employed 
•  '  '■  II-  Uiien  secured  the  points  of  the  pins  are  removed  with 
mttiiii:  pliers.     In  removing  i)in  sutures  the  margins  of  the  wound 
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sluMild  \h'  |tn')«M«'<l  )^«-ntlv  tu)ji'lln'i-  wifli  t*ii>  fiiijr^TH.  wIhmi  tlii'  tlirertili" 
I'liii  Im-  riit  iiikI  tlu'  |)iiix  miKivcil.  'I'lirt'iiilH  jxIimmI  to  tlu-  skin  liv 
<lim-li»i'^fN  iiiiiv  Im-  It'll  for  n  tinif  in  poMitioii. 

Aiiotlior  form  of  ^uturf  coiiipHriitivi'ly  iilll«'  »'iii|)l(>y«'<l  i«  llic 
r*o-ciillp<l  MhiM'iiiiikcr"?"  wlitch.  It  in  uxed  in  n-tnovin^  hcrniiil  niics, 
m-w  j.'rowlhM.  ft( ,  An  tiwl-likf  net'(ll«>  ciirrvinjt  ii  lon^  thn-iid  i» 
|iitHHcil  through  llw  ncu  ^iroulli.  and  tlu<  loop  Ih  cut.  Icitvinf;  tli<' 
growth  trtuiHlixiMl  with  two  tlin-iKU.  By  liKlitly  tyin^t  to^jctlu-r  llii' 
frtf  viuU  of  tlu'!«-  tlirt'iitU  on  o|»|>osit«'  xitles  tlie  cirnilatioii  in  llif 
|K'ri|»lu'ral  portion  of  tin-  growth  is  Htop|»«'tl,  cauHinn  tlu-  piirt  fn 
Im'coiiu'  necrotic  and  full  iiwiiy.  Hy  iixinjf  ii  M«'ri«'s  i.f  mu\\  Kiitiir<» 
likrj!«'  >?rovvth«  nuiy  »>tT«'(fiuilly  U-  removed. 

Of  tension  sutiireH  or  suluroH  of  rcliixiition  tiicri-  are  Mevcnil 
varieties.     Ordinary  interrupted  sutur«'s  may  l»e  used  for  tliis  purpose 
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pin  Huturc. 

if   more   widely  spaced   and   inserte<l    further   from   the   edjjes  of  tin' 
wound  and  to  a  jrn>ater  depth  than  usual  (see  Fi>j.  14.'>). 

To  eipialise  and  <listril)Ute  pressure,  thus  preventing  tlie  stitcin- 
cutting  lliroujth  the  skin,  tiie  suture  shown  in  Fijr.  14()  is  often  used 
It  is  formed  l>y  passing  a  luuuher  of  doultle  sutures  through  the  li|i' 
of  tlie  wound  in  siuh  a  way  that  thi^  loops  lie  on  one  side,  the  five 
ends  on  the  otlier.  A  small  cylinder  of  any  kind,  like  a  quill,  n 
piece  of  cane,  is  then  slipped  through  the  loops:  tin-  free  ends  jm- 
drawn  tight  and  tied  over  a  similar  cylinder  a])j>lied  on  the  opp(i>'!e 
side.  The  cylinders  extend  for  .--ome  <listanee  heyond  tiie  ends  't 
fh(^  wound. 

It  hap]iens,  however,  at  limes  that  animals  lie  on  the  part  -o 
.secured,  and  the  cylinders  are  apt  to  cause  pressure  necrosis,  makii  i.' 
if  iieics>ar_\  III  icliiiiM-  I  he  whole  of  the  sutures  despiti-  their  >i  ii 
lieing   reipiired.     A    moditicat  ion    was   therefore   introduced    in   wlii  li 
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Ill 


Mimll  rolJK  of  gnu-M'  or  ttiftM  of  rotfon  wool  txrv  ciiipjoyfd  for  oui  li 
i.mipii'U  HUtiin',  uijowinft  one  to  li«-  rrrnovj-d  without  (iistiirhiii^j 
ilu'  rent  (Fig.  147).  Ah,  liow««vi'r,  tlics«-  licconif  hurt!  wlwii  HnturiU«Hi 
with  IiI<mhI  or  «liM(hnrm'.  tlu'v  nmy  u«lviiiitiini'oiinly  Ik-  repluced  with 

Mimll  |>iec«'H  of  (liwinffxted  rn\An>T  UiU:  which  <un  oHHily  hi«  el*-! <l, 

iuiil  which  yield  «li>fhtly  wlu-n  ««,  lliiijf  iKcurx.  In  lonu  wounds 
(nniimrHtively  thick  dru inagc-tulw.-*  mi»y  Im-  hmmI,  .sulhcicntly  U<nn 
to  j'xfcnd  iM'yond  the  i-ndM  of  the  w(iiin<l.  thus  reprothiciiiK  tin-  ol.l 
fomi  of  Hutiirc  Hhown  in  Ki^f.  Utt.  Thin  wciirew  the  inlv.intiiKes  of 
Krt'ater  cleiinliueKH  and  n  c  crUin  yieUlin>{  <|uality.  which  perrnitH  of 
the  lonnitudinnl  tiiln'  adapting  itwlf  to  irregularities  of  surfme.  and 
thus  exerciwing  nM)re  regular  pressure.  Should  a  sutuiv  threaten 
to  cut,  the  drainage-tuhe  nmy  Ik-  divided  ;\t  any  point,  luxl  the 
coitipound  Huture  converted  into  interrupted  sutures 


Fio.  145. — Ordinary  deeply 
placed  interrupted  HuturcM 
used  aa  sutures  of  relaxation. 


Ki>.     I4ti.— So-called   "  quillid  "   Huturc. 


Another  form  of  tension  .suture  j-.  shown  in  Fig.  14S.  The  free 
ends  of  the  silver  Mire  are  paswii  through  small  oval  ])latt!,  of  anv 
li^ht  metal  like  aiuniinnnn.  and  ■Mcured  hy  ))erforated  shot  slipped 
over  the  wire  and  compressed  In  |, iters.  Occasionally  the  plates 
an;  omitted,  and  amull  leaden  -.Ii..i.  hiittous,  or  gla>s  heads  alone 
used.  The  Buture  i-  then  seiinci  in.  '  irmmg  -i  r.iiher  large  knot 
iiliovc  the  l)ead  at  c.icli  end. 

Bowel  Sutures.  !i»r  uniting  ti*-  «i-aih  if  >  c  bowd  m.Miv  com- 
jilicalcd  meth(Kls  have  Ix-en  pnni.**^,  «*»,  ..-  winch  certandv  were 
of  value  in  pre-a*pti  days  nm  .^w-  .!■*  Awarded.  I'ossesning 
as  wc  do  suture  ni»ten.tU  wlarjj  !Ba>  -aiifsv  r«  ahaudonod  in  the 
iktnloMiinal  cavity  -n'tmu-  serrs^u  it,,  -^awMir--  .n.  jtentonitis  et<'., 
iiiiiiu  >peciHl  preciaif.,n>  art  n-m  jHrrni— <««m  The  sutures  here- 
attci  (icscrilx^d  are  ft  us«  m.wi  r-^uiiatf  n^WoyetJ  ,ind  easiest  to 
iis.-.  ill  devismg  11  ,.,wr-  -.iiwr-  ti  na^t  t»-  linnie  in  mind  that 
mm. 11-   niendirane    Wiil    a«l    rraauiay    mm^'   *-5i-h    mucous   membrane 


i 


4 


Pi'! 


%  I 


If' 

X 


• 

1 
J 

**  f  it " 

i  i 

•  f 

4 

1  > 

I  > 

li 

V  , 

"IV 

^;!* 

? 

1,- 

f 

.   ^  k  * 

1 

-    ■  -, 

l! 

r    ' 

112 


ho>VRi.  srrrRKS. 


on  account  of  the  ((.niinuouH  s«cretion.  and  that  the  parts 
to  bring  together  are  the  muwular  and  serous  coati4,  the  latter  of 
which  shows  a  great  readiness  to  atlhere  and  unite.  Sutures  must 
also  ensure  perfect  ch.sure  of  the  bowel  wound  and  ..t)soluteiy  prevent 
bowel  «-ontents  exuding.  They  shoul.l,  therefore,  be  ins<.vte«l  about 
every  one  eighth  of  an  inch.  On  account  of  the  thinness  of  tlu- 
walls  slender  needles  are  necessary.  Special  tine  curvet!  netnllcs 
or  Kne  sewing  needles  can  be  employed.  Aseptic  silk  is  probably 
the  Ijest  sewing  material ;  catgut  is  less  adapttnl  for  the  purpose, 
as  it  is  sometimes  too  rapidly  absorl)e<l,  the  sutures  yieUling  iH'foiv 
the  union  of  the  surfaces  has  occurred.  To  jjrevent  this,  catgut 
rendered  more  resistant  by  the  motion  of  chromic  acrid  has  Imhmi  intm- 
ducetl.  but  boilc<l  silk  has  no  such  disadvantage  and  serves  evciv 
purpose. 


Km.  147.  — Interruptt'd  Hutures  coml'iiif'l 
with  BUluros  of  rplaxatioii. 


Fki.  I4H.— TenHion  suture  in 
|HiHitii>ii. 


The  Hrst  and  simplest  form  of  suture  was  Joberfs.  The  ne<".IU. 
was  first  passetl  through  the  serosa  at  some  distance  from  the  w.iun.l, 
penetrated  the  entire  thickness  of  the  bowel,  and  emerge<l  clos<-  t.. 
the  free  border  ..f  the  woun.l.  The  opposite  lip  <.f  the  wound  vuis 
transHxed  in  a  similar  way.  The  ends  were  then  knotU-d  t<.getl,... 
and  cut  off  (Fig  Ui»).  This  suture  brought  the  serous  coats  mtu 
app<«ition,  as  shown  in  Fig.  150,  but  had  the  disa.lvantage  that 
the  threads  passed  through  the  lumen  of  the  bowel,  and  might  thus 
convey  septic  mat*,'rial  from  it  into  the  peritoneal  cavity,  i.r.Hliu  ,nn 
infection  and  inflanm.at ion  in  the  tra.k  of  the  suture,  resulting  later 
in  peritonitis. 

For  this  reason  Joberfs  suture  was  iliseardcd  m  favour  ..f  1^ m- 
Lert's  in  which  the  threads  arc  passed  in  a  similar  way  but  do  ...'l 
penetrate  the  mucous  membrane,  only  extending  to  the  mus.  uhu 
<»r  Hubmucous  coat  (Fig,    '•'•I). 


fiOWEL  SUTURES. 


11.-1 


Czemy  reinforced  Letnbert's  stitch  by  interrupted  sutures  uniting 
the  inuct)U8  membrane,  Ijemlwrt's  stitch  being  employed  to  bring 
the  serous  surfaces  into  af>poHition  ;  he  thus  unites  the  edges  of  the 
wounds  twice.  Tlie  first  series  do  not  penetrate  deeper  than  the 
submucous  tissue.  This  system,  however,  is  difficult  to  carry  out. 
It  is  mu^-h  easier  if  the  suture  begins  and  ends  in  the  serous  coat  ; 
fhe  knots  then  lie  externally  l)«ftw»>en  the  two  surfaces  of  peritoneum. 
In  isolated   instances  it  may   be  desirable  to   unite  the  mucous 
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membrane  it.seif.  In  such  cases  the  first  half  or  more  of  the  incision 
slioulil  l)e  sutured  from  within,  and  the  knots  tie«l  on  the  inner  surface. 
.As.  however,  the  wound  l>econie8  smaller  this  is  no  longer  possible, 
and  the  remaining  half  of  the  wound  must  be  united  with  sutures 
IHMietrating  to  the  submucous  coat  but  tied  externally.  The  whole 
of  tilt"  wound  having  thus  In-en  closed,  the  serous  surfaces  are  brought 


Fill.  I.V2     I.i'inl»Tt-('/,i'riiy  liowcl  stih'li. 


''V.lh.T  in  the  manner  above  indiciitc<l.  It  might  1k>  advisable  in 
'as.s  wli,.,e  other  tissu«'s  lined  with  mucous  membrane  are  divided, 
1^  t.ii  m.stance  the  eyelids,  cheeks,  salivary  or  urinary  ducts,  the 
"'-"pliagus  or  bladder,  to  proceed  as  above,  uniting  mucous  membrane 
I"  MUKous  membrane.  The  apposition  of  secreting  surfaces  slumld, 
li""'  vcr.  be  avoided. 

Vit.ry  sutures   are    very  seldom  rcipiired  in  veterinary  practice, 
111'  'i-h  sniiiJI  longitudinal  wounds  of  arteries  have  been  successfully 
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^j4  TENDON   AND  N«BVB    ^UTTTRKS. 

uch  Z-  tlecut  ends   are  drawn  together  by  three  or    -r  stron, 
such  case  tne   ^"  substance  of  the  tendon,  and  the  divid.-.l 

T^  rr.t  tt  f  h  -  at,^  is  .h>«.l  hy  iine  catgut  sutures. 
;t  xtlr^w  "  "  then  dressed  and  bandaged  in  the  usual  way. 
T  »,..>.    the  needle  is  inserte.l  about  a  quart^-r  of  an  u.ch  from 

tne  cut  en  brought   out   through   the  t^.rii 

:'rtCl  T."-M'."S.  0,..  ,.„,...»'  ^.«>  ..'  .W.  ,e„,.,.n  »«. 

,riLy.  .  eon.,,,*  n,„  ..f  .u.u,..  -...v  '^I^^J^rZl 

1  f*„,   ..t.i..li    the   outer   wound   is  cIoschI.     ii   is   oiun 

l^^rX^HM  ^"^^ri'lutures  because  the  ")-•-  re^t  t|. 

,,f  the  tendons  to  a  consi.lerable  distance.     The  divided  ends 

;:.      oweve       ftTbe  gradually  approxin.ated  by  in-^ing  sutures. 

; pply  ng  a  dr  ssing,  and  fixing  the  limb  as  far  as  possible  with  spl  n  > 

a  5  Ser  bandages.     In  small  animals  union  of  a  ruptured  tendon 

Iv  TeLlily  effected  by  sutures  and  by  securuig  the  limb  in  a 

Ztion  which  will  prevent  undue  tension  of  the  sutured  tendon 

Cai    a-  -iated  with  loss  of  tendon  substance  or  where  the  spa.. 

^t^n    the    ends    is    too    large    to    permit    of    their    immediate 

iH^tNveen    in  sometimes  bridged  by  incising  one  end  of 

r™  1' •'  iap.  which    is  attached  to  the  other  end  1, 

suturef     n  horses  and  cattle  ruptured  flexor    tendons   are   seldon. 

sutured    but   severed  extensor  tendons  can  be  successfully     reat.l 

C-^iring  and  tin-  application  of  splints  or  a  plaster  bandage  ,. 

**"'ime    sutures.     In    suturing    .Uvided  nerves   fine  sewing  ne,..ll..« 
.JnZrT  The  edges  .f  the  cut  nerve  shea.h  are  brought  togCLr 
i^^  :    Il,er  of  closely  placed  stit<.hes.  and  one  or  two  sutu...  nu, 
\i  „assed  through  the  nerve  trunk.     Imme.liate  c.mtact  ..f    he  M.t 
u    Tdesirablc.   though  not   always  possible  without  traction  .  . 
e  nerve.     Hut  even  where  the  en.ls.  after  suturing,  are  sepa  .. 
"pace  of  half  an  inch,  repair  will  follow  and  there  need  be  1,    I 
fir.    permanent    loss   of   function.     As   suppuration   is   the   .h 
;."L   ../  imperfect    repair   of    wounded   nerves   aseptic   prnau,... 
should  be  scrupulously  ob.siTved  throughout  the  ..peiati.m. 
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VII.-METHODS    OF    PREVENTING    OR    CONTROLLING 
HEMORRHAGE— H;EM0STASIS. 

The  firot  check  to  the  flow  of  hloo<l  from  a  divided  vcHsel  results 
from  the  contraction  of  the  internal  and  niiddl-  coals  and  the 
nuM-lianical  closure  of  tlie  hleedin^;  orilice.  The  flow  U-injj  checked 
a  clot  s(M)n  forms,  which  seals  the  aperture,  partly  hy  its  contraction, 
partly  hy  acting  as  a  plug  or  cap.  Tlie  slower  the  flow  the  more 
quickly  does  such  a  clot  form.  Tlie  cardiac^  weakness  following  on 
loss  of  large  quantities  of  hUunl  therefore  fiivours  cessation  of  hle«>ding. 

Ill  incised  wounds,  the  divided  ends  of  the  vess«'l  retract  into  the 
tissue,  which  then  clos<'s  over  them  and  checks  hsemorrhage.  The 
outer  coat  of  torn  and  crushed  vessels  often  Ix'comes  twisted  into  a 
kind  of  cord,  while  the  intima  is  induplicated  after  the  fashion  of  a 
valve.  RIeeding  is  therefore  often  slight  even  when  very  large 
vcss«'ls  have  J)een  torn  or  crushed.  A  clot  having  once  formed 
extends,  as  a  rule,  uj)  to  the  next  collateral  branch  of  the  injured 
ves,sp!. 

The  exact  nature  of  the  changes  hy  which  a  divided  vessel  is 
closed  is  not  yet  clear,  and  although  we  know  that  a  ti\rond)Us  forms, 
yet  the  reason  of  its  formation  is  still  disputed. 

The  thrombus  either  U-comes  replaced  hy  connective  ti.ssue  or  it 
softens  and  breaks  down.  The  former  is  the  more  favourable 
<levelopment,  and  consists  in  the  gradual  formation  of  connective 
tissue,  which  usually  results  from  proliferatif)n  of  tlie  endothelial 
lining  of  the  vessel.  The  endothelium  is  first  converted  into  poly- 
morphous "formative  cells,'  which  rapidly  multiply,  extenil  into 
the  thrombus  and  replace  it,  leaving  only  a  pigment  residue  (oxy- 
liylrate  of  iron)  of  the  original  thrombus.  From  the  vasa-va.soruni 
new  I )I(kk1- vessels  e.xtemi  into  the  new  tissue,  convert  ng  it  practically 
into  (onnecfive  tissue.  The  throndxis  thus  plays  a  passive  part. 
Ihiiil'  gradually  rej)laced  by  fibrous  connective  tissue.  These  changes 
|«i  HI  with  comparative  rapidity  :  vascular  new  tissue  may  be  founil 
It  ilif  p.iitit  (if  ligation  eight  days  after  operation.  Where,  however. 
'Ill  intima  is  extensively  disea.sed.  <>r  where  general  constitutional 
<li-tiiil.ance  exists,  the  changes  proceed  more  slowly. 

•  'Irvulation  is  usually  restored  by  collateral  paths,  the  smaller 
v.-M  U  enlarging  and  conveying  the  blood  by  parallel  channels.  This 
'li  I!  L'f  also  is  often  ver>-  rapidly  elTected.  as  shown  by  Xothnagels 
<\|  ■  MiMfiits  on  rabbits.  Six  days  after  ligati(.n  of  an  important 
■•■      i  ?h«'  nuisiuliU-  coafs  of  the  dilated  i..liai.ial  \er-.■.«-l^  wen-  found 
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to  l>e  thickened.  This  r.-sult  was  formerly  Httribiited  to  rwe  in 
blo<Kl-pre88ure,  but  wa«  regarded  by  Nothnagel  a«  due  to  more  rapul 
movement  ..f  the  blood  in  the  vessels  in  question,  and  to  th.- 
resulting  increased  nutritive  supply. 

HiemoHtasis  by  a  plug  or  thrombus  is,  however,  only  a  provisional 
nieasu-e  Its  purpow  mav  be  frustrated  by  suppuration  mcuninf: 
in  the  walls  of  the  vessel  and  extending  1o  the  .lot.  Nvhi.h  then  breaks 
down-  or  increasing  bloo.l-pressure  may  drive  out  the  plug,  an 
accid.-nt  most  likelv  t..  occur  where  the  vessel  is  injure.1  close  to  a 
collateral  »>ranch.  In  such  ca.ses  si-condary  h.-emuirhage  follows,  filial 
cl.wure  f  the  vessel  is  onlv  brought  about  by  union  of  it*,  walls,  bv 
new  formation  of  connective  tissue,  ami  by  cicatrisation  of  the 
tissues  surrounding  the  vessel. 

Hivmostatic  ak'ents  are  very  nunu-rous.  but  of  very  varying  utility. 
^blny  have  now  been  entirely  <lisrar<le,l  :  they  persistixl  from  piv 
antiseptic  times,  when  ligation  was  only  too  fie.piently  followe.1  by 
suppuration  with  separation  an.l  .lischarge  of  the  ligature.  Thcv 
may  be  divided  into  (I)  thermic.  ('>)  chemical.  (:»)  and  surgical. 

'of  thermic  agents  the  most  popular  is  cold  ;    it  is.  however,  only 

useful  for  checking  bleeding  from  capillaries  or  comparatively  insis;- 

nificant  vessels,  and  even  then  is  uncertahi.     The  result  .lepends  on 

reflex  contraction  of  the  walls  of  the  vessel  and  surrounding  tissues 

checking  the  flow  of  bloml.      VVlien  a  strong  stream  of  water  is  us..! 

.•ontraction  of  the  tissues  is  increased  by  the  mechanical  stimulus. 

Heat  is  usually  applie<l  by  means  of  the  cautery  ;   the  tissue,  togetlur 

with  a  porti.m  of  the  escaping  blood,  is  carbonised  ami  forms  a  firmly 

a<Uierent  scab  which  closes  the  lumen  of  the  vessel.     This  succeeds 

well  in  the  case  </  small  vesst«ls,  but  is  of  comparatively  little  valw 

in  ileaUng  with  tne  larger,     'lo  check  bU>e.iing  from  already  exist. nn 

wounds  the  cautery  shouUl  be  of  a  bright  red  heat,  because  a  tuni 

scab  is  re.|uired.  an.l  on.'  wish.-s  to  prevent  the  ca-itery  adherii.c 

t.i   the  wound.     When.   how.'v.T.   it   is  use.l   to   make  incisi.ms  tl..' 

in»'trument  sIk.uI.I   Ik-  n-.l  an.l  sh..uld  be  move.l  sl.)wly.     Alth-.u^h 

the  resulting  scab  is  sterile,  an.l   if  very  small   may  even  underjr.' 

absorjition.  it  is  impossible  t..  effect  primary  uni.m  between  wouml 

su-faces  so  tr«"at<'.l.     For  this  reas.m  the  cautery  as  i-   ha-mostaiir 

instrument  has  largely  Ih-cii  given  up,  though  in  .astration  it  is  still 

use.l  to  dos..  the  .livi.le.l  spermati.'  art.-ry.     It  may   1h^  remaik.Ml 

in  passing  that  bl.'e.ling  from  holl.nv  ..rgans  like  the  uterus  is  olicn 

best  c.mtrolle«l  bv  irrigations  with  water  at  a  temperature  of  l-'o    Y 

Most  styptics  .ombin.-  rapi.lly  with  the  bioo.l.  an.l  form  with  n 

a  clot    %\hich  adher.-s  to  the  woun.l  an.l  clos.s  the  injur.-d   v.-H 
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Some  act  by  cauMing  contraction  of  the  vewwl  and  Hurrounding  tisMucs. 
Among  thone  formerly  empl(>yt>d  were  oak  hark  powder,  tannin, 
mineral  acidH  and  their  salts,  alum,  nitrate  of  silver,  acetic  acid, 
creosote,  carbolic  acid,  alcohol,  oil  of  tur|)entine,  etc.  Perchloride 
(if  iron  in  the  form  of  liq.  ferri  perchlor.  diluted  with  three  parts  of 
water  is  often  used  to  moisten  tampons  which  arc  applied  to  the 
lileeding  spot.  The  most  popular  and  effective  styptic  is  solution 
of  adrenalin,  which  quickly  arrests  bleeding  from  capillaries  and 
small  vessels.  To  check  blee<luig  resulting  from  internal  injuries, 
und  to  lessen  haemorrhage  during 
(i|>erations,  calcium  chloride,  which 
increases  the  coagulability  of  the 
lilood,  gelatinised  serum,  extract  of 
ergot,  and  hydrastis  canadensis  have 
licen  employed  with  success.  In 
(iperation  wounds  powerful  styptics 
sometimes  retard  or  prevent  healiii;' 
liy  tirst  intention,  owing  to  their 
caustic  or  astringent  effect  on  the 
wound  surfaces. 

Surgical  methotls  of  controlling 
or  arresting  hwnuirrhage  are  repie- 
s«'nted  l)y  the  tourniquet.  Ksnmrch's 
bandage,  and  rubber  ord.  by  coni- 
liression.  ligation,  torsion,  forci- 
prcssure,  and  acupressure.  As  a 
preventive,  especially  when  operating 
nil  the  limbs,  the  application  of  a 
to,iiiii(|uet  (Fig.  1J>3),  or  a  rubber 
iciiil  is  the  means  usually  employed. 

For  the  horst  the  most  primitive 
method  consists  in  passing  a  loop  of 
cold  or  webbing  around  the  limb 
and  ti^'htenini;  it  by  the  rotation  of  a  stout  stick  slipped  through 
ii  The  (ircssiire  thus  c.\ercise<l  on  the  vessels  checks  circulation. 
and  lia'morrhiige  during  operation  is  virtually  nil.  while  owing  to 
ininpiession  of  the  nerves  scn.sation  below  the  ligature  is  dulled  and 
liie  pain  of  operation  greatly  diminished. 

\  more  refined  method  is  to  use  a  rubber  cord  (>r  tube.  A  rubber 
cord  half  an  jiuh  thick  and  twenty  to  thirty  inches  in  length  is 
pa>^-.(l  around  the  limb  'ibove  the  knee  or  hock  in  a  .stretched  con- 
din. n      The  ends  aiv  united  by  a  simple  knot  or  a  strong  cord. 
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Esnuureh's  bandage  is  nu>8t  valuable  when,  in  amputating  liinim 
in  small  animals  or  excising  some  very  vascular  organ  like  the 
uterus,  one  wishes  to  minimise  bleeding.  When  properly  appii»l 
it  enables  operations  to  be  jierformed  as  though  on  the  dead  body  ; 
no  bleeding  (x-curs,  and  all  parts,  the  normal  as  well  as  the  patho- 
logically rtlteretl,  are  distinctly  visible.  It  is  an  elastic  bandage, 
formed  preferably  of  vulcanised  rubber  (though  a  fabric  of  rubber 

threads  coveretl  with  cotton  is  some- 

^ 'Mies  UHed),  applied   to   the  limb  or 

,,'■'  -.         organ   to    be    remove*!,    commencing 

always  at  the  periphery.  The  strong 
pressure  exercised  by  the  spirals  of 
the  banilagt  as  they  tulvance  over 
the  tissues  gradually  drives  the  con- 
tained bl(M)tl  towards  the  trunk. 
When  the  parts  to  be  excised  have 
thus  been  rendere<l  bloodless  a  rubber 
iitrd  is  applied  with  considerable 
pressure  immediately  above  the 
bandage.  This  com|iicsscs  the  arteries  and  practically  brings 
the  local  circulation  to  a  standstill.  The  ends  of  the  corti  are  secured 
by  tying  or  preferably  as  shown  in  Fig.  1"»4.  The  cord  is 
stretched  and  slipped  into  the  first  of  the  inconiplcte  cylinders  ; 
is  then  carri«'d  once  or  twice  around  the  limb,  stretched  tightly  to 


Ki»j.  1,14.  Catch  fur  ruhbiT  curil 
used  with  Ksniiirch's  liaii(iiiL'<'. 


Kk;.  I'i,"i.-   l.iuiiti'ii;  uii  iirtrry  ;    liisl  utayi'. 

allow  it  to  he  inserted  in  the  secoiul  eyiiniler,  anil  then  sharply 
released.  Its  elasticity  causes  it  to  be  firmly  held  in  j)osition  within 
the  cylinder.  The  bandage  is  then  removed  and  the  operaticm  pei- 
formed  below  the  cord. 

In  veterinary  ])ra<ti(e  Ksmarchs  method  is  not  usually  appliil 
in  its  entirety,  tlic  o)  crafor  often  icing  satisfieil  with  tiie  appiicatii  ii 
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of  the  cord,  (jtenerally,  thiH  njodificatioii  is  atlvisahlo  when  tlio 
tiiwues  have  undergone  much  change,  and  are  intiltrated  wiMi  infective 
fiuida  which  might  be  pressed  into  the  healtiiy  tiswues  by  tlie  bandage 
and  produce  very  grave  results. 


Kio.    !')«.— Li(»ttt'nJ5  an  urtery  ;    .scrrmd  MtHge. 
Compression  is  useful  where  one  cannot  ligah-  t\\v  dividfil   v«>ssc!. 
Tlif  portion   of   the   wound   where    the   divided    vessel    is   .seated   is 


'"'■   '^7.— (ircig. Smith's  artrrv  Flo.   158. -.Spencor  Wells'  artery  forii'in 

fori-eps.  (with  s<-panil)|p  linilis  for  rlraiiiiin). 

i<>Mi|.rcssed  either  with  the  finger  or  with  a  tampon  of  cotton  wool 
iiniiiudjate  ((mipression).  In  the  event  of  this  failiiij;.  the  main 
'•'•^  ■  .•  supplying   ihe  parts   is  comprefced  at  the  poiiit    nearest  the 
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wound,  where  it  can  Iw  brought  (Jiret^tly  againnt  a  hone  (nie<lwtf 
compression).  This  plan  rarely  stops  bleeding  conipleU^ly,  however, 
and  at  the  end  of  the  operation  one  is  oblige*!  to  resort  to  sonn- 
other  method.  In  dealing  with  hollow  wounds  long  strips  ff  anti- 
septic gauze,  tarlatan,  or  muslin  may  be  packe<l  into  the  cavity  under 
pressure,  and  the  lips  of  the  wound  provisionally  unitetl  by  a  few 
sutures.     This  usually  checks  bleeding  from  small  vessels. 

Ligation  is  effectinl  with  threads  of  silk  or  catgut :  chromic  gut 
is  the  best.  When  an  artery  <'n>sses  the  field  of  o|RTati(>n,  and  must 
be  divided,  it  is  isolated,  ligature<l  in  two  places,  and  the  section 
made  l)etween  the  two  ligatures.  If  a  vessel,  whether  artery 
or  vein,  is  accidentally  divided,  the  ends 
are      grasped  ith      forceps      and      strongly 

ligatured  as  high  up  as  possible,  using  a 
surgical  knot.  In  the  case  of  an  artery,  the 
object  is  to  divide  the  inner  anil  middle  <'oats, 
which  retract,  and  In-come  incurvtnl  towards  the 
axis  of  the  vessel,  whilst  the  external  stretches 
slightly,  and  its  surfaces  are  brought  into 
close  opposition.  When  using  catgut  the 
ends  of  the  knot  may  be  cut  short,  but  in 
the  case  of  silk  usually  only  one  is  cut  short,  thf 
other  iH'ing  brought  outside  the  wound  unless 
asepsis  be  assured.  It  's  withdrawn  a  day  or 
two  later,  when  the  vessel  has  Ijeen  cut  through 
Wells'  or  (Ireig-Smith's  forceps,  with  large  jaws 
of  conical  or  cylindro-conical  section,  are  very 
convenient  when  ligating  vessels,  'I'he  ligature 
on  Ix'ing  tightened,  slips  over  the  nose  of  tlir 
forceps,  and  surrouiwls  the  vessel.  Inunediatc 
ligation  is  always  to  be  preferred.  Where  it  is 
impra<ticable,  as  when  the  ends  of  the  vesscU 
have  retracted  deeply  within  the  tissues  and  cannot  be  discovercil. 
or  when  the  tissues  are  very  friable  and  break  away  as  grasjicd. 
mediate  ligation,  or  ligation  in  the  contiiuiity  of  the  vessel,  may  I  (.' 
performetl. 

The  instruments  recjuireil  arc  a  scalpel,  two  retractors,  dissti-tiiii; 
forceps,  a  director,  ligatures,  and  aneurysm  neetlle  (Figs.  159  aiul  Hi"). 
i.e.  a  curved  needle  with  fixed  handle.  The  method  is  as  follows 
The  skin  is  incise<l  directly  over  the  arterj',  the  lips  of  the  w«ni!nl 
are  (Irawn  apart,  with  retractors,  and  <|jssection  cautiously  continu''(l 
until  the  arterj'  appears,     A  fold  of  the  arterj'  sheath  is  then  lift'il 
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irul  (lividwl.  leaving  the  nrtcry  itwif  fr»4>.  If  prfft-rrwl  the  artery 
heath  may  be  torn  through.  uHJiig  two  Dairn  of  diHHecting  force|w. 
The  artery  in  Treed  from  itH  sheath  for  «ome  dintanc-e  an  in  Fig.  155 
which  in  semi-Hchematic).  One  margin  of  the  Hheath  in  lifte«i  with 
orpepH  and  drawn  slightly  away  from  the  artery,  around  which  the 
igature  in  passed  hy  means  of  an  aneurysm  needle.  ('ar«^  must  he 
«ken  that  only  the  artery,  and  not  the  aecompanying  vein  or  nerve. 
»  included  in  the  ligature.  One  end 
)f  the  ligature  is  held  with  the 
ingers  or  forceps  and  the  needle 
jrawn  back,  leaving  the  thread 
Tound  *he  vessel.  The  knot  is 
ied  in  the  manner  l>efore  indicated, 
md  shown  in  the  .semi-schematic 
llustration,  Fig.  156.  The  ends  of 
he  ligature  are  then  cut  off  short, 
mil  the  wound  sutured  and  dressed. 
\fter  ligation  the  neighbouring  parts 
re  nourished  by  collateral  anasto- 
nosing  branches  (Fig.  1«1).  In 
njuries  to  large  vessels,  liowevcr, 
he  existence  of  this  collateral  cir- 
iilation  is  sometimes  responsible 
iir  secondary-  bleeding  from  the 
HTiphcral  ends  should  the  vessel 
tot  hiive  been  ligatured  both  in 
rniit  of  uml  behind  the  injured 
il«it.  hi  former  times  it  was  con- 
lidercd  dangerous  to  ligature  veins. 
*>o\va(liiys  no  distinction  is  made 
K'tttctii  veins  and  arteries.  Large 
fins,  however,  should  he  doubly 
ipatiiifd  for  similar  reasons  to 
liM^c  above  stated,  and  alst)  be- 
■ausc    in    the    case    of    large   veins 

ir  ini<.'lif  pos.sibly  be  aspirated   through    that    portion    of    the    vein 
iPHit-i  the  h.  art  with  fatal  consi-quences. 

Torsion  may  replace  ligation  in  dealing  with  small  arteries  and 
"11^  I  he  mouth  of  the  bleeding  vessel  is  seized  with  forceps, 
Irawn  s|j^l,t|y  forward,  and  the  forceps  rotated  five  or  six  times 
limit.., I  torsinn).  To  make  .piite  sure  of  closing  the  vessel 
•^iirgeons  continue  torsion  until  the  coats  rupture  (unlimited 


llil.  -Fi>:iirc  .thuu iiijr  i'>l<iialii)ii 
of  l)|<«)<l  Kti))|>ly  by  (i)IIat(  ral  vcssfls 
after  li^iitioii  ni  niain  trunk  :  fnun 
a  pri-parutioii  of  tlic  femoral  artery 
of  a  large  ilosi  eifilit  iiiontli.-i  after 
iisation. 
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ton.ion)      If  the  .e^\  «  a  large  ..ne.  it  nhuuhl  bo  held  w.h  narr  . 

Z      applied  tra.u,ve«ely.  while  the  t..r.ion  torcey.,  held  ,.h  all.l 
1"!  long  axiH  of  the  veH-el.  are  quickly  turned  m  one  direct..  ^ 
Vil  Hgatio",   the  middle  and  internal  ec«t.  are   ruptured,  an. 
il  me  hiduplicated  ;   the  external  oat  being  «tret.hed  and  tw.Kto.l 
ZZl  kS  of  cap.  which  cvern  the  clot,  and  give,  it  much  greater 

h"r  m  e^K     Ligati...     h.,wever.  in  alwayn  more  cert^un  than  torn...... 

rrrioles'of  c.mHi.lerable  «i^e.  moreover,  the  Hbr..u«  cat  m.,v 

untwiHt    Hiving  riHf  t.)  «e.-ondary  haemorrhage.  ,       ,    ., 

Jir^^uw  by  meauK  .,f  artery  forceps  has  largely  rep  aced  ..tlur 
f  .Wkui  bleeding.     It  c.m»i«t«  in  applying  t..  the  m..uti.K 

~i:Mti:^  et^^^^^  (Wells-  furn>  is  the  bent),  whi... 

Itf    in  p.>.iti..n  l..r  a  varying  time,  ...nu-tinu.  u..td  the  ve.^.-! 

Z     uUed  by  clot,  somotin.es  only  until  ligatures  can  l.e  apphc.l. 

an   DUxKeu    y  ^^  ^^^^.^^  operation    a   small    artery 

is  divided  forceps  are  immediately 
applied.  By  using  a  number  incisioib 
may  be  nuide  through  very  vascular 
tissues  with  little  interruption  or  I.ksh 
„f  blo.)d.  To  keep  the  operative 
fieUl  ilear  they  are  held   to  .)uo  side 

<[  W\^  l"^'^     l,y  an  assistant.     It  is  not  necessary 

(1     ^^,^/T"     that  all   shouUl   be    left    in    positi-i. 
k"         ^^  ^         „„^i,    the    eml    ..f     the     .)i.eratioi. , 

arteries  of  very  small  dimensi.ins,   if 

.•ompresswl   f..r   a    few    ininutes,    11.. 

longer    blwd    when    the    forceps    are 

,rmov...l.    Should   a   large  vessel  !..• 

•livided,  it  can  be  graspe<l  and  clos«>.l 

,.,tH  Wells'  f..rceps.  and  immediately  ■igatur.l ;    this  prevents  the 

.eat  of  operation  being  «»-"-^  ^^^  '^  instruments  must  ail  .. 

Needless  to  say.  ^"-M--  t^« '  '  ^e  wishes  to  effec-t  prin.ar> 

aweptic,  an  m.lispensable  conUition 

„„H,n:..r  prevent  a.cidental  i^J^;};";;^^  .^  ^,^,^^^  ,,racti.-..  a. 

Acupres5ure   never  f.,und    "^  '  ^^^^^^^^^  ,,,  ^^  'difficult  t. 

^TT'm  ^^;;=nt  :;?^  H  l!::::  U  of  its  vame.  in.....; 
..mtrol.     At  .he  pre.ent      y^^^^^^^  ^^^^  ^^^.^^^^^  ^^^^  ^^^  ,,^.  (^f 

Acupressure  is  cfftrteit 
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wUiiie  «.n  the  opiMJ^it*  ttide  of  the  venHel.  The  oiwiiiiiK  of  the 
rt«,ry  i"  thuH  preHuecl  either  ftnainHt  Hoft  partM,  or,  bettor  Htill,  agaiiwt 
Jxme  (Hee  FigH.  l«2o  ami  l«2ft).  When  thin  w  ineffective  or  impoM- 
ible  to  carry  out,  two  needleM  are  employwl.  one  paHscd  below,  the 
ther  i»lK)ve  the  veHm-l. 


VIII.    BANDAGING    AND    DRESSING. 

SiN<K  the  intr«Mlueti«in  of  antineptic  wound  treatment  dreHningM  have 
,laye«l  a  nimh  more  important  part  than  formerly,  when  open  wouiul 
reatment  was  the  urtual  custom.  They  not  only  Mhiold  the  wound 
roni  infection  an«l  abHorh  wound  secretions  but  favour  healing  by 
•rimarv-  intention,  and  retain  soft  parts  in  contact  very  much  as 
•alius  formation  fixes  the  broken  ends  of  bones.  Dressings  are  also 
iseful  to  reUin  given  parts  in  predetermined  positions  and  to  exercise 
pressure.  Unfortunately,  in  veterinary  surgical  practice,  dressings 
•ftiinot  always  l)e  applied  or  made  secure  owing  to  the  patient's 
reiitlet»!'ne8«,  or  the  position  of  the  wound. 

The  lH>st  materials  for  <lres»ings  are  aseptic  gauze  or  tarlatan, 
(dttoii  w<M)l,  lint,  tow,  wckkI  wool,  and  prepared  jieat.  Cotton  wool 
and  pauze  containing  boric  acid  (45  per  cent.),  or  carlwlic^  ai-id 
(5  per  cent.),  or  the  double  cyanide  of  mercury  and  zinc  (»  per  cent.), 
imd  trtrl)olised  tow  are  much  useil.  They  may  Ik»  obtainetl  ready 
fur  use. 

Coiniiresses  may  be  of  linen,  cotton,  flannel,  etc.  To  cause  them 
fo  Kt  properly  without  creasing  they  must  often  be  slit  at  the  edges. 
Drcssinps  and  compresses  are  secured  in  position  in  various  ways, 
tlu-  commonest  being  by  the  use  of  bandages.  These  were  formerly 
(if  iiiiiii  or  flannel,  but  for  surgical  purposes  nothing  surpasses  calico, 
tarlatan,  or  cotton  bandages  which  can  either  be  cut  of  suitable  size 
and  Iciipth  from  a  large  piece  of  stuff  or,  better  still,  bought  ready 
fur  aiipli.ation  from  the  surgical  apparatus  dealers.  In  addition  to 
iheapm.ss  they  have  the  advantage  of  adapting  themselves  readily 
t(i  invi-ularities  of  surface  and  of  being  very  absorbent.  Flannel 
liandttir.s  Htrctdi  irregularly  in  use,  and  as  they  soon  lose  their 
iMiiity  finally  lecome  wruikle<l.  Knitted  bandages  are  very  elastic 
and  cvtii  after  long  »ise  may  by  proper  treatment  be  rendered  almost 
as  etlfi  live  as  when  new. 

Kai.la(.'c8  intended  for  fixing  parts  immovably  in  position  may  be 
atunn.l  with  ilcxtrin  and  dried.  They  can  also  be  bought  ready 
prepah  I  ic.jnirinjj  only  to  be  thoroughly  moistened  before  ust;, 
when  I  it   tunis  adhere  strongly,  forming  practically  t>ne  mass.     To 
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pronioU*  attiuirptiuri  of  extra VHHMt«>il  Htiids  i-lnHtic  tmndnfti'M  itrt'  v<'i\ 
iiiteful.     Soiiu"  iiri*   iiiHili'  of  clrtMtic   thri-H<l  «'overe<l   with  rott^m  nr 

Mlk,  othorM  of  ]nin>  rulilMr; 
^  .  the  lfttt«»r.  on  Arcotint  nf 
tlii-ir  tliimhility  iittd  Ihc 
«>iMH«  with  which  tln'y  <aii 
Im'  (■li>iinH<-<l,  rtri'  t<»  III' 
pri-ffrnf!  in  spiti-  of  thfii 
hi^lit-r  pri<i'.  By  ■'it«'lli>i(  ni 
a|)pii('Htion  rxcflliMit  re 
HultM  may  Ik*  ohtaintHJ  with 
tht'H«'  handa^tn*.  tluniyli 
ijjjr/'  can'U'HH  ii!H>  of  th«'m   nniv 

"  alrto  do  Kreat  harm,      Tlu 

most  i<n])ortitnt  point  is  u> 

apply  ihcm  wKh  •■»nial  pri'ssiin-  thioujjhoul.     A  v«'ry  jf4«Hl  plati  i- 

for  thf  o|K'rafor  firwt   to  fcfl   the  ctft'tt  of  thr  (mnda^e  on  his  nun 

p«Tnoii.  for  example  on  the   arm.     Kven  with 

apparently    slijfht    pressure    he  will   soon  tiii<l 

it      nnliearahle.       As     siieh     elastic    f>and!ii;c« 

cannot    safely  h«!    placeil    in  unskilled    hand* 

and    as    continued     pn-ssure     is    often    disir 

aide,      clastic    stockings     or    gaiters    can    !>e 

us<-d.     They    may    In-    safely  applied    hy  any 

>.'room   |>ro\  ided   llicy   tit    pruperly  in    the   first    instance. 

As  a  rule   liandap's  .should  not   exceed  21   to  4  inches  in  mIiIiIi 

except  such  as  Iuim 
to  Ik>  applied  to  tin 
horse's  Ixxly.  Tlif 
more  slender  tlic  [liii* 
to  he  lianda^ed  tin 
narrower  must  he  tin 
handage,  it  heinjr  piir 
ticularly  difficult  tn 
apply  hroad  hand  iirt's 
without  priKlm  int; 
creases.  c8|H'ciall\  in 
the  nei^hhourliix"!  of 
joints.  Mefore  a|i|)li- 
cation  the  handa^c  nuist  l)e  rolled  ;  one  end  is  first  folded  s<'\rral 
times  on  ii.^  if,  fuiminii  a  .sniall  I'viinder  winch  selves  as  an  ixi- 
for  further  rolling  ;    the  liest  method  is  sliown  in  Fig.  1«3. 
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HAriflaKPH  may  I"  fithrr  -.iiinl*-,  di.iililf-  ..r  many  tailin.  Tlw 
itin^lc  t'n(l»»d  ItaiHia^t-  l.irmiiijj  .»  iii^tlc  r..ll,  !■».  that  m«mt  in  uw  The 
iluiihlc  ciuloil  (Fig.  lot)  iM  I'lillid  fnitii  Imih  ••nils  t<>»iirilH  the  <  t-ntii-, 
t\H  in  th«-  multiple  IuiikIhi.'*'.  winch,  liovwvcr,  iv  nnu  widoiii  m-i-ii.  A 
vi-ry  uiH*(ul  uppara- 
iiH  fur  rolling  >>an<l 
,i(ji'.H  i«  (hat  hIimw.' 
Ill  Ki«    HI."). 

HitiHla){(*M  mIiiiiiIiI 
iiluays  Ih>  apfilifii 
fniiii  tlu<  |H>riphcrv 
towiinlN  till'  (•••ntrf. 
iifvtT  ill  thf  iippii- 
-itt'  ilirrcliiiii.  whii'li 
v^ollid  li'ilil  Id  run 
(.'I'siiiiii  lit  ||u>  vfin^ 
and    lyiiipli    vcs.m<Is. 

This  pi'ci'aution  is  nf(«'ii  Dvcrlonkcd.  tlic  iipcialot'  riiiniiiriiciii).'  in  tin- 
middle  i>f  a  limli.  The  simpji-  cxpciiiiunl  of  iipplyinji  a  haiidufzc  to 
the  iiiiddk'  of  tlw  fori-arm  will  soon  convinci-  anyone  of  tlut  nndewii- 
iiliilily  of  this  conts*-  ;  the  vein^i  of  (he  Ininds  hecotne  eiiorinoiisly 
ilintended.  In  h(M>ft'il  animals 
wf  crtiinot  eomnieni-e  at  the 
txtreiiie  |MTiphery,  hut  the 
liiindajje  should  certainly  he- 
cm  ahout  the  coronet  and 
lint,  as  is  so  cominoidy  the 
riistoni.  ahove  the  fetl(Mk- 
jnint.  Simple  circular  turns. 
I)y  which  the  handagj-  is 
ii|i|ilic<l  to  one  spot  alon*-,  are 
now  seldom  employed  for  the 
riii.sdiis  previously  given,  hut 
they  liiiiM  the  commencement 
aiHlciid  of  other  methiKls.  In 
s|piriil  liaiidaginK  ♦'"'  u|iper 
til)!!'  ut  each  turn  is  covereil  hy  the  lo\\i>r  portion  of  the  ne.\t  in  order : 
iis  eai  !i  succtH'ding  turn  is  applied  it  is  leinporarily  tixed  in  position 
hy  the  index  fingt'r  or  tluunh  of  the  left  hand  until  the  next  turn 
iiV(Mlii|i^  and  fixes  it  in  po-ition.  The  (irst  circidur  turn  sluudd  he 
(.iiiil.!..  j,,  givr  >;rralcr  sc>  iiiify  ;  ihiisi-  folhiwiji^r  {akc  a  gradual 
uiiwiihl  spiral  coinse.     On  regions  of  conical  section  like  the  forearm, 
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or  such  as  are  not  truly  cylindrical,  spiral  bandaging  can  only  b* 
successfully  carried  out  by  usinft  very  elastic  cotton  bandages,  other- 
wise the  lower  edges  of  the  bandage  always  project.  This,  however, 
can  be  avoide<l  by  reversing  the  bandage  at  each  turn  as  shown  in 
Fig.  1««,  the  upper  and  lower  edges  changing  places.  The  banda(ic. 
heUl  in  the  hollow  of  the  right  hand,  is  drawn  tight,  rotated,  mid 
the  folded  point  fixed  with  the  thumb  or  index  finger  of  the  left  hand 
The  bandage  is  then  rapidly  passed  round  the  lind).  and  again  drawn 
tight,  the  thund)  of  the  free  hand  keeping  the  fold  flat  meanwhile 
These  precautions,  however,  are  scarcely  necessarj-  when  nsin^ 
knitted,  elastic,  or  calico  bandages,  espe<-iaily  where  the  latter  m 
moist.  To  maintain  })ressure  on  a  joint  like  the  fctiin-k  the  figiin- 
t)f-8  shown  in  Fig.  1«7  is  useful.  The  bandage  is  passe<l  once  or 
twice  around  the  pastern,  thence  obliquely  u})wanls  over  the  anteiii.r 
surface  of  the  fetlmk,  behind  the  joint  and  then  forwanls  and  down 
wards  in  a  direction  op])osite  to  that  of  the  previous  turn.  Tti.' 
position  of  each  succwding  Hgure-of-8  should  be  slightly  varied  si. 
that  the  entire  surface  of  the  joint  is  covered.  To  secure  the  dejrrn 
of  tension  recjuired  to  k«H'|)  the  bandage  in  place  without  ca^l^<in^' 
undue  presure  at  any  point  requires  some  practice.  Until  this  know- 
letlge  is  acquiretl  it  is  lietter  to  err  on  the  side  of  slackness. 

When  moist  applications  are  needtnl  it  is  often  best  to  soak  tlit 
bandage  l)efore  use,  otherwise  it  contracts  when  wetted  and  iii:i\ 
cause  greater  pressure  on  the  diseased  part  than  is  intended.  For 
the  same  reason  moist  bandages,  which  will  afterwards  be  allowitl 
to  dry  in  ])osition,  may  be  drawn  rather  tighter  than  if  they  iiail 
been  applied  <lr>\  the  pressure  diminishing  as  the  moisture  evaporafiv 
It  is  not  possible  to  Hx  dressings  in  all  positions  with  bamlages.  In 
many  cases  considerable  ingemiity  is  retpiircil  to  secure  the  dcsirnl 
fit.  and  the  following  illustrations  (re<irawn  fnmi  Hruirgelat)  an 
intended  to  assist  operators  in  this  task.  In  the  illustraticms  (Kii! 
HIK  (I  .Heq.)  indications  are  given  of  where  a  fold  «.r  a  gusset  is  needed 
and  where  a  portion  of  the  cloth  is  to  be  reinforced  with  lining'  I" 
inanv  places,  however,  even  these  applications  do  not  meet  all  tin 
requirements  of  antiseptic  wound  treatment.  Thus  aft»-r  reni'ivii- 
of  the  large  growths  which  occasionally  form  at  the  shouldn  in 
consecjucnce  of  bruising  with  infection.  Haver  preferred  the  follnwinj: 
device  :-  He  first  inserted  sutures  of  relaxation,  using  drainage  nilie- 
of  large  size.  The  sutures  were  passed  at  a  distance  of  U  inehcs 
from  the  margin  of  the  wound  and  comparatively  de«'ply  <1" 
nu'uber  inserted  naturall_\  dcpendinn  on  the  .^izc  of  the  wonii  ' 
drainage-tube  was  then  inserted  and  the  wound  clos«"d  with  i  '  -'b 
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placed  interrupted  sutures.  Bayer  insistetl  on  the  importance  <>f 
drawing  up  a  fold  of  skin,  thus  producing  a  ridge  \  inch  high  before 
inserting  these  sutures.  A  large  piece  of  iodoform  gauze  was  spread 
over  the  whole  Held  of  operation  and  fixed  to  the  rubber  tubes  used 
for  securing  the  sutures  of  relaxation.  The  gauze  covered  the 
drainage-tube.  The  hors«'  was  then  allowwl  to  rise  ami  the  space 
marginated  by  the  rubber  tulu's  was  protecteil  with  a  pad  of  dressing 
material  which  was  caused  to  press  <in  the  wound  by  thrusting  bn.ad 
strips  of  thin  clastic  wo<mI,  similar  to  that  use«l  in  the  manufacture 
of  hat  boxes,  under  the  rublM'r  tulH'  on  either  side.  This  brought 
the  surfaces  of  the  wound  together  and  facilitated  unicm.  The  tritliii): 
l.K-al  prominentes  caused  by  the  stitches  did  not  prevent  the  appli- 
cjitiun  of  a  well-fitting  collar  and  usually  disappeared  in  a  moiitli 
i>r  two,  leaving  a  scarcely  visible  linear  scar. 

The  dressings  used  in  frmhins  i>f  Ihihix  may  be  divided  into  !«•> 
kinds,  viz.  those  of  a  temporary  character  tcimc<l  provisional  and 
thos«'  h»ten(lc<l  to  be  more  lasting-  |K'rmanent  dressings.  The  clmi,. 
for  the  first  dressing  is  often  very  n-stricted.  and  whatever  first  coin,- 
to  hand  may  re(piire  to  be  UM-d.  In  this  case  broad  strips  of  linen 
or  even  of  sacking  are  sometimes  first  applied  as  a  paddhig  and 
sup])ort.  and  the  splints,  formed  of  fiat  pieces  of  wtKni,  are  applied 
on  either  side  of  the  long  axis  of  the  l)one  and  fixed  in  position  h\ 
cords  or  straps.  Pieces  of  w<mkI  may  be  replaced  by  bundles  of  straw 
The  broken  part  being  thus  protected  the  horse  should  be  removed 
as  rapidly  ivs  possible  to  the  stable,  and  the  permanent  drcssiuj! 
applied.  If  time  permit  the  supporting  pieces  t)f  wood  may  be  s.'.vii 
between  linen  pads.  To  increase  the  firnuiess  of  the  dressing  r^H-^ 
of  straw,  lengths  of  solv  leather,  straw  board,  or  pitnes  of  lead 
moulded  to  the  shape  of  the  part,  can  be  i-mploy.Kl  in  place  of  wondeii 
splints. 

Permanent  dressings  are  prepared  with  starch,  dextrin,  planter, 
tripolith.  glue,  gutta-percha,  plastic  cardboaril,  and  poroplasti.'  t.lt 
When  applying  any  of  these  care  must  be  taken  that  the  bn.keii 
parts  are  first  replaced  as  nearly  as  possible  in  their  natural  posit i..n^'. 
an.l  so  retainctl  until  the  dressing  has  become  cpiite  hard.  i'l»' 
dressing  nnist  not  press  undu.y  on  any  point  aa  this  would  (auxe 
sicmghing  of  tlx-  skin,  a  complication  specially  liable  to  occur  v,liere 
prominent  bony  ))rocesses  have  to  be  include*!  in  the  dressing.  Tli' 
portions  to  be  covered  and  their  innnediate  neighbourhwxl  arc  tl  .re 
fore  first  supporte<l  by  the  apiilication  of  a  sheet  of  linen,  over  nnIm.Ii 
waddinK  '.t  .-.me  soft  ntrttcrtid  i«  thi<'k!y  applied  and  i"  r.-tainr  I  in 
position    with    a    soft    ban<lage.      instca<l    of    wadding,    soft    Ha   iiel 
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bandages  can  I..-  omployetl  ;  Ihew  perhai)s  Ht  »>ftt<>r  »n<l  are  pn- 
ferable.  After  thus  filling  up  all  irregularities  of  contour  and  bringmn 
the  dressing  to  a  level  surface,  the  permanent  bandage,  impregnated 
with  some  hardening  niaterii*!,  is  applied. 

A  common  error  is  to  apply  the  dressing  to  the  fracturetl  jxtnit 
alone.  It  is,  however,  absolutely  ne^e88;\ry  to  exteml  it  upwanis 
beyond  the  next  joint  and  downwards  as  far  as  the  hoof  or  claw. 
Any  weight  thrown  on  the  limb  is  thus  transferretl  to  the  bandage 
which  acts  somewhat  like  a  cylindrical  crut<h,  the  brc  .en  bone  beinn 
relieve<l  of  pressure   and  preserved  from  any   movement  likely  to 

prevent  union. 

In  apj.lying  <itarcli  Imidage^  the  parts  are  padded  as  descnlH**!. 
and  cardboard  splints,  rt^..dere<l  i>liahle  by  immersion  in  hot  water, 
are  appliecl.  These  are  fixed  in  position  with  bandages  completely 
saturated  with  starch.  Some  operators  prefer  to  omit  the  cardboard 
splints.  The  gravest  disadvantage,  however,  (.f  this  dressing  consists 
in  the  fact  that  it  requires  twenty-four  hours  to  become  thoroughly 
hard.  Starch  may  advantageously  U-  replaced  by  ordinary  glue, 
prepared  as  for  cari>enter8'  ust^  Dextrin  bandages  are  applied  liko 
starch  bandages  but  are  somewhat  dearer.  The  hardening  mixture 
is  usually  comi.osed  of:  Dextrin  ltM»  parts,  sj.irit  of  camphor  Wi 
parts,  water  5(Ht  ])itr1s. 

(Hue  ban<iages  are  sometimes  ustnl,  but  harden  rather  slowly. 
Bandages  ..r  strij.s  of  linen  are  smeared  on  one  side  with  melt«tl  glue, 
drieil,  an<l  r..l'-d  up  with  the  dressed  side  .utwards ;  they  are 
immersed  in  hot  wat.-r  just  iK'fon-  application.  Another  methtnl 
consists  in  thon.nghly  saturating  onlinarj-  bandages  hi  hot  thhi  due 
innne<liatt!lv  In^forc  use. 

Pitch  bandages  arc  prepared  by  drawing  long  strips  of  linen 
thr.>ugh  rtuid  pitch  aiul  hanging  them  up  to  cool.  In  use  compara- 
tively short  lengths  are  applied  at  one  time  as  each  must  be  softemHl 
aiurma.ic  adhesive   by   warming.     They   are  extremely  unpleasant 

to  handle. 

Water  ijlnxs  is  utilised  foi-  permanent  dre8shv,8  by  painting  aii 
ordinary  bandage  with  a  .solution  of  water  glass  as  each  turn  i-^ 
upjilied'.  (.1  11  very  loosely  rolled  bandage  may  be  saturated  with  tho 
fluid  l>elore  use.  This  dressing  hardens  more  quickly  than  stmvh. 
but  not  so  rupidly  iis  plastei-  or  tripolith.  It  is,  however,  lighter 
and  more  clastic  than  pliistcr.  Water  glass  solution,  when  nnxtnl 
with  chalk.  n\agnf«it«.,  Portland  cement.  et<.,  produces  a  stroiiL'cr 
dressing,  which  also  hardens  more  rapidly. 

The    iiKwt    generally    useful,    however,    are    jAagter   and    <n> ''M 
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handngeH.  McKlellern'  dry  plrtHtt-r  i«  nililK>(l  into  ordinary  l<M>wly 
woven  handageH  which  are  then  rolle<l  up,  care  heinjj  taken  that 
at*  large  a  quantity  as  poHHihIe  of  the  plaster  is  retained  in  the 
material.  Just  liefore  use  they  are  saturated  with  wat«r  (preferably 
containing  a  little  dissolved  alum,  which  hastens  setting) ;  they 
are  then  gently  s<iuee/.ed  anil  at  <mce  applieil  to  the  partK,  which 
have  previously  Imh'U  padcled  as  ahove  «lescril»ed.  The  first  folds 
should  he  applied  around  the  frei^  extremity  of  the  limb  and  ban 
daging  continutnl  u])wards,  care  being  taken  not  to  use  much  pressure 
The  piece  of  linen  ))laced  next  the  skin  should  »'xtend  beyond  tiic 
limits  of  the  bandage  so  that  when  the  latter  is  com])lete  the  edges 
of  the  linen  can  l)e  tunie<l  up  after  the  manner  of  a  cuff,  enveloping 
the  wadding  or  other  padding  material.  This  gives  the  dressing  a 
rounded  ettge,  and  prevent*  any  pressure  on  or  rubbing  of  the  skin. 
After  cimiplete  application  the  surface  of  the  dressing  may  !><• 
smcMitlied  with  the  wet  hands,  or  some  thin  plaster  may  lie  sprciul 
over  it  and  smoothe<l  off.  Depending  on  its  thickness  the  ban<liigc 
sets  in  from  fifteen  to  thirty  minutes,  <luring  which  time  extension 
or  Hexion  of  the  limb  must  be  jjrevented.  Plaster  of  Paris,  if  long 
kept  or  allowe«l  to  become  damp,  sometimes  fails  to  set,  but  a 
little  care  in  storage  will  prevent  this.  If  desired,  setting  may  lie 
delayed  by  adding  glycerine  to  the  water  used  in  mixing  the  plaster. 
To  further  support  the  dressing  tliin  pieces  of  wootl  or  splints  of 
zinc  or  timied  iron  may  be  inserted  U-tween  the  layers. 

Instead  of  pure  plaster  a  mixture  of  one  part  cement  to  two  "i 
three  paits  of  plaster  has  lK*en  reconunended.  It  apjiears  to  i)rescnl 
no  s|iecial  advantages. 

Tripolith.  a  grey  powder  the  composition  of  which  is  unknown,  is 
sold  commercially.  It  liardens  in  mudi  less  time  than  i)laster,  iind 
has  the  advantage  of  k»*eping  well,  even  in  open  vesst^ls.  Dressings 
iiuule  with  it  are  lighter  and  cheaper  than  thosi-  made  witli  pla.sit  r. 
but  ii.s  it  hardens  so  very  rapidly  only  one  or  two  bandages  shniiM 
Ik>  moistened  at  a  time. 

All  the  above  dressings  can  be  nmde  waterjiroof  by  varnish  or 
shellac  .solution,  whiili  also  gives  them  greater  durability.  \\  liile 
th»^  plaster  is  s«>tting  it  is  absolutely  necessary  tliat  the  limb  sIkhiIiI 
be  retained  in  the  jtroper  ])osition.  as  any  movement  breaks  iinil 
therefore  iisually  entirely  spoils  the  dressing.  For  this  reason  small 
animals  must  be  kept  lying  ;  larger  animals  should  he  placed  in 
slings. 

These  (iressings,  especially  when  of  plasfcr,  are  often  very  diili>  iiii 
to  remove,  especially  if  one  wishes  to  remov*'  the  ba!)dage  in  '«i> 


» - 


BANI)AUK.>S. 


133 


^\ 


Kia.  187. 


Fiu.   ls»i. 


t 


Fic.  Iss. 


Kli;     IS'.I. 


Flii.    I'.HI. 


^ 


/ 


X 


Fl<:.    Mtl. 


1.14 


HI'KUICAI.    UUKSSINiiS. 


l>Hrt«  «<•  iiH  Hgaiii  to  iitiliw  it.  T«>  fat-ilitat*-  Uiv  o|M'rati<»ii  xihh-M 
HcuworH  have  l)wn  dwinned.  but  they  are  very  i-oHtly  and  rapuily 
Itec-onie  worn,  while  tiie  Hame  (iliject  can  be  attaine«l  alnioHt  aM  well, 
though  somewhat  leHH  rapidly,  with  a  Htrong  pin-ket-knife.     The  liiif 
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tliiiiu^li  whicli  the  inciwion  is  t«>  lie  earried  is  first  thoroujjlily 
moistened  with  warm  water  or.  Letter  still,  with  hydnK-hloric  luiil 
In  the  latter  eas*-.  of  course,  tlie  instrument  used  for  cutting  sutici> 
very  considerablv. 
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(luttH-percha  dressings  arc  less  frequently  employed  in  veteriiiiry 
surgcrv  on  account  of  their  ci>st.  The  muteriiil  is  in  the  form  of  tiat 
plates,  \vhi<h  become  plastic  on  immci-  ..m  in  warm  water,  and  an 
then  be  pressetl  closelv  in  contact  witii  the  injured  part,  which  sli'niii 
hrst   be  well  oiled,      Tlie  soft    mass  adapts  it.self   with  the  grc.rc-^t 
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fmility  to  all  promineiu-eM  and  depreHsioiif*.  and  rapidly  beeomen 
hard  under  a  Mtreatn  of  cohl  water.  The  advantageH  of  gutta-perrha 
are  it«  slight  elaMticity,  the  eaw  with  whi<ii  it  tan  lie  kept  clean, 
it«  impermeahiiity  to  HuidH,  and  the  facility  with  which  it  can  he 
removed.  More<tver,  the  name  niHt(<rial  may  he  um-d  repeatedly, 
xo  that  itH  fintt  cost  i«  really  the  chief  ohje<tion.  For  xinall  aniniaJH 
like  dog8  it  in  particularly  useful,  and  in  fra.ture  of  the  lower  jaw 
in  larger  animals  it  renderw  excellent  nervii  »•.  a  kind  of  hollow  splint 
being  formetl,  in  which  the  jaw  is  endiedde<l. 

Ponipla«tic  felt  consist*  of  felt  impregnatetl  with  a  resinous 
iwlution.  It  is  made  in  sheets  of  varying  size  and  thickm-ss  up  to 
three  feet  square  and  J  inch  in  thickness.  By  immersion  in  hoiling 
water  (»r  exposure  to  drv  heat  it  liecomcs  (|uite  plastic,  and  may 
readily  he  moulded  to  the  shape  of  the  injurc<l  pait.  It  liecomes 
tirm  on  c(M)liiig,  but  a  "setting"  pnMess  continues  for  s<mie  time 
afterwards,  so  that  its  greatest  strength  is  not  attained  for  six  or 
eight  hours.  Its  porous  character  readily  permits  uf  transpiration, 
ami  the  skin  is  therefore  much  less  apt  to  become  macerated  by 
retainetl  jwrspirat ion  as  occasionally  happens  when  gutta-percha 
splints  are  used.  The  writer  has  .seen  very  excellent  results  from 
the  us.*  of  this  material  in  the  setting  of  fractunnl  lind>s  in  racehorses. 


IX.     MASSAGE. 

TiiK  term  massage  indmles  vari(»us  forms  of  niechanitai  Ireal- 
meut.  which,  according  to  the  demands  of  tin-  case  in  hand,  are 
citliH  iipplietl  singly  or  in  combination,  in  order  to  bring  alwiut 
particular  curative  results.     We  may  distinguish 

I.  (lentle  stroking  of  the  dis«'ascd  parts  uitli  the  lingers  or  open 
lia'nl  III  the  direction  of  the  flow  in  veins  and  lymph  vessels,  that 
is.  fniin  the  |)eri|>hery  towards  the  centre.  The  mu.xinnim  i.ressure 
U>  lie  applied  in  such  case  should  at  lirst  not  e.\(ced  that  pro<luccd 
liy  the  weight  of  the  operator's  hand. 

:!.  Brisk  rubbing  or  pressure  followed  by  sfrokinu  from  the 
Itriplury  towards  the  centre. 

:t  Heating  of  the  paits  with  the  open  hand  or  tist.  or  uilli  the 
tilije  lit  the  hand,  or  a  special  percussion  hammer. 

4  Kneading,  in  mIucIi  the  alfected  part,  usually  a  nniscle  or 
tfiiiliiii  is  lifted  as  high  as  possible  with  one  band,  and  then  scpieezed 
iii  |;ri .  isciy  the  .-.anie  niannei  as  cimc  would  compress  a  moist  sponge 
tu  s(|iM  cze  out  its  contents. 
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5.  Active  ihhI  j>»HHiv«'  im»venifiitH. 

To  jjirvent  formation  of  i»U(«tuU*  iit  flif  riMttn  of  Iht-  hair,  which 
would  put  a  Htop  to  further  inaM«aK(>.  it  i»  u»»nl  in  human  practirc 
to  »have  the  affecte*!  spot  and  ro«it  the  part*  with  Home  luhrioant. 
but  this  in  not  ahnoluteiy  nettlful.  Atronlinjf  to  the  elTeft  pnHluciil 
mattiiage  i«  ap|ilied  for  pericwlH  extendin^t  to  an  hour  or  more  diiilv, 
provided,  of  eourw*.  that  the  reaction  in  the  atTeet«Hi  partH  )H>rmit.s 
of  it.  At  first  maMHage  ftenerally  c!iui»«>M  pain,  which,  however,  dis- 
appeant  on  each  (H'tanion  fiurinn  the  pr<K'«iH«,  ami  in  repiace<l  l)y  a 
pleaHHUt  fe«'liii>;  of  warmth,  flexiiniity.  and  incriMned  power  in  tl.r 
partti.        • 

From  the  alM)ve  it  will  l>e  sotMi  that  maMHage  favoun*  incream-  nl 
IxKlily  Htrength  and  endurance,  hut  itn  lienf  etfeetn  can  only  Im' 
obtained  by  jiractice  and  by  a  thorough  knowUnlge  of  the  patlm- 
logical  prcKCHHeH  to  be  coMd)ated.  the  exact  anatomy  of  the  diH«>asc<l 
partH.  and  the  phyHiological  etfects  of  the  different  inaHnage  manipii- 
latiouH.  Kxperiment  nhown  that  the  efTe<'tH  varj',  smiilar  manipii- 
lationH  l>eing  irritant  or  si  nthing.  inclined  to  jtroduce  or  to  diiwipatf 
eongoHtion.  and  to  alleviate  or  arouw  pni  i,  according  to  the  idio- 
§vncraHy  of  the  patient.  The  ojH'rator  munt  tirnt  clearly  conceive 
the  changen  he  deniren  to  effect  in  the  diseawed  partH,  aH  only  tluii 
can  he  rew<onul)ly  ex]iect  to  cfTwl  improvement,  or  even  to  know 
whether  mannage  in  likely  to  be  of  benefit  apart  from  choosing  tlic 
exact  system  to  be  followed  in  the  case  in  i|Ucstion. 

The  action  of  nuissage  depends  on  its  favouring  and  iiicrcaHiii^' 
abHor]>tion.  accelerating  circulation,  and  relieving  piiin.  My  stroking' 
centripetally,  not  only  is  circulation  in  the  collecting  vessels  l(K'all\ 
stimulated  and  tension  relieved,  but  mechanical  congestion  in  p.irts 
remove*!  from  the  centre  is  less4Mie<l  an<l  exude<l  lymph  absorbed, 
while  extravasations  in  the  tissu«'>  tlicm.M'lvcs  arc  distributed  over 
a  larger  area,  are  brought  in  contact  with  numerous  absorbents 
and  an-  nu^'hanically  assisted  in  entering  thetn.  Fnr  these  reasiin* 
it  IS  best  to  commence  not  at  the  dise»s<>d  spot  itself  but  on  llic 
central  side  of  it.  and  gradually  to  iip))ri>acli  Mi<-  discas4>d  sjiot  in 
order  to  first  clc:ir  a  spiice.  into  wliicli  tlu'  cxiid.itc  or  cxtruvasaiinii 
may   more  readily   How. 

.Mosengeirs  experiments  prove  it  possible  to  remove  tfiiid  c\«'ii 
from  joints  by  jircssure  and  stroking.  He  injei'ted  Indian  ink  into 
the  synovial  cavities  of  rabbits,  and  in  two  <<r  three  iniiuiteH  redtircd 
the  joints  to  tluir  normal  form  by  massage.  On  fHtnt-miul'  n' 
examination  the  Indian  ink  was  found  in  the  nearest  iympiiiiii' 
channels,  ves.sels.  and  glands. 


1      i: 

4- 


I'MKH    OK    M.\HN,\«IK. 


1.17 


MiiMiMiyt*  proniotoH  Hctivo  abitorptioii,  (liiniiiisher.  Kwelliii>{  of  tiiwiK  -, 
and  therefort*  pnwi-.ure  on  the  wnHor>-  m-rvrH  thoy  confHin,  ,»  fiw-t 
partly  explaining  the  «lecTt'»iw  of  pain.  MftHHago  almi  «lirtH"tly  Htinni- 
lates  nervPH,  at  finit  intrpttH-  .g,  hut  aftt-nvardH  (Hniininhing  thrir 
irritahllity.  Newly  formed  adv«':\tit«>uH  tiHHiu-  ami  vpiwIm  may  Im- 
hniken  down  hy  powerful  pn'MHun-  and  nihl)injf.  Tlu-  extravawtti- 
thiiH  produced,  together  with  the  cellH  of  the  l.roken  down  tiHNue, 
may  Im<  rapidly  ahHorhed. 

luHltrationn  may  Ik«  di«|>«'rH«'<l  hy  repeated  and  Iom^  continiKHl 
iimwage,  and  cmIuh  formationH.  ho  long  at*  thev  are  not  of  li<  ly 
lianineHtt,  may  lie  markedly  diminiHhed. 

Muwles  are  Htimulateil  to  <«intraetion,  which,  m  ii  well  rwogniwd, 
eonHtitute«  an  important  factor  in  favouring  almorjition.  Not  <iiilv 
healthy  hut  relaxed  and  Hemi-paralyHeil  niuwIcH  again  n>M|Hind  to 
jitimulation,  a»  Hhown  hy  the  eliTtric  current,  a  fact  e.f>laine<l  hv 
the  increaiw  in  Mupply  of  nimrishment  to  the  part.  MuHcultir 
exhauHtion  following  exertion  ir.  H(K)n  remove<l  hy  kneading,  hoth 
becauHe  metabolic  prcMluctH  which  a<'cimnilate  in  muMcles  during 
work  are  mcvre  rapidly  al)i«orhe<l.  and  Uioause  at  the  snmc  time 
iiutritivp  material  in  hrought  to  the  parts.  The  capacity  of  the 
muHcle  for  exertion  may  even  litMome  greater  than  it  waH  before  the 
IH'riod  of  exhauHtion  set  in. 

MaHHage  is  of  special  service  in  iliseas*-*!  conditions  (h-|K'ndent 
oil  hy|)ert(>mia,  extravasation,  exudation,  thickening  of  lissu*', 
lulhesions,  in  short,  on  the  results  of  aseptic  inflanunation,  tin- 
|iriHiiicts  of  which  therefore  not  being  of  bacterial  origin  may  he 
aU.rlKHl  into  the  blood  without  pnKlucing  bad  results.  Mjwsage 
may  Im-  resorted  to  in  animals  afTecte<l  with  aseptic  iiiHammatory 
"Wfilinn  resulting  from  |)ressurc.  thickening  of  the  skin  and  sub- 
iiitiuicous  tissue  of  the  extremities,  bruising  of  the  nwirgins  of  jointn. 
the  curly  stages  of  c.vostos«-s,  periostitis.  inHtmniation  of  tenihuis 
iiiid  tcmluM  sheaths,  adhesion.-i.  distension  of  synoviHJ  and  mucous 
I'lirsc  induration  of  the  udch-r,  impaction  of  the  bowels,  tympanites, 
••t(  III  the  trcatnu-nt  of  most  of  these  dis«-as«-s  friction,  which  \vc 
mii>i  now  regard  as  a  kind  of  massage,  has  Invn  utilis«-d  since  ancient 
unit-  It  is  true  that  the  stroking  or  ndibing  is  as  often  as  not  in 
the  opposite  direoti(.n  to  that  of  the  circulation,  aiid  absorption,  if 
rciirriiig,  must  take  phce  by  collateral  j.aths,  inasmuch  as  the 
(liM-ns.l  s|>ot  lies  lietween  the  material  which  is  thus  pres.m-d  towards 
the  pniphcry  an<l  the  centre  of  circulation.  Furthermore,  rubbing 
itiiicr-,  from  strokmg,  inasmuch  as  consich'rable  pressure  is  employtMi, 
aiiH  11.  w    tissue  and  recently  formwl  vessels  may  ijuite  possibly  l>e 
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Itnikrn  clown,  the  further  ohangeH  then  «»«iumng  an  aJwve  notcnl 
The  K»me  in  tnie  of  the  iiyBt«m  of  pre«aing  on  and  rubbing  retem 
exoHtows  with  a  flat  piet-e  of  wood,  which  wm  cuRtomary  in  fomur 
timea,  but  the  comp»rative  ineffiriency  of  thi«  nidimentary  maHmivr 
lie*  not  w)  much  in  the  fac^t  of  the  o|>erator  failing  to  obiierve  the 
pru|)er  dirwtion  iv»  in  hiH  altogi'tlier  neglecting  treatment  until  fur 
too  lattv 

I»ng  ago  Bayer  pohiteil  out  that  in  veterinary  practice  we  cannot 
expwt  the  extennive  and  «ucceHnful  application  of  mamage  whit  h 
obtaiuM  in  man.  We  have  ulrendy  note«l  that  in  man  the  hfW  is 
removed  and  the  kUIm  lubriciited  to  prevent  pustular  eruption.  In 
animaU,  however,  we  cannot  Hhave  an  entire  limit,  and  even  if  the 
hair  were  removc-d  we  are  able  t<i  apply  miinKage  in  the  pro|KT 
centri|ietal  direction  only  in  a  few  placeM.  like  the  neck  and  back: 
at  aInioHt  all  other  spots  where  manwige  is  to  \hi  employed  we  are 
forced  to  work  agaiiiHt  the  direction  of  tlie  iiair.  which  i»  verj'  difficult. 
Bayer  attempted  to  overcome  this  difficulty  by  the  use  of  ma8HaK<' 
rollers  consisting  of  small  hollow  cylinders  covered  witli,  or  entirely 
lonstructcd  of.  rublwr.  Such  instruments,  however,  cannot  replace 
the  huiid.  which  so  readily  adajits  its«'lf  to  the  varving  contour  of 
the  IxMly  and  allows  so  nuuli  mon-  perfcc  t  an  estimate  to  lie  fornied 
of  the  prc»ssure  employed  than  can  lie  olitainc«i  in  any  other  wiiy 
The  exact  degree  of  pressure  to  be  uschI  is  difficult  to  judge,  and  i an 
only  i)e  leamcnl  by  practice  and  experience.  Excess  causes  injury 
ancl  delays  improvement,  as  one  often  sees  when  the  treatment  lm^ 
to  Ih'  left  in  lay  liands.  Bayer  jireferred  to  forego  massage  altogethei 
ratluT  than  leave  the  manipulation  to  the  owner  or  coachmai..  The 
pain  caused  by  pressure  and  kneading,  especially  where  much  fom 
is  employed,  sometinu's  renders  it  necessary  U)  resort  to  means  of 
rc-straint.  The  action  of  massage  is  consiiicrably  increased  by  siili- 
stituting  for  nu-re  lubricants  ointments  containuig  sui)stanc-cis  whirli 
promote  absorption. 

Active  and  gradually  increasing  exercise  priMluces  similar  i«'sult>. 
cliietiy  by  imjtroving  blotnl  and  lymph  circulation  an<l  increasing' 
metabolic  changes. 

MiiHsage  is  applicable  to  a  large  number  of  diseasc-s  and  tlicir 
sociuelff.  In  infiltration  of  the  cornea  with  milky  deposit,  not  >liif 
tt)  cicatricial  formation,  massage  is  applied  in  the  form  of  circular 
and  radiating  rubl)ing.  .\s  horses  with  disc-asc>  of  the  eye  usu^illy 
resist  interference-,  it  is  nc(c-s,>»ury  to  prtMced  with  caution.  IIh' 
hand  is  first  passc-d  over  the  suit  ..t  the  face  furtliest  removc-d  iioi» 
the  eye  and  gently  advance*;  more  anil  more  closc-ly  to  the  disen-id 
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i<v<'  Pinciiift  tii«  |MiiiitH  (if  the  imlnx  hihI  iiiiddli*  Hii^cih  very  lightly 
on  Hm*  up|>er  «'y«'liil  the  lid  in  cnuiiefi  U»  niuvi'  over  the  Hurfai-e  of 
t\w  cornea  with  circulnr  lind  radiHtiiiK  iiiov«>ni(*iitM.  Very  mnni 
rMulU  may  Ite  obttiiii«>d  in  thin  m»v  alone,  hut  a  Hinall  quantity 
of  nom«  re««or|>tive,  iiki*  the  y«'llow  or  red  oxide  of  mercury 
iiiiitment.  may,  in  addition,  Ix*  intriMiuced  into  the  conjunctival 
I4IW'.  Kayer  alK<i  reconunendctl  io<loforni  ointment  and  itHloforni  in 
ptiHder. 

MaHMafte  ii*  |iarticularly  valuuhlc  in  iiitianunation  of  tendoUH  and 
ill  n*cent  catieM  of  thickening  of  the  tendon,  but  only  when  the  con- 
dition is  circumHcrihciJ.  When  the  entire  tendon  in  thickened  the 
fffect  in  imu'h  leHH  satiHfactorv.  <>n  the  other  hand,  exc'ellent  renultM 
limy  lie  ohtaiiu>d  in  thickening'  of  the  flexor  pcdiH  iierforanx,  though 
conHiderahle  patieiu'c  and  |MTS4'veraiice  are  required.  The  finit  lieiii*. 
liftwi,  the  upper  part  of  the  thickened  «|iot  ix  graspetl  lietween  '(  ■ 
thuinli  and  fingers  and  kneaded,  iit  first  very  gently,  afterwiiu 
more  strongly.  Iiul  without  ivxcessive  pre^s|lre.  The  o|K!I'|(.i 
gradually  works  further  down.  ManipulHtion  lieing  complete  '!>- 
hors«'  is  exercise«l  for  a  short   time  and  a  wet   liandagu  ap)ilied. 

Ill  dispersing  the  soft  enlargement  resulting  from  periart'hriti 
the  lliuiiihs  are  mowt  employed.  The  |H*ripliery  is  first  manipulatetl. 
the  thuiiih  lieing  applied  to  the  soft  tissue  with  considerahle  preaxure. 
Tliis  tends  t<i  lireak  up  the  soft  deposit,  which  is  then  further  dis- 
(K-rw-d  hy  powerful  stroking  movements  with  the  thumli.  The  hors4- 
is  afterwards  exercise<l.  Passive  movements  of  the  joint  can  only 
Ik-  ( arried  out  Hatisfactorily  in  small  animals. 

Vogcl  recommends  massage  in  various  dis«'as»*s  of  the  uihk'r. 
(till  practitioners  appear  to  have  nx-ognisi'd  its  g(MKl  etfects,  as 
show II  hy  their  advising  fre(|uent  milking,  which  really  acts  as  a 
kiiiil  of  massage.  Vogel,  however,  lays  stress  on  the  suggestion 
lliiit  the  veterinary-  surgeon  himself  should  lirst  carry  out  the 
ii|MiHiitiii,  lu-ciiuse  rough  or  e.\ies;iive  manipulation  often  cauws 
it  rclapsf.  Tile  hard  masses  of  tissue  are  graspc<l  aiul  kneade<i  tir 
itilltij  under  the  fingers. 

Miissage  of  the  alidoiiien  is  most  useful  in  ruiniiiants  and  dogs. 
Ill  iiiiiiiimnts  it  arouses  peristalsis,  sc  that  in  tifttn-n  to  twenty  minutes 
the  ii\crloiul«>«l  and  torpid  rumen  may  often  he  set  in  action.  The 
Ih-i  method  of  manipulation  is  fo  station  on  either  side  of  the 
iilnl  tiicii  11  man  who.  laying  his  clenched  tists  close  together  on  the 
aiiiiiiils  si(h',  makes  regular  powerful  kneading  movements  froi" 
Inidu  iipwaiJls.  Where  severe  tympanites,  or  olwtinati^  impaction 
imasiiin  exist**,  or  rumination  has  heeii   luppressed  for  several 
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<l«v«.  Uu-  |ii)\v«T  of  tlu>  o|MT»it<»r's  HrniK  is  iimiitticiciit,  iiixi  \^t^n•\ 
sugj?«*sts  tl\<^  oiKTrttor  sittiiijf  on  ii  ntool  aiul  using  the  soles  of  tlic 
fti'f.  Ctiunter-prt^siire  must,  of  courM',  lie  exercisetl  on  the  rigiit 
side. 

In  (logs  the  iilMJonieii  can  he  nuissaged  with  the  animal  eitlicr 
in  the  upright  or  |>rone  position.  The  poinds  of  the  fingers  alone 
may  !«•  used,  or  where  over-disten<ied  portions  of  the  howel  ean  Iw 
felt  the  open  luimls  may  he  employed.  The  coil  of  intestine  i> 
grasped  with  the  fingers  and  the  contents  hroken  down  and  forced 
onwards.  With  tin-  animal  in  th<>  stantling  position  one  op«'rates 
in  a  similar  way,  the  points  of  the  ting«'rs  heing  slowly  pressed  frniii 
either  Hank  in'  >  the  depths.  Portions  of  bowel  may  Ih>  kneaileil 
and  peristalsis  aroiis(>d  hy  suddenly  releasing  the  parts  after 
■iid)jecting  them  In  steady  pressure.  In  this  way  even  severe  c<pii- 
>tipation  ma_\'  he  cuicd  and  more  serious  operation  often  avoiih-d. 


X.     PHLEBOTOMY. 

H\   plilcti<ifomy   is   nieanl    the  siu'gical  opening  of  a   vein  for  the 
purpose  of  removing  Mood.      .Mthough  liieeding  is  almost  invarialilv 


practised   on    vein 


artcric; 


av   he   Utilised   for   the  s; 


ame  purpo 


and  the  old  term  lilnnd-lett ing  included  venesection  or  phlehotoniy 
.tnd  artcridtomv,  |{le«'iliiig  from  capillary  vess<'ls  is  usually  effected 
li\    scarilieation  or  the  application  of  leeclu-s. 

Ulcediiig  max   lie  divided  into  general  and  locid.     (Jener.d  hiecflim; 


eonsists    III    removing  a    large    volume    o 


>f   hlood    with    till 


jecl    cil 


lowering    Idiioil-prcssiii'c    Ihroiighniit     the    itoily  ;      lix-al    lilee<l)ng. 
the   other   hand,    is   iindcrtaken   to  reduce  the   (piantity   of   hlood 
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tied 


III   f'Tincr  times  liieeding   was  popular  in   all   acute  and  feveii^li 


eoiinit  Kills,  and  was 


c\cessivelv  nractised  that  a  reaction  liaturMlU 
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I  result  aceeleralei 
liv    till'  cntircU'   diliercnt    views   now    held   as   to   ilii 
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]ireparation  of  protcitm 


resorted  i>i  for  ohtaining  lilooti  for  microscopical  ni 
liacti  riidiiyiial  experiments.  The  periodical  liieeding  of  aniniaU  in 
>|iiiM!j  to  keep  ihcMi  ill  ).'ond  IicmIiIi  is  -ii||  jUMctised  in  a  few  p.i'l- 
(«f  the  I  (luntiA  .  I  lilt  is  i;i|ijdl\  d\  iiiL'  out  'I  he  innate  vitality  of  aiiei-  nl 
~iipcislil  inns  Is  wi'jl  illiistralcd  li\   its  li.iv  ing  Miivivcd  so  long. 
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It  woulil  appear  that  vi'iH'Hrctioii  plays  no  ^roal  '  crapeutic  rdlv. 
hikI  when  we  recall  that  it  is  (ontra-indicatcMl  Itoth  in  "xtrenie  youth 
and  age,  in  conHtitutional  weakness,  pregnancy,  cii..  there  is  little 
wonder  if  it  is  now  comparatively  little  practised.  Its  most  important 
indications  are  in  dangerous  conditions  resniting  from  ntarked  dis- 
tiirlmnce  of  circulation  in  important  organs  like  the  lungs  and  drain. 
Il  is  also  valualile  in  other  diseases  like  laminitis  and  lundiago,  in 
which,  liowever,  its  exact  mmliin  o/mumli  is  ohscure.  It  is  known 
tliiit  the  reduction  in  ipntntity  of  the  circulating  tluiil  is  at  once 
fiillowcd  hy  diniinisheti  hloiKl-pressure  in  all  the  vess<-ls  and  changes 
ill  the  circulation  favourahle  to  the  iclief  of  l<K'al  congestion.  The 
IiIihmI  withdrawn  contains  a  large  quantity  of  nutritive  material  and 
l)l(KKl-corpuscles,  hoth  of  which  are  of  great  importaiue  to  the 
organism  when  struggling  with  micmhic  infect iotis  ;  in  such  diseases, 
tlicrcfore,  hUxnl-letting  is  seldom  advisahle.  As  it  is  also  known 
that  inflammatory  proces.ses  in  the  hody  most  cominunly  result  from 
infection,  this  fact  renders  hlood-letliiig  still  more  (|iicstioiiali|<'  .is 
a  iiiciiiis  of  condiating  inflammation. 

On  the  other  hand,  a  certain  amount  of  infective  or  toxic  suli- 
stanccs  is  also  remove*!  with  tlu-  Mood,  hut  as  general  hlecding 
weakens  the  patient,  and  as  active  resorption  from  the  great  hody 
cavities  follows,  it  ma}-  happen  that  a  greater  amount  of  injurious 
material  is  eventually  ahsorhed  than  is  reniov«'d  from  the  circulation. 

As  mentioned,  active  al>sor]>tion  from  the  tissues  and  hody 
cavities  follows  hieeding,  and  the  tfuiil  constituents  of  the  hlood  arc 
thus  replaced.  This  explains  tlie  value  formerly  altacheil  to  the 
jiracticc  iw  a  means  of  promoting  resorption,  in  opposition  to  this 
is  the  fact  that  tlie  pro|)ortion  of  water  in  the  hlood. is  therehy 
relatively  increased,  and  with  it  the  t«-ndciicy  to  fresl;  exudation. 
Kxpericnce  shows,  in  fact,  that  litth-  can  he  expect«'»l  of  blw^liiig 
ill  this  direction. 

BieiMling  is  followed  t»y  ii  temporary  increase  of  tissue  metaliolism, 
asslnnvn  hy  augmentaiion  in  the  (juantity  of  nitrogenous  compounds 
and  |ilii)sphoric  acid  voided  in  the  urine.  Sui'h  a  result  can  s<-arcelv 
Ih'  interpreted  as  favouring  recovery. 

At  the  pres<>nt  day  horses  and  cattle  are  almost  invarialilv  hied 
Innii  the  jugular  vein  ;  formerly  it  was  the  custom  to  hieed  from 
the  ~iilMutaneous  thoracic  vein  in  disi-ases  of  i\w  chest,  froi»i  the 
iiiainiii.ny  vein  in  diseases  of  the  udder,  and  fniin  a  digital 
vein  III  diseases  of  the  foot,  hut  experience  slowl>  convinced  o}H'rators 
tliii'  111  advantage  was  thus  gained.  The  jugular  vein  is  now  ahiiosi 
iiu.iii  ilijy   chosen    because   it    is  ca.sy    to   tind,   convt^niently    situated 
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an  regard8  height,  etc.,  and  while  hiiMKl-presHure  within  it  i«  low.  a 
conHiderable  volume  of  hlo<Kl  nmy  »  '  obt«iiie<l  in  a,  nhort  time.  It 
lien  in  the  "  jugular  furrow."  formed  above  by  the  ma.Mtoido-humeralis 
and  lielow  by  the  stenio-maxillarin  museles.  Beneath  the  nkin  uml 
l(H»He  connective  tissue  lies  the  panniculus.  which,  though  very  thin 
in  the  upper  portion  of  the  neck,  attains  half  an  in<h  in  lhickii<s> 
ill  the  lower.  [ii  the  upper  half  of  the  jugular  furrow  'the  v«in 
rests  on  the  sulMHapulo-hyoideiis  muscle,  which  there  separates  I  lit 
vessel  fnim  the  carotid  arter>'  ;  but  in  tlie  lower  half  the  vein  rcHt> 
on  the  side  of  the  trachea,  and  is  in  direct  contact  with  the  carotiil 
which  lies  above  and  slightly  internal  to  it.'  The  point  cho,>*.'M 
is  the  juiiition  l)etween  the  upper  and  middle  thirds  of  the  nek 


where  the  siibscapulo-hyoidcus   muscle   iiiUMvtiies   lH>t»een   Mic   v.iii 
and  the  carotid  artery,   which   i^  therefore  less  likely   t..  be  injuiv.l 

The  average  quantity  of  IiIihmI  iibstracted  M  n\w  time  is.  i'    tin 
.IX.  10  U>  l«  piiit-s.  the  lj,.is»^  8  t..  12  pints,  the  |.i.ir  I  to  I  i  piiit-^.  sh.f|. 
i  of  a  phit.  and  d..g   i  a  pint,   in   fowls  -it   t-.    |o  tluid  .Iriuliin- 
individual    i>eeuliaritie>.    however,    tiiusi    be    tnkeii    •iilo    aerount    in 
t  ach  case. 

InstrumenU.  The  simplest  instrument  is  the  laiieet.  .Se\,nh 
forms  arc  used,  the  varieties  ot  .\lii<ii  ale  shown  m  Vtn  \*M>  Hi' 
Klij-'llsh  lancet  in)  has  a  relativel\  obtuse  |..>iiit  the  (rt-rman  i  i  i- 
somewhat  more  a.nte  in  the  Italian  i<)  the  l.la.ie  is  iianower  !•  'in 
th-  .•ommeniemeni.  anil  the  rutting  cdjic  ruiatixcly  long  and  sleii'!" 
(/  is  the  sabre-whajiod  or  abs(es>  lamtt.  iiaviiiji  one  convex,  and  -i' 
(oncave  iiittin>f  ed^re. 

lo   l.lccd    Willi   the   lan.et,    though   a|i|.a!eiit  ly   ea>\      re.|tiires   .    .ii- 
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!»i«lprable  practioe  :  the  varying  thickneMH  and  resiHtanco  of  tlie  nkin 
in  (Jifferent  aninmU  making  it  difficult  to  judge  nf  tfie  exart  aninunt 
of  pressure  required  to  ojx'n  ffie  vein  without  transfixing  it. 

For  this  reason  other  instruments  have  eoine  into  use.  The  most 
popular  of  tliese  is  the  tleam  (Fig.  197).  The  handle  extends  some- 
what iH'yond  t^ie  ins4^rtion  of  the  aetual  cutting  part,  and  is  intended 
t(i  pn'vent  the  instrument  entering  t«M)  deeply.     Sometimes  the  hack 
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III. nil. 


Fio.   200.     Til*!-  (if  Hernng. 


Kio.  iJlll.- 
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of  ihr  handle  is  provided  with  a  broad  surface  (Figs.  198  luid  199) 
"11  Aliiili  the  blow  of  the  bio<Ki-stick  i.-*  deliv»-red.  ('omhinetl  Heanis 
haviiiL;  a  nuMd)er  of  blades  in  one  setting  are  also  common  (Fig.  'Jno) 
rill  tl.iiiii  is  caus(>d  to  jienetrate  the  vein  by  a  sharp  blow  from  the 
li.nii  ■■!•  blo(Kl-stick  (Fig.  '2iU).  With  the  latter  the  nwessarv  forvc 
lan  1 1  Iter  be  estimated,  and  the  inconvenience  of  either  failing  to 
|iriii''itc  the  veswl  or  completely  transfixing  it  c<|Uttlly  avoided: 
111  il'  i,  i-ring  the  stroke  the  arm  should  not  Im-  moved  fc  a  whole. 
'lilt  -    \  from  the  clltow. 


\      r... 


*  t 


>  (    :;: 
•'■■:- 


Ci 


I     • 


•     » 


•     I 

ii 


f  : 


4 

in 

»    - 

:*/* 

s 

I 

I 

•  i 

( 

1 

t 

. » 

144 


SPKINli    n.KAMS. 


Spring  Hetuiis  (Fign.  202  liiid  203)  «r«>  iiitt'iulcct  to  overoonw'  tlu' 
foregoing  difficulty.  '\\\v  <'hs«>  of  the  t1«'«ni  in  providtni  with  an 
opening  (C)  for  tin-  piwsiigc  of  tlu-  tUiini  (¥),  wliicli  is  vvitlMlra\»M 
into  the  caiH'  und  set  by  drawing  biiek  the  <(Hking  lever  (.4),  le»vin>; 
the  pl»t«'  ((')  free  for  iipplieation  to  the  vein.  Having  piaee<l  the 
inslrunieiit  lucuriitely  in  position  the  operator  tlepresses  the  trig>;ir 
(/>).  releasing  the  tieuni,  which  makes  a  rapid  to-and-fro  tnovenieiit 
dividing  the  skin  and  opening  the  vein.  .\s  the  instrument  is  readiK 
placed  in  pusilion.  always  cuts  in  the  right  dirci-tion  and  to  ilir 
riirhl  Icnuth  and  depth,  and  can  lie  regulated,  it  continues  popuLii 
ilespitc  it>  lieiiig  i  umplicaled  and  ditticnit  to  clean. 


Kill     isyX.      S|iiin_;   ill  Mill 

'hi    rntIM 


I'll:  .Jii:!       S|iiifi_.  Ill- nil  :    l.ilii   tiiiiM. 


When  lilceditii;  dxcn  ;i  lilccdini:  -firing  is  n-ipiircd.  ir.  ;i  mril 
pnividi'd  it  line  cml  vvitli  a  mm,  liv  passing  the  eord  round  tin 
liasc  III  the  iicik  and  thruiii^li  the  riiiL'  and  drawing  It  tight.  tciiipMinv 
••uSiurL'cnieiit  111  the  |ugiilal  i»  produced,  wliiili  taeilitMU-s  iipciiili  ■• 
Kxccpt  Iiir  slaliion>  and  \ei\  liciiv\.  t.it  animals  the  lord  i-  ih'I 
required    in    eipune    practice 

rile    liloiid    slimilrl    Ih'    received    in    .1     \essel    of    measured    eapiiil\ 
-•>  ihiil    the  aniount    remnveti   nia\    lie  .niiiatelv  known. 

rile  skin  UiiUIld  l^  i  lii«ed  ullli  a  pin  »iilurc,  or  the  oldii  H) 
inlernipicil  Mitiirc  .\  uuiil  ul  <aiiti<in  is  rei|uircd  i!j.Minsl  ii-iiit: 
ii.ii!-   Ii'iin    llie   in. me   ur   t.iil    111  iiiniplete   the  pin   .-iitui'e.   as   \\a     'In- 
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cilil  faHhiim.     TIhw   luiirH  not   infn'<|U«'ntly  inf«H-tv<l   th«>  wound  and 
priMliictfl  ])hl(>l)itiH. 

Operation  on  the  horse.  Wlu-n  using  the  s|)iinfj  H«'ani  it  is  of 
little  imporfiincf  on  vvliich  side  the  operation  is  peifomuMl,  though 
Honie  slight  advanta^re  at'crues  from  st>l(<<ting  the  right.  The  same 
is  true  of  the  laneet.  hut  the  tieam  can  he  used  most  eonveniently 
oil  the  left.  At  the  jniiition  of  the  upper  and  middle  thirds 
iif  the  nwk  a  small  area  of  skin  should  lie  shaved  anil  disinfeete<l 
(hV's     204    and    •_'<».')).    this    preparation    minimising    the    danger    of 
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n-       Tin-    lifud     is    held     slightly    elevated     tiy    an    a.ssistant. 

I -niuf  horses  mav  lie  tuit<'h«'d.  and  tlie  fore-foot  on  the 
ii|it-ratinn  may  !•<•  lifted.  When  using  tl;e  ordinary  fleam 
'  s    ,.\,.s    sliiiiild     111'    lovered.    Iieiause    at    th«'    moment    of 

.  ihc  l,liiw  the  aiiiiiiiil  is  apt  to  start .  (h-feating  the  operator, 
mitsc  this  is  not  likely  to  orciir  in  using  tlie  lancet  or  spring 
Having  cucked   the  spring  fleam,  the  ojieratoi-  stands  hcsidc 

'Hill's  shoidder.  and  with  the  thiimli  or  lingers  of  llir  left  hand 
-es  the  vein,  causing  it   tu  lie  dislended 

ilil    llicli-    lie    any    douht    as    to    the   ex.ict    spot    to    select,    the 
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jm'iwure  may  Ik*  rolaxpd  and  rejMMitiMl  once  or  twice,  wlien  Ihe  tWuk 
and  fallinji  of  llic  vein  will  render  iJs  position  evident.  Immediately 
it  aj»iM>arH  clearly  the  plate  of  the  fleam  ii*  adjusttnl  jiwt  over  it  aii<l 
parallel  with  its  long  axis,  the  trifjjier  is  jjently  prenned.  and  tin- 
incision  made,  riu-  tieam  is  then  removwl,  hut  compre«8ion  of  tlir 
vein  1k«1ow  the  incision  must  he  continued  until  the  ni-cessary  quantiiy 
of  hlood  haH  l)een  ohtained. 

Ff  the  vein  has  only  i)een  sfahlunl.  the  IiUmxI  flows  in  drops  or  in 

a  very  thin  stream.     In  suih  cas*-  operation  should  not  l>e  repealed 

at  the  same  |)oint.     Sometimes  the  l>loo<l  at   first  flows  in  a  thi.  k 

stream,  hut  soon  dimini.Hhes  in  spite  of  continmHl  c(m»pn's»ion.     This 

is  due  to  the  skin  havinji  slipped  to  one  side  and  coveretl  the  wouml 

ill  tl>e  vein,  or  to  ii  fra^rmcnl   of  suhcutaneous  tissue  having  int.r 

posed   itself,     liy  slightly   mo\  inji  tin-  skin  or  the  horne's  hea<l.  hi 

l)v  inst-rtiiig  the  finger  in  the  animal's  mouth  and  so  causing  it  i.> 

n   ike  chewing   movements,  the  How  can   he  restored.     Occattionivllv 

.'  vein   is  opened  over  a   valxe.   which  falls  into  the  wound  iiml 

"tnicts  the  stream. 

.lets  of  hright  red  lil  "kI  mi.xcd  with  the  <larker  stream  show  tli.d 

tic  carotid  has  Ikh-u  oi     led  ;    and  if  the  wound  he  large  the  anini.il 

s  the  carotid  he  immediately  ligate<l.  I  iif 
.impressed  hy  an  assistant,  the  exist iiii: 
•  for  a  distance  of  thre<'  t<i  four  inches, 
muscle  divijUnl,  and  the  carotid  expoM-.! 
artery  shouhl  he  grasped  with  the  fingers. 
n\\  Ihe  nerves  which  accompany  it,  niul 
!;d  cir<  Illation,  (hmhly  ligat«<l.  Care  must 
recun  lit  and  other  nerves  and  in  cleansinj; 
the  !!■  es  or  irritation  prcKlueed  hy  li"iil 
owe  V  cardiac  disturhance.  dyspnu;! 
II  .  1.  tluMls  like  continm'd  compreN~i.iii 
=  e  >kin  with  sutures  have  Ihmmi  rei'iii 
mended,  ('.impression  iin.  in  isolattnl  cas»'s  he  followf-d  l>> 
hiemostasis,  IdiI  closure  of  •■  ..  -kin  woumi  is  dangerous.  Kxperiii  •  ni 
shows  'hat  a  large  hienmioma  usually  <levelops.  and  pressuie  ..i 
the  trachea  may  liecomc  so  stivere  as  to  thivaten  sulTfKation. 

Sometimes  a  small  artery  in  the  region  of  operation  is  divi  <.l 
and  gives  the  impression  of  the  carotid  having  Iw-en  injured,  huia 
of  the  vagus  or  sympathetic  nerve  sj-lcKiin  iM-curs.  IVrforatim  i 
the  trachea  can  only  lie  ciiused  liy  gross  carelessness,  hut  if  op.  .eil 
siifh(  iently  for  hlood  to  enter  the  lungs,  it  might  give  rise  In  irMirlf 
s<im«'   sym|itoMi>. 


may  hieed  to  death,  ii 
vessel    should    he    Hrr 
cutaneous   wouiu* 
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dra\Mi   fii-  >ard, 
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Tlu"  low  or  pven  n<'Kutiv(>  IiIihmI  im-Msiin'  in  th«'  jugular  vein 
i(iiiitr«  it  i*|:i'<inlly  <<iiiviMiit'iit  for  vi-ncfMHtioii,  hut  «t  tin-  >n\n\v  tinui 
i-ntaiis  It  crrtttiii  (iaiigfr  of  air  I  t-iiin  aH|iirat*><l  into  it,  with  poxsihly 

II  fiititl  rwult.  UHually,  oven  if  tlio  vi'iii  lio  not  •oniprt-HHttl  liolow 
the  incision,  nuftirient  hlood  flows  from  alxivo  to  prentTVP  a  Mliglit 
|M>Hitiv«'  preHHure.  But  a  ^\^H'\1  inxpiration  may  lie  followeil  l>y  mo 
rapiil  a  ruHh  of  l>liM)<i  towanlH  tho  heart  ax  dangeroUHly  to  fa%'our 
the  indraught  of  air  through  the  woun«l.  Thin  in  not  a  frwpH'nt 
iiciidfiit .  and  it  «annot  wrll  occur  wliiU-  tln<  <>i4ia|iing  Mtreani  of  I>I(mmI 
ir«  strung  an«l  full  ;  though  it  may  liainn-n  aftor  t\w  Htr»>am  Mlackons 
or  (THs«'s.  Com|>rc88ion  of  lh»'  v»'ks«'I  <i/«)iv  the  wound.  a«  sometimes 
iMplicns  from  the  patient  leaning  against  the  numger  or  on  the 
cdllur  »hank.  is  favouralile  to  the  aspiration  of  air  through  the 
wound.     For  this  reason   the  lutHiieoiis   wound    should    alwayH    Im- 

Mitllli'd. 

Tlie  sudden  or  rapid  entrance  of  a  large  volume  of  air  into  the 
jiieiilai  is  aceompanitHJ  hy  a  hissing,  gurgling,  or  sucking  sounil  at 
till-  uiiiiikI.  followed  hy  intense  dyspncea,  dilated  ]>upils,  pallor  of 
till-  miiciius  nuMuhranes,  and  a  peculiar  elumiing  noise  which  is  liearil 
'ivfi  the  heart  :    at  once  the  horse  staggers  or  sways  to  and  fro.  falls 

III  111.'  ground,  and  may  tlie  in  a  few  minutes.  At  one  time  insuttfa- 
tiirti  lit  air  into  tln'  jugular  was  freijuently  resorted  to  in  destroying 
liiii^s  The  vein  was  o|hmuhI  with  a  knife,  a  caiuiula  or  pi|M'-stem 
itiiHTtccJ.  iind  the  operator  -of  go»Kl  lung  capai-ity  -with  his  mouth 
<t|i|ilii<l  to  the  tuhe.  hiew  as  strongly  as  possilile,  the  hort«e  falling 
anil  dying  without  a  struggle.  The  nun-hanism  of  death  from  aapira- 
timi  lit  air  into  a  vein  has  not  lieen  satisfactorily  ascertaiiuMJ.  It 
han  lifi'ii  supposed  that  the  spumous  or  fnithy  mixtuii-  of  IiIoimI 
and  ail  prmluees  distension  and  paralysis  of  the  right  -td»'  of  the 
lii'art  ami  consei|Ucnt   arrest  of  the  cirinilation. 

Siitliricnt  Itlond  hiiving  l>e«Mi  taken,  the  skin  is  cIos«h|  either  with 
•I  pin  .1  inferrupti-d  suture.  In  the  fornier  case  tlu-  pin  is  cautiously 
riiiii'.il  ill  thirt\  ^i.x  to  forty-eight  hours,  the  parts  lieing  supported 
'  iiiitiers  <il  the  left  liiiiid  whilst  those  of  the  rigiil  rotate  and 
till'  pin.  Ill  closiiii;  the  wound  care  must  Ix'  taken  not  to 
iiiiich  traction  mi  ilic  idL'es.  a,s  this  might  cause  sefatratjon 
I't  III.  -kill  fiiiiii  iiiiderlying  tisMies.  and  extensive  extraviisation. 
^iiiiHi  \  if  during  lileoling  the  'iiiter  opening  lie  ohslriictfHl.  Iiiooil 
iti-»  under  the  -"kin.  Such  extravasation  would  he  ot  little 
Mrc  were  it  imi  that  li\  coinpressiiig  the  vem  it  may  lead 
iliiis  liiriiiatioii.  uihI  that  it  always  siipplw*  a  favi'uraliie 
l"i    the  tiirther  dcvclnpiiicnt   of   the   micri>-ori;ani(«nis   which 
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alnKMit  iiipvitnhly  «'nt4«r.  Fiiiliirt*  tf>  remenilK-r  thew  fwtH,  hiuI  t.. 
i>l>w»rv««  nw»'»«KHrv  cU'unliiH'HH,  uccoiint  fur  numi  ••am-x  of  HiijinumtiMii 
umi  phleliitix  unci  the  cuiDitlicatidim  whirh  follow  tiM'in. 

To  prevent  the  animal  injuring  or  infei'ting  the  wound,  by  leaning 
against  or  rubbing  itwlf  on  the  manger,  ete..  it  Hhould  be  Heciin-d 
«in  the  pillar  reinH  or  tunl  up  short.  Nor  xhoulil  it  l>e  worke<l  ?*<"iii 
aft«r  bleeiling.  Inn-auw  the  prefwure  of  the  eollar  on  the  vein  or  llir 
riw  in  bUKMl-prwwure  i'onw(|uent  on  exerticm  may  cauw  the  li|i» 
of  the  wound  to  spring  open. 

In  o|>erating  with  the  spring  Heam  on  the  left  side,  the  inHtruniint 
in  held  in   the  reverwnl  dirertion    -that    in.   with   the  blade  point  il 

downwards  (Fig.  20.'»).  or  i\w 
vein  may  be  eompn'sm'cl  with  ilic 
right  hand  and  the  fleam  lulil 
with  the  left. 

The  right  jugular  is  eaHiii  tn 
o|)en  with  the  lancet  (Kig.  •.''•ti| 
The  position  of  the  operatni  i> 
similar  that  is.  near  the  animal's 
shoulder.  After  wetting  and 
smoothing  the  hair  the  vein  l> 
compresM'd  lightly  below  the 
point  of  o|H'ration  an<i  eans«il 
to  appear  «liHtinctly.  The  iii- 
eisi(m  is,  am  l)efore.  at  the  nmst 
prominent  point  and  elos«-  tn 
the  ojM'rator's  fingers.  I)efaii* 
here  the  vein  is  more  or  lfs.« 
ti.\ed.  The  lancet  is  tlmisi 
inwards  ami  slightly  upwanlv 
so  as  to  produce  .-i  sutbciciitly  large  woinid.  thniigh  care  mu>i  !«■ 
taken  not  to  absolutely  slit  oj:en  the  vessel,  as  is  sonu'times  ilmif 
from  over  HiLxicly.  It  then  U-conu-s  ditticult  to  stop  the  flow,  ami 
if  miiv  be  ncccs.sary  to  ligate  the  vein,  in  adilition  to  which  ilirff 
is  danger  of  uir  ciit«'ring  the  vessi-l.  The  incision  shouhl  be  ii.  tlif 
centre  line  of  the  vein  ;  the  upper  (or  posterior)  aspect  of  the  \ —mi 
nuist  Iw  avoided,  as  injury  to  the  caroti<l  artery  may  readily  i-uli 
from  incisions  in  this  direction. 

In  using  the  ordinary  fleam  (Kig.  2n7)  the  operator,  stiii  lint' 
opposite  the  animal's  left  shoulder,  holds  the  fleam  lightly  ImI  >nii 
the  index  finger  and  tliuudi  of  the  left  hand.  compr<-ss<>s  the  vctii 
with  the  other  fingers,  and  «itb  a  short,  smart   blow   from  the  !■   ""I 
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Klii'k.  or  fatliii|{  (IiIh.  frniii  th«*  e<lf{i<  iif  tli*-  ri(;lil  liaiitl.  ilrivi'x  t\u- 
HcHiii  into  thi"  vi'in.  Tin*  Httnin  iiiumI  Iii>  h«>l(l  cxHctlv  »t  rijjhl  hiijjU'h 
to  tlif  i«kiii  ovor  IIh-  hiffhtwt  pruniincnct'  of  ihi"  vriii,  otht>rwiH4>  th«' 
vcHM'l  will  Im<  o|irii*'<l  on  one  hhU-  nr  tht>  itiHtrniiiciit  will  Hlip 
pHHt  it. 

I tiiH-kcrliutT  Hiiil  ('iiH|iur  rciomnii-iiili-il  h  M|i«>*'iHl  tr<NHr  aiitl  caiiiiiilH 
for  MiHtlinp.  Am  thiN  iiiHtriiiiiciit  had  lic««n  iiwil  for  noun-  yvurn  for 
jritrii  veiioiiM  mlininiHtrHtioii  of  (lrii){M.  it  iHciirrfd  to  tlii-iii  that  it 
iiii^lil  lie  ('<|UMlly  UHcfiil  for  withdrnuiiig  liluod,  «*H|ii'<iHll,v  wlu'rc  it 
wax  licHirahle  to  Mhicid  the  witlidrHwii  >>l<Mid  aftaiiiMt  lotitaiiiiiiutioii, 
iiK  ill  |ir«*parinfi  |»rot«'«tiv«'  h«tuhi.  Tin-  cannula  Iihm  tin*  grrat  atlvan- 
tuilv  over  tht>  fi«*ain  that  it  can  lie  inm-rtcd  xcvcral  tinieH  at  the  Nanio 
|ilH(f  In  op«>ratin){.  tin-  vi'iii  is  raiHcd,  th»'  skin  divided,  and  the 
vein  cx|>oH4'<l.  'I'hc 
o|)ci'atcir.  standing  on 
the  iiiiiiiiars  n«*ar  Hide, 
I  lie  II  IhruMtH  the 
(uiiinila.  carrying  its 
sliicid,  steadily  into 
lilt-  vein  for  a  distanc'e 
nf  iliiif  iir  ftiiirinclies. 
ulicM  lili'cding  follows. 
Sdiiif  (lcx)erity  is  re- 
i|iiirf<l  liiittlieirethod 
>>  |iaili(iilarly  iiS4>fnl 
fur  laliorat^irv  work. 
iikI  ivnids  almost  all 
tlif  ri>k--  formerly  ap- 
|MilaiMiii>!  to  phlehotomy  of  the  ju|Bular.     When  the  niHessarj-  amount 

"'  '•' '   '>'*»*    Ixt'ii    ahstracted.    a    lilunt    trm-ar  is  inserted  into  the 

raiiiMil.,  t,.  prevent  air  entering  the  vein,  and  the  comhined  in.stru- 
meiit  »illidrawn.  The  wound  is  dressed  antis,.ptically  and  vUm-il 
with  ii  Miigle  suture,  or  may  lie  left  open. 

I"  cattle  the  jugular  vein  is  also  opened.  The  animal's  head  is 
raiMil  l,v  grasping  the  horns  and  the  eyes  covered  The  hair  is 
'<"i"\"l  from  the  si-at  of  o|K"ration.  the  hieeding  cord  previously 
""""■•iHd  adjusted,  and  the  veswl  opened  just  ahove  the  |M.in"t 
"f  r..i„|„,.ssioii  l,y  means  of  the  Heani  The  operator  staiuis  as  in 
lilt»-l,,:,    ;,   |„,r^,.       |„  ^,„„,|  ,,„,j|,.  ,,,|^.  11^^^^.  ^_^.^_^^  ^j^^^^l  ^^^^   ^1^^    _^.  1^ 

''l'!"'~i  '"  that  of  operation  and  lean  over  the  animal  Tlii>  meth.Ml 
'i^'^  il  iilvantage  that  the  operator  i  aniiot  well  lie  stnick  I.n  the 
limn..     i|„.|,,  n„  occasionally  happens,  it  kicks  in  a  forward  diriMtion 
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Oil  Mvoxmi  of  thv  liKw.-  .iiiMiiK«'nM-nt  "f  tlu-  ^'kiii  in  i.xi-ii  it  in  h.i 
iiH«<MMary,  tlioUKli  i»  i"  rt<lvi>*i»l»lf,  to  iiiwTt  n  .xiilun'. 

Hlwling   from    t>M'   nitumimry    v»mi.    wii«   fi>rnuTl.v    prtutiw-.!    m 
iliM>aM>H  of  (Im-   u«I«I«t  »n<l  of  ab«loniim»l   orgHiin.    lull    |M»«Hw«ms  „. 
ImhibI  iMlvrtiit.iK«-  ov.r   Miniiing  from   tin-  jiimilar.   whiU'  it    l^   I'- 
v,i*i\y  lurrMMl  out.  luxl  Ww  woiind  in  v»ry  litihU-  t»  inft-ition. 

ShMP  »ml  loatt  m»v  aUo  !«•  I>l«-<l  from  llw  juk"''"".  '••''  ""  "  '"'' 
III.-  fmitti  v.Mn  in  tlu-  iH.iiihl.onrli.HMl  of  tlir  fourth  ..lolar  i-.  h«.|...I..I 
It  yi*"!*!"  lifflv  I>I<h«I.  I>»t  tlii-  is  l.y  no  nu-uim  tin  unniilinatvil  .mI 
iiM  Hh.f|>  Hn.l  H..H1M  ur.>  v.-ry  liul.U-  to  w-rioUH  HymptoniH  .ifl«M  UU-i-^hut: 

Ah  in  iwln«  tin-  jii>jiiliir  ii.-  <l.-<|>  an.l  in  covrml  v»iUi  fut,  n  h 
M-l<loni  o|Hii.-.l.  i\w  liiijin.il  v.'in  Ix-injf  pn-fiTr.-l  A  w.mkU'm  m«| 
U'in>j  tl.ruHt   iM-tw.fii  tlu-  l«-.-t»..    tin-  loi.n.u-  i>  <lnivMi  f..rwrtr.l.    unl 
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llw  v»'in  oiuiu-il  jiiHt  ovt-r  \\iv  friviinn)  linjiiw.  Hhfdinn  « .  i^- 
>|>onlanfou^ly.  In  atlilition  tin-  IransvtTw  facial  and  aiiitriin 
aiiriciiiar  vi'iiiw  aiv  o«(a»ioiially  opcni-il.  Tin-  inttTiia!  napli«'iia  wm 
of  tlif  hind  lindi  is  uIho  tht'  wat  of  ..|n-ration.  It  i«  conijm-Mw  I  \a 
apjiivinj.'  a  cord  or  liandajjf  lu-lwffn  tin-  hiK'k  and  xtitlo  joint. 

Ill  dogs  and  cats  tlu>  jiiunlar.  or  tlu'  intt-rnal  xaplu-na  vt-iii  •'!  ili' 
hind  liinh.  i^*  'h«'  \v*mA  usually  indicated  in  tcxt-lxM.ks.  Inn  tin 
oiK-ration  is  scarcely  ever  |ierforined 

Art«riOtomy.  'rhe  opening  of  an  artery  is  \eiy  s«'ldom  n-  ilci 
to.  The  operation  is  curried  out  in  the  same  way  as  phlclx.i  iiu 
or  the  art<TV  is  exposed,  divided,  and.  at  the  conclusion  <•■  \\\f 
operatitui,  ligated. 

ScarlticatlOlt.  Hleedinji  from  capillaries  is  elTected  l>y  scarilii  ii'i 
I  lipping'   or   the  apjiiication   of   Icet  lies.      I^-*.  lies   are   littli'   u>    1  " 
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vcU-riiiary  Murgery.  Scaritkratiim  ffiiwiMtM  in  makititt  u  iiuriilMT  of 
i'iiiii|)iir»tivply  Khallnw  cutH  in  the  timne.  It  ift  iwUluni  I'ntployml 
nil  iM'coiint  of  Huppuration  And  ilmiruction  of  tiMttwi  fm(uvntly 
r«<«*ulting.  For  ciuppin((,  which  w  almi  mrvly  n<Mirt«Ml  to,  h  M-Hritit-r 
itr  lniic«*t  and  a  ruppinp-KluttH  art'  ii«M-<>«iHary.  Th«  H<ariK<-at4>t 
{V\ii  .t'tt)  fonMiHtM  of  a  metal  Ihix  containing  many  Hmall  th<amM  and 
till-  tiicchariiHin  for  o|N'rating  th«>m.  'Vhv  hiadt^  can  Im>  raiwHl  or 
loMtriHl  liy  a  Mcr«w,  and  th«>  depth  of  ineii«ion  regiilattHi.  The  fteanm. 
Iwrlvi*  to  xixteen  in  numln'r.  are  M>t  and  releamnl  in  a  preciwly 
Mjinjlur  manner  t^i  the  hIadeH  of  the  Mpriiig  fleam  previouKly  ilcscriUHl. 
'riic  H4-ariticator  in  applied  to  the  nhaven  ami  diMinfecte<i  Hkin,  releaiMHl, 
mihI  itppli***!  a  HM-ond  time  at  right  anglex  to  itr«  pn^vioim  poHition 
wi  iiK  to  produce  croMii  euiM.  (*upping-glaHw>M  are  liemiMpherical  in 
shii|ic  with  edgeH  ground  to  a  true  mirfa«e.  The  (••■ntre  in  pierced 
liy  I  Mmall  hole,  and  carrieH  a  xhort 
IidIIow  Htem  to  which  a  Htrong  ruhlier  hall 
i«  tixfd.  The  ruhlier  hall  on  top  of 
the  nipping -glaMt  Ih  then  compreflM'd,  the 
tilaiix  applied  to  the  Hcaritied  area,  and 
the  liiill  released,  cauMiiig  a  partial 
varitiiin.  When  partially  filled  with 
liliKKJ,  the  glaHx  is  removinl.  em]itie<l. 
iiriil  iiKHJn  appiit'd  until  the  ne<-et4!<ar\' 
i|ii{iiitily  of  IiIimmI  hax  iMtMi  taken.  A 
(lrfs>iiii:  JH  afterwariU  applie<l  over  tin- 
M'Hi  "t  npcnitioii. 

Ill  removing  IiIimkI  for  the  preparation  of  protiTtive  nerum  ordiiiiirv 
iiiHliM.^  arc  uuMuitahle,  lic«au«e  organinnm  may  ohtain  entrance 
tn  th<  >trcam  of  IiIimmI  and  the  receiving  vchhcI.  The  vein  is  therefore 
ex|M-i(j,  liiid  a  triH-ar  provided  with  a  riililier  tiilie  connection  is 
iiwUkI  in  it.  The  glasH  cylinder  to  rtneivc  the  IiIimmI  '\h  clow-d  uitli 
imivliiiiciit.  and  covered  with  a  iiiovalilc  metal  tap  provided  with 
111  "I  'iiiiig.  All  the  iiwtnimciitM  and  apparatus  arc,  of  cuiirMc.  niont 
.;iri'iiily   sterilised. 

Ill  iis«-  the  parchment  is  pierced  tliMuj^h  the  opening  in  the  metal 
11(1  the  nil>lN>r  tulic  lowered  into  the  cylinder  so  that  the  sticam 
xl  comes  ax  little  as  poMHilile  in  <(intact  with  the  air  ami  forms 
III.  ImiiKHliately  the  vessel  is  ti|lc<l  the  tide  is  withdrawn. 
{I  turned  round,  and  the  <>|iciiing  in  the  pa|:er  thus  covered. 
insfuslon.  Hy  transfusiun  is  meant  the  conveyance  of  hlocd 
•IK  individual  into  the  vessels  of  another.  It  is  only  emi»lo\ed 
tiliil  exhaustion   threatens   in  consequence  of   severe   hss  of 
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TKANHKHSION. 


blood  or  l)loo<l  poisoning,  esptfially  wuth  jih  follows  the  rospiialinn 
of  carbonic  acid,  ordinary  illuminating  gas,  chloroform,  et<;.  'I'lic 
instrumems  required  are  a  knife,  forceps  scissors,  a  cannula,  and 
a  glass  funnel  with  rubber  tube. 

In  mediate  transfusion  the  healthy  animal  is  bled  into  a  tall 
vessel  placed  in  water  at  blood-heat.  The  blood  is  then  whipped 
until  all  fibrin  is  separated  so  that  no  clots  may  form,  which  mijjlit 
})r(Kiuce  emboli  in  the  vessels  of  the  recipient.  In  the  meantime  a 
large  vein  or  even  an  artery  hi  the  subject  is  opened,  the  cannula 
inserted,  and  some  blood  allowed  to  escape  in  ortler  to  expel  all  air 
from  the  cannula.  The  defibrinated  blood  having  been  tiltcred 
through  fine  luien  is  used  to  fill  the  syringe  or  funnel,  care  beiiifz 
again  taken  that  no  air  remains  in  the  instrument.  The  syringe  or 
tube  from  the  funnel  is  then  connected  with  the  cannula,  and  the 
blood  passed  slowly  into  the  veins  of  the  subject. 

After  transfusion  it  sometimes  happens  that  the  body  temperature 
falls,  cyanosis  ami  severe  dyspnoea  set  in.  followed  by  hsemoglobinuria, 
or  even  death.  The  cause  of  this  intoxication  is  probably  the  presence 
of  fibrin  ferment  in  the  transfused  blood.  To  prevent  this  the  blodd 
is  often  conveyed  direct  from  blood-vessel  to  blood-vessel  by  a  cdii- 
necting  rubber  tube.  This  operation  is  termed  immediate  trans- 
fusion. Apart  from  the  difficulties  of  the  process  and  the  impossi- 
bility of  controlling  the  quantity  of  blood  introduced,  there  is  ((ni- 
siderable  danger  of  the  formation  of  clots.  Considering  its  risks 
transfusion  is  nowadays  practically  abandoned,  especially  as  it  has 
been  shown  that  the  dangerous  symptoms  depend  not  so  much  mi 
the  want  of  blood  as  on  the  sinking  of  bloo<l-pressure.  The  wlmle 
value  of  transfusion,  therefore,  lies  in  its  providing  a  sufficient 
(juantity  of  fluid  for  the  heart  to  act  upon. 

Similar  results  may  be  more  safely  obtained  by  subcutancdus. 
intra-peritoneal.  or  intra-venous  injection  of  artificial  serum  or 
sterilised  .soluticm  (0  per  cent.)  of  sodium  chloritle  to  which  has  been 
added  a  few  drops  of  carbonate  of  potash  solution.  The  injection 
of  saline  solution  should  be  carried  out  with  close  attention  to  ase|»is. 
The  fluid  should  be  heated  to  a  temperature  slightly  above  the 
normal  body  temperature  t)f  the  patient  ;  it  must  be  hijected  slouly 
and  preferably  by  meaiss  of  a  syringe  provided  with  a  two-way  s|n|i- 
cock  and  corresponding  tubes.  After  injecting  physiological  saline 
solution,  the  patient  must  be  warmly  clothed  and  frequently  ted 
with  highly  nutritive  foods.  Plenty  of  fluid  should  be  given  ;  Wirm 
milk.  wine,  brandy,  meat  extracts  and  eggs  are  all  useful  in  restoiiiiB 
the  condition  of  the  blood, 
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XI.     CAUTERISATION. 

TiiK  <lc's(rii(;ti(»ii  of  tisMiH"  hy  chemical  siil».stHiucs  or  l»y  luiiiiing 
is  tcrmetl  cHuterisatioii.  Such  chemicals  arc  compriwd  iiiKlor  tlic 
>;('m'ral  heading  of  caustics,  wiiilsl  the  red-hot  iron  or  other  heated 
instrument  is  termed  the  actual  cautery.  ('iUit<'risatiou  proiluces  a 
siiil)  or  scar.  'J'lie  dead  tissue  is  separated  hy  reactive  intiammation, 
and  is  cast  off ;  healing  follows  hy  fjranulatiini.  A])art  from 
destroying  diseased  tissues  and  .stimulating  repair  in  strained  or 
clinmically  inflamed  tissues,  cauterisation  is  often  invoked  merely 
t(i  produce  very  active  counter-irritation,  sometimes  to  hasten  cica- 
trisation, or  to  close  bleeding  vessels  by  causing  contraction  with 
tlironilius  formation,  and  thus  to  check  luemorrhagc. 

Chemical  caustics  may  he  divided  into  fluid  and  solid.  Fluid 
laiistics  can  he  a|)plied  in  small  (piantities  with  a  brush,  glass  rod. 


Fui.  210.      Line  tiling;  iron  anil  ilctiutiahli'  liaiidlc. 

(H  pledget  of  cotton  wool,  etc.,  to  the  point  to  he  cauterist'd,  caie 
lit'inp  taken  never  to  apply  ,so  much  as  to  render  po.ssible  the  spread 
(if  the  caustic  beyond  its  intended  position.  If  considered  necessary 
txactly  to  delimit  the  extent  of  tissue  to  he  cauterised  the  skin  may 
tic  shaved,  and  a  plastic  containing  an  aperture  of  the  desired  size 
applied,  or  a  mass  of  soft  plaster  may  be  formed  into  a  roll  and 
affixed  to  the  skin  around  the  point  to  be  operated  on,  forming  a 
itic  liasin  to  receive  the  caustic  and  protect  adjacent  parts. 

Of  lliiid  caustics  may  be  mentioned  : 

Sulpliuric  acid,  which  acts  very  rapidly  and  powerfully  on  account 
iif  tlic  energetic  way  in  which  it  removes  water  from  living  tissues 
and  (ungulates  albumen.  It  produces  a  hard  black  scab,  which 
ivniaiii-;  ill  position  a  very  long  time. 

Fuming  nitric  acid  produces  a  yellow  scab,  which  is  at  first  softer 
than  that  produced  by  sulphuric  aci<l,   but   later  becomes  dry  and 
hard.      I'Ik'  yellow  colour  is  dn(^  to  the  forniiition  of  xanthoproteic 
id,  :i  .(inibination  of  nitric  acid  with  albumen. 
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HydriKlili)iii-,  cHrholic,  and  ihroinic  luids  lul  Iosk  puwortiillv 
than  nitric  or  Hulphuric  acid. 

Among  solid  agents,  caustic  potash  excrcis«>s  a  very  nuirked  ami 
lienetrating  action.  It  can  Iw  applied  solid  or  in  solution.  Stilk^ 
of  fused  caustic  arc  to  bo  preferred.     The  point  is  pressed  on    I  In 

part  to  lie  cauteriMil 
until  the  i  n  t  cniiiil 
amount  of  action  lia> 
been  produced.  ('austi( 
jtotash,  like  some 
caustics  ])reviously  nicii- 
ti(med,  acts  by  abstract- 
ing moisture  from  llir 
tissues.  It  forms  a 
greyish-yellow  scali 
s<mietimes  mixed  with 
blood.  As  this  scali 
readily  breaks  down  and 
becomes  fluid,  the  sur- 
rounding parts  must  he 
carefully  protected  fidiii 
its  effects.  A  special 
caustic  is  used  hi  Viciiiiii. 
consisting  of  six  parts 
of  caustic  lime  and  five 
of  caustic  potash 
moistened  with  alcuhol 
to  form  a  paste,  wliicii 
can  then  be  applic'l  tn 
the  skin  to  the  e.Ntent 
retjuired.  This  ).iistf 
does  not  run  or  spread. 

Sublimate  (perchl"riiif 
of    mercury)    is    al-o  a 
powerful  caustic.     It  de- 
stroys   tissues    by    ■n"'- 
I    soft    grey   scab,    \' Inch 
Sublimate   is  emjiU'wl 


Hud.  point,  line,  uiul  ilisc  tiriiij;  irons. 


Iiining    with    their    albumen,    and    forms 

afterwards   darkens   and   slowly   .separates 

as    a    powder,    paste,    or    solution.     Sublitnatt!  collodion  consi^s  cf 

five  jiarts  sublimate  dissolved  in   thirty  parts  of  coIKkHou. 

Arsctiious  acid,  or  white  arsenic,  is  usually  employed  in  tlu   torn; 
of  ])aste.     Tile  action  is  slow,  the  scab  firm  and  durable. 
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Chloride  of  aiitiinoiiy,  otherwiHe  known  us  liutter  of  antimony, 
Ihis  a  ])ownrful  action,  and  prcKlucen  a  whitisli,  at  fiixt  soft  and 
iifttTwards  hard,  sharply  defined  scab. 

Chloride  of  zinc  is  an  cnerj;etic  caustic,  and  may  advantajicously 
he  used  by  mixing  one  part  zinc  chloiidc  with  one  to  four  parts  of 
11(1111-.  wator  being  added  to  form  a  ])astc. 

Nitrate  of  silver  and  sulphatt!  of  copper  are  perhaps  tlie  caustics 
iniist  generally  employed.  Nitrate  of  silver,  or  lunar  caustic,  has 
(iiiiy  a  superficial  action.  The  scab  is  at  first  whit<*  and  soft,  lat<ir 
iKHoniing  dark  under  the  action  of  light.  Sulphate  of  copper  is 
clicaper  than  lunar  caustic,  and  is  sometimes  used  to  destroy 
c.viilierant  granulations. 

The  longer  the  caustic  remains  in  contact  with  the  tissues  the 
iiKire  extended  is  it«  action,  as  it  continues  to  sf)read  from  the  fresh 
sciil).  Where  the  action  proves  insufficient  it  may  be  renewed  as 
scM.ii  as  the  scab  is  shed.  For  destroying  new  growths,  caustics 
ill  flic  form  of  pastilles  or  rods  are  sometimes  used,  an  incision  being 
made  in  the  growth  for  their  introduction.  In  other  cases  solutions 
arc  injected.  These  methods,  however,  are  not  to  be  eomniendetl 
because  the  range  of  action  of  the  caustic  cannot  be  controlled. 
Sonietiines  a  portion  of  the  growth  is  left,  necessitating  a  second 
operation  ;  sometimes  the  action  of  the  caustic  extends  to  healthy 
ti-xsiic  with  unfortunate  results.  The  caustics,  and  especially  the 
iiiDif  active,  produce  severe  and  continued  pain  during  their  action. 

The  actual  Cautery— Firing.  Although  less  used  than  formerly 
liiiiifr  continues  very  popular,  and  is  employed  with  success  in  many 
(diiilitions  which  have  resisted  all  other  treatment.  Without  doubt 
it  ^'i\ts  lively  pain,  necessitates  a  certain  period  of  rest,  and  some- 
times leaves  indelible  marks,  but  these  drawbacks  are  more  than 
(()iiiit«ii)alanced  by  its  many  advantages.  Among  the  indications 
for  tlic  cmpl(>ymcnt  of  the  actual  cautery,  the  most  frequent  are 
iliiniiic  affections  of  tendons,  tendon  sheaths,  ligaments,  bones. 
syiio\ilis.  sjirains,  luxations,  exostoses,  enlarged  joints,  anil  necrosis. 
It  i-  also  used  to  divide  tissues,  to  remove  chronic  lymphatic 
lliidMiiini;.  to  .stimulate  healing  of  fistula',  indolent  ulcers,  and 
poisiiicil  wounds,  in  the  treatment  of  tumours,  and  to  check 
liiinii.rrhage.  Distinctions  have  bt^n  made  between  mediate  and 
iiiinioliatc,  superficial  and  deep  or  •>enetrating  firing.  In  mediate 
iiHit(  lisation,  a  glowi?ig  iron  is  brought  close  to  the  spot  to  be  acted 
on  ^  that  the  |)arts  are  merely  heated  by  radiation  ;  in  immediate 
taiii; :;  jifion,  the  inHtrunienl  is  brought  in  actual  contact  with 
tln'      i-siics.     Surface    firing,    i.e.,    firing    extended    areas    all    over, 
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and    llif  apiilicalioii   of   Idiriiiiig   piislilU-s   (iiioxas)   iin-  now  •■iitinly 
almii(li)iu'<l. 

The  iiu-tliuds  iit  pivsciit  used  air  (I)  sii|H'iticirtl  liriiiji  in  M"'  foini 
of    |(iiin(s    or    linos,    tin-    iiistniinjiit    not    piissinj:    (U't-pcr    tlmn    the 


l''n..   JlL'.      N'liilli-   liiiiii;   iiiiii    with   iiitiicliaiiuriililc   iircillf!*. 

cpidi'iniis  itsfit  :  (2)  dt'f|)  tiring'  in  line  points,  wheiv  tin-  skin  is 
IMMU-tiiitfd  at  ont-  or  a  nmnhcr  of  si>ots  ;  (3)  iiewUc  tiring',  in  wlii.  Ii 
tlio  instrunuMit  pciu-tiatt's  tlio  nmscle,  tendon,  liganu-nt,  hone  .n 
synovial  sac  :  (4)  snlicutantou^i  tiiiiifj.  piavtised  aft+T  thf  skin  lias 
lit't-n  divid«-d  with  a  knifi'. 


Kli..  L'l:!.      Ih'uivi'.s  Mi'cdli-  tiiin-'  apimiatus  packed  in  biix. 

'liic  iiistnuiu'nts  used  for  line  tirinji  are  provided  with  iitids 
reseinbliiifi  wedpes  or  triangular  |)risnis.  The  eauterisinij  inanrin 
should  lie  slightly  convex,  smooth  throughout  and  rounded  a1  the 
aML'les  :  a  sliglit  curve  m  the  stem  is  tiiought  hy  some  I"  i"- 
advantageous.     With   instrumeiit.s  of  this  form   it   is  easy  to  fn  low 
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tli('inp(|ualitien<>f  llicsiirfiuc  mid  to  ensure  each  part  l.einy  .snhjecfoil 
to  tlic  siuiie  iictioii.  Fi^r.  2Ht  sIk.ws  the  nnlinuiv  fmin  .,f  (he  Kiixlisli 
tiriiif!  iron.  It  is  siiitalde  for  most  purposes.  Tlie  leiijrth  of  .stem 
varies  Ht'cordiiig  to  whether  it  is  intended  for  us<!  (.n  tlie  animal  in 
a  standing  position  or  when  cast.  .Messrs.  .Arnold  make  these  instru- 
nipMts  in  many  forniH,  till  fitting  (me  handle.  The  head  of  th*-  point 
(ir  l.ud-tiring  iron  consists  of  a  more  or  less  elongated  cone  ;  for  deep 
liriii)i  it  is  drawn  to  a  much  finer  point.  Needle  firing  is  jK-rformed 
with  very  fine  points,  capable  of  penetrating  the  tissues  decplv.  It 
was  formerly  the  cuKt<mi  to  use  st((nt  nec«lles.  ahout  four  inches 
in  Icn^'th,  which  were  hroutrht   to  a  red  heat  in  a  charcoal  furnace. 


"""i  -'"••.  '.;V-'>■'■'^•'I'I'^"•""■<  "•ad.v  f,,i-  .„.(,■,„,.  Th.-  rrsrrv-ir  j,,  the 
li-iriillr  IS  tilled  with  sp.,!,!;,.  satiiniti-il  uith  l„„,.i,„.  ■  ,,„,„r  Tli..  l>.-||„ws 
l.uni|.s  air  through  this  i.s.rvoir.  Tli.-  st,,.,Hn  (,f  l..ii/.iM,-la(l.ii  air  i~ 
II1IX-.I  with  a  stn-ain  ..f  ,,iu.-  air  r..ntr..ll.-,l  l.v  thr  tWM.«av  tap  at  thr 
M«.-  nf  the  handl...  aii.l  hiirns  with  an  iiit.-ris,lv  hot  hliic  riaii,..  in  the 
li'"<l.  I'hr  tap  at  Ihr  lias.'  .,f  th.'  handl.-  i.L'iilat.- 
Old  tli.Tcfor.'  th.'  t.'rnpiraliiri'. 


th.'  size  iif  th.'  Ilaini'. 


wcri' 
villi 
|ia.-s.' 
.Ir..p| 

llowi- 
i-aiiti' 
lieic.i 
.l|iflt 

lllo\;. 
K   j,:. 

I.\    I! 


'"I  with  piticers  or  forcejts  jiiid  plunged  into  the  tissues.  These 
"placed  by  in.struments  consistinj;  of  a  heavy  conc-sha|.ed  head. 

1  central  a).erture  through  which  m  suitable  needle  coidd  he 
'I  The  hea<l  was  Hrst  heated,  and  when  red.  the  needle  was 
"I  into  position.  In  the  greater  ntin.hcr  of  such  instruments. 
\'i.  the  needles  become  cold  very  ra(.idly.  and  the  large  h«Md 
i-t's  the  .skin  around  the  perforation.  To  protect  the  skin  it 
'-  iicces.sary  to  place  a  small  dis,'  of  in,,,  „itl,  a  ,...ntral 
"'■  over  tile  point  of  ..peratioii.  Several  instruments  with 
'  •■   iice<lles    have  been  invented.      I)egive"s  (Figs.  •_'!:{  and  -JU) 

-Sny  the  best.  iji,,ugli  siinjiar  instruments  have  been  produced 
'   'K-'ct  and  J)e  I'lace.      It  consists  .,f  a  handle,  which  also  ads 
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»iH  a  iKMizine  rt'wrvoir  »n<l  suliinitor.  cariyiiijj  ut  its  cxtn'mity  1 
Hinttll  iron  liox  with  a  .oiiical  iyano,  tliioiijili  whidi  is  drillc*!  iv  lioir 
for  the  passttfie  of  tlio  lUM-dle.  'I'liis  latter  is  held  on  a  inovat.lr 
arm,  which  i>oiinits  it  eitlior  to  be  protruded  througli  the  base  nt 
the  box  or  to  l)e  retracted  within  the  latter  by  a  spring.  A  bello\\> 
and  benzole  container  supply  the  heat,  the  flame  playing  within  tli.' 
cavity  of  the  iron  box.  Each  time  a  jjuncture  is  to  bo  made  tiw 
red-hot  needle  is  protruded  from  the  point  of  the  box  and  thrn>t 
into  the  tissues.  The  action  of  the  spring  automatically  returns  it 
to  the  interior  of  the  box,  where  the  flame  almost  innnediately  rendcis 
it  hot  again. 

The  two  following  firing  instruments  were  described  by  the  writer 
some  years  ago  (see  "  Veterinarian,"  Februarj-,  1898).  They  have 
been  used  by  him  in  his  practice  for  many  years,  and  both  have  Iw.ii 
found  very  satisfactory.     The  first  is  Graillot's  Zoo-cautery  (Fig.  21. "O. 

It  is  an  adaptation  of  Paqucliirs,  which  depends  for  its  action 
on  the  peculiar  property  possessed  by  metallic  platinum,  and  in  ,111 
even  higher  degree  by  platinum  in  a  finely  divided  state  (platinum- 
black),  of  bringing  about  chemical  combination  between  oxy^rcn 
and  hydrogen  gases,  or  between  oxygen  and  certain  hydrocarbon 
vapours,  without  the  intervention  of  a  flame.  The  zoo-cautciy 
consists,  as  shown  by  the  annexed  rough  sketch,  of  three  princip.il 
part8,  viz.  the  handle,  forming  a  benzoline  reser\'oir,  the  stem,  mikI 

the  head. 

The  handle  (b)  is  formed  of  thin  metal,  spun  on  a  lathe  iind 
corrugated,  both  to  afford  a  tietter  grip  and  to  increase  the  surfmr 
from  which  evaporation  takes  place.  Its  interior  is  packed  wiili 
fragments  of  sponge  saturated  with  benzoline,  and  through  the  centre 
passes  a  small  tube,  which  conveys  a  portion  of  the  air,  pum|>f(l 
into  the  apparatus  directly  towards  the  stem,  without  passing  throujili 
the  sponge.  At  the  extreme  end  of  the  handle  is  a  nipple,  over  « incli 
is  slipped  the  india-rubber  tube  of  tiie  bellows,  and  a  little  two-\v^iv 
stoiHOck  (a),  which  when  turned  in  a  line  with  the  handle  allows  ,iir 
to  pass  frwly  both  through  the  small  (direct)  tube  mentioned,  nul 
also  through  the  mass  of  sjxmge  in  the  handle  ;  but  when  tuin.'d 
at  an  angle  gradually  shuts  off  the  stream  from  the  spongc-pac  k.d 
part  mitil  at  last  (ut  right  angles)  it  admits  air  alone  through  llu" 
direct  tube.  Bv  examining  the  top  of  the  handle  before  screumg 
in  the  stem  the' small  direct  air-tube  will  be  seen  projecting  upw  nds 
through  the  mass  of  sponge. 

The  stem  (c)  is  merely  a  strong  metallic  tube  supporting  the  h  ail. 
and  conveying  to  it   the  mixed  air  and  benzoline  vapour  delivivl 
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fr.m,  fho  Imn.!!...     At  itn  „,,,,or  part  is  ,.  .la.npinK  "ut.  l.y  means  of 
M  tl«,  h...ul  ,.a„  Ik.  s.t  in  a  lino  with,  or  at  any  anKlo  .o.  tho  ston.. 

I  ho  hoiMl  consists  of  a  hollow  nickel 
shell  carr\'ing  at  its  extremity  the  cauter- 
ininj;  surfat;e  or  point,  made  of  platinum- 
iridiuin  alloy,  and  lined  within  by  frag- 
ments of  fine  platinum  gauze  to  assist 
the  combustion  of  the  vapours.  Special 
attention  is  directed  to  tho  .screw  (n) 
shoHT.  on  eadi  of  the  heads,  as  it  plays 
an  important  part  in  the  working  of  the 
apparatus. 

To  start   the  cautery  in   action,   the 
stem  is  first   unscrewed,   and   benzoline 
poured  into  the  handle  from  the  upper 
end  until   it   overflows.     The   handle   is 
then  inverted,  and  all  excess  of  benzoline 
allowed  to  flow  away,  leaving  the  sponge 
saturated.     The  parts  are  then  screwed 
together,  the  bellows  affixed  and  started, 
the  little  two-way  stopcock  (a)  at  tlie 
lM)ttom   turned  nearly   at   right   angles, 
the  small  screw  (d)  in  the  head  opened 
a.s  far  as  possible,  and  a  light  applied 
to  the  holes  shown  in  the  head.     If  all 
is  acting  properly,  a  strong  bluish  flame 
will  he  .seen  within  the  head,  and  a  rather 
loud  hissing  sound  will  be  heard.     If  not, 
the  hdttom  stopcock  is  turned  one  way 
"r  th.'   other,    so   as    to   alter   the   pro- 
l'"rtions    of    air    and    benzoline    vapour 
I'iissinj.'    to    the    Jiead,    until    the    flame 
tppPi"-  and  burns  steadily.     In  a  minut^- 
"f   twn    the    entire    head    will    become 
-ironjrly   heated,   and   if   the   top  screw 
II"  the  head)  l)e  then  turned  home,  the 
'''"<•   tlitno    will    disappear,    the    hissing 
""I*  "ill  cease,  and  the  point  of  the 
'^Htitev    previously  quite  dull,  will  sud- 
'*•"•.    I  "gin  to  glow,  and  soon  attain  a 
'■f^lit    M-. id ish- white    heat.     The    rea.son 
Hatne  i- 
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of   this   is  that  the  direct 
-xtmguished,  and  tlie  vapours  are  caused    to    burn    frnthh, 
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ihf  iMiniim  ixnni  or  hiwl.     Tho  inHtmmpnt  w   n«>w  ready  for  iisr, 
and  will  fontiniH-  ailing  for  twenty  niinuten  to  half  an  hour  liy  Minijilv 

working    tho    Ih'Howh.      ShouUl   llif 

Sheat   decline,    a    nlight.   turn    of    the 
I     lower    Htop-cook    will     admit     mnre 
*,  ~.     Iienzoline    vapour    and     reHtore    tiic 
4  7     required    temperature.     If  employe"! 

;     in   the  open  air  some    preeaution    is 

',     re(|uir€Hl    when  Ktarting  to   nhield  it 

I     fnmi    draughts.      A    point    of    ("ii- 

;     siderable  importance  is  to  obtain  tlu' 

-     right   kind   of   henzoline ;     the  com- 

i     mon  henzoline    sold    in  oil-shops  for 

use   in    cabmen's   lamps    or    in    the 

little   cheap    night    lamps   seemr   to 

answer  best. 

The  second  instrument  slmwn 
(Fig.  21B)  is  quite  different  in 
principle  from  that  of  Paquelin,  and 
has  the  great  advantage  of  bcinp 
automatic  in  action  when  inue 
starte<l,  and  of  requiring  no  bellows. 
Kverv  one  has  probably  seen  the 
^  ^_  flaring,  roaring  lamps  used  in  carrying! 

I  I        I       "2^-5  I     on    railway    works,     large    builtliiip 

op«Tations,  etc.,  at  night ;  the  i oar- 
ing noise  and  the  intense  light  dis- 
tinguish them  from  others.  Dechciys 
cautery  is  a  modified  reprodu(  t  ion 
of  oTie  of  these.  It  may  be  divided 
into  reservoir  (a.\).  vapour-chaniliir 
(h).  and  burner.  The  illustintion 
shows  these,  the  essential  })oriions 
of  the  interior  being  indicated  l>,v 
(lotted  lines. 

To  resist  the  considerable  pres- 
Mjire  at  which  it  works,  the  iii~tru- 
ment  is  strongly  made  of  nicivHt'd 
brass.  The  reservoir  is  shut  (tff  !roni 
the  vapounsing  chand)er  by  a  o  iiiial 
valve,  workc.l  by  means  of  a  long  s|)indle  (<)  carrying  at  its  extivinc 
end    a    milled    nut.     The    vaporising   chamber   consi.sts    of   a     mall 
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brans  caMting,  liollow  in  Uw  (•♦•iitro,  luid  |)rcr4t*iiting  two  u|H^rtures 
that  at  the  liottoin.  thiouKli  uhitli  tin-  Ih-mzoI  «-iit«'iM,  being 
cloned  by  the  ionical  j-nd  i>f  tlie  spindle;  and  u  Hecond, 
extremely  Mmall  one  at  the  side,  through  wliich  the  vapour  isBuew 
at  high  preHHure.  Ah  will  be  noted  (»ee  Kig.  •2\i\).  thin  minute 
streani  of  high-prexHure  benzol  va[)our  then  runhes  through  a 
rather  with'  tube,  indueing  in  its  passage  a  smart  current  of 
iiir,  with  which  it  becomes  intimately  mixe<l,  and  finally  burns 
in  the  iiead  with  u  bright  blue,  smok»'less.  but  intensely  hot 
tiaiiie. 

To  start  the  apparatus  the  large  bottom  nut  is  unscrewed,  and 
the  reservoir  tilled  witli  mrelnllii  filter&l  benzol.     (It  is   important 
to  filter  the  l)eiiz()l  carefully,  as  tht  smallest  speck  of  foreign  matter 
may  choke  the  minute  orifice  in  the  vaporising  chamber  from  which 
the  vapour  issues.)    The  parts  are  then  screwed  together,  the  valve 
spindle  turned  home,  and  the  head  heated  in  a  spirit-lamp  flame  for 
two  or  three  minutes.     'I'his  waruis  the  head  and  vaporising  chamber, 
Hiid  jirepares  the  apparatus  for  starting.     As,  liowever,  there  is  at 
first  no  positive  pressure  within  the  ajiparatus,  the  benzoline  would 
not   flow    into   the   vaj)orisLng   chand)er,    and    it   therefore   becomes 
neces,sarj'  to  heat  the  stem,  so  as  to  cause  the  benzoline  to  expand 
and  to  flow  out  when  the  valve  is  opened.     The  flame  is  therefore 
advanced  a  little,  and  allowed  to  play  round  the  top  of  the  stem 
for  a  minute  or  two,  when,  on  opening  the  valve  by  turning  the  milled 
head  with  the  fingers,  a  few  drops  of  benzoline  are  injected  into  the 
heated  vaporising  chamber,   are  converted   into  gas,   rush  out  into 
the  head,  l)e<;ome  mixed  with  air,  and  burn  into  the  outer  part  of 
the  head,  as  above  described.     If  the  apparatus  has  been  sufficiently 
warmed  at  the  outset  it  now   becomes  self-acting,  the  heat  of  coni- 
liustion  being  conducted  to  the  vapour-chand)er  and  the  stem  to  a 
suttieient  degree  to  prom|)tly  convert  the  benzol  into  gas  as  it  issues 
from  tiie  reservoir,  and   to  keep  the   benzol   in   the  reservoir  itself 
nearly  at    boiling-point,      it    may    be    imagined,    howe.-er.    that    the 
pressiiic  in  the  apparatus  would  become  dangerous  and  involve  an 
•  xplnsidM.     Two  safeguards  are  provided  against  this.     Firstly,  the 
apparatus  is  very  strong;    and  secondly,  an  undue  pressure   in   it 
woiiiij  force  benzoline  outwards  in  such  quantity  as  to  produce  large 
white  Hiiiiies,  and  thus  give   timely   notice  of  danger.     In  practice 
the  u  I  Iter  has  found  the  apparatus  remarkably  steady  and  reliable, 
riie  tiring  points  an<l  edges  are  easily  heated  to  a  bright  cherry-  red, 
and  III,  apparatus  works  without  any  regulating  for  twenty  minutes 
to  halt  nil  hour,  when  a  tuin  of  the  milled  head  will  enable  ojie  to 
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roittiniiK  for  luiiitht'r  (|nnrt«'r  of  iin  hour,  a  Hiitti»i«'nt  iwrio*!  to  fiiii^li 
III!   onlitiiiry   o|H'rution. 

An  i\w   wholf   uppiiiiitiiH   would   othtTwiKc   Ih'coiiu-   uiiitlottBui.tly 

warm,  the   nuiiii   ImkIv  of  the  nwivoir  w  coveretl   with  ii  tiil I 

iiisnhitinp  iiiHtoriiil.  "  vulraiiiwd  tilirr."  'I'h«<  fa<t  thivt  the  «'X|i(ii 
live  pintiiium  hviuU  aiul  pointn  arc  entirely  <liH|M>ii»««'«l  with  pcrniii. 
of  ll»c  iipparatui*  ln-injj  soKI  at  a  very  rrnnouahU'  r«nin. 

Kor  lii-atiiij:  tho  ordinary  iron  a  forjjo  or  xniall  utov*-  i»  imuiilK 
cinployi'd.  Charcoal  or  lokr  if  pn-foraliU-  to  coal.  Within  n-cnit 
vi-ars.  howi'vor.  a<lvantan('  haw  h«'»ii  taken  of  the  .  nn-naiM  autoniiili( 
lainpw,  hurninjr  p«>troi»'uni  wpirit  or  hriizole,  to  pnKhu*-  a  convcnitiil 
and  easily  transported  Htovf.  In  these  lamps  the  pressure  prodund 
within  the  body  of  tho  lamp  l»y  warminfj  the  fluid,  eauses  a  sitiiill 
(piantify  to  mount  through  a  capillary  t\die  hito  a  chamlwr  sui- 
rountlinf  the  flame,  whicli  chaml)er  is  th«'refore  always  at  a  liiuli 
temperature.  Arrivetl  here  the  liqui<l  is  rapidly  transformed  iiil  > 
(zas.  and  escajiinp  thnaigh  a  small  liole,  emerges  in  the  form  ot  a 
powerful  jet  which  sucks  air  through  orifices  aurrounding  it.  iiml 
when  ignited  burns  wiih  a  very  intense  flame.  By  adapthig  to  siuli 
a  lanip  a  svdtahle  hood  for  receiving  the  heads  of  the  firing  iniii> 
an  excellent  portable  furnace  is  pnKluced. 

A  very  gotnl  form  of  automatic  petroleum  furnace  is  that  shown 
in  Fig.  217.  'I'he  reservoir  (a)  contains  ordinary  petrt>leum  oil.  with 
which  it  is  tilled  through  tiie  plug  (h).  To  set  the  apparatus  in  aclimi 
the  small  air-pump  (c)  is  worked  for  a  minute  or  two,  until  the  air 
pressure  in  tin-  reservoir  is  sufficient  to  force  the  oil  up  to  the  bunifr 
(/).  A  little  methylated  spirit  is  then  poured  into  the  ring  at  the 
base  of  the  burner  and  ignited,  thus  heating  the  burner.  On  then 
cat'*iously  relaxing  the  screw  (C),  a  tine  stream  of  petroleum  tlow> 
into  the  burner,  becomes  vajMirised,  and  issues  as  a  powerful  jet 
from  a  small  oriHce  at  the  base  of  the  tube  (/).  shown  as  a  dottwl 
line.  This  jet  aspirates  strong  currents  of  air  thnnigh  the  liolc- 
in  tie  burner,  mixes  with  this  air,  and  burns  with  an  intens«'ly  hot 
l>luc  flame  within  the  hood  (<j). 

Whatever  the  method  of  firing  adi.|)ted,  certain  general  prim  nile'^ 
nmst  be  obse-ved.  The  preparation  of  the  animal  is  important  It 
casting  is  necessary  it  should  preferably  be  done  on  an  empty 
stomach  :  if  the  animal  is  very  vigorous  and  plethoric,  the  IikkI 
allowance  should  be  icdiiced  dining  the  previous  days,  and  laxitive- 
must  be  adniinistircd.  The  point  of  oj>eration  must  l)e  thoriMiihly 
cleansed,  and  the  hair  cut  either  with  a  machine  or  with  sC'Sor^ 
but    in   deep   tiring,   involving   synovial   membranes,   antisepti'    pre- 


-4-r^  -&H- 


ANTISKITM'    KIHINli, 


|r,;t 


caufionH  iiri-   iii'<«-Hsary.     'I  he  clfumT   tlii-  xkiri    llic   lt>sM  tho  (Imijici 

(if  iiftcr-infpptioii.     Fur  thin  rciiHoii,  whoii  firinjr  in  dt-i-p  poititM,  the 

wrilcr  usuully  iipplics  over  the  whole  uroii  i.f  oiMTiition  it  (In'SHJnfj 

wetted  with  f>  |M>r  cciif.  ciirholic  xolufion.  wliicli  is  iilli.wfd  to  rcmuiii 

III  jxPNitioh  for  t«»'iily-fi'ii    lioiirH,  and  to  iH-coine  dry  l>v  ('viiporHtion 

It  is  rt'iMovcd  iinnH'diiilcly  hcfon-  oprriition.  and  is  aftcruiirdH  rcplacid 

liy  ii  dry  drcswiiijj  of  horic  acirl  and  siir^'iral  lolton   wool  supj)orf«.d 

li\  ii.  Iiandauf.     Wlicr.-  the  points  arc  Ii-sh  .|....p|y  introdiurd  it  snHi..-s 

Id  Mii.Nir  tlu'  parts  frcrly  with  l.oro-)jlyr..ri<lc  aft.-r  operation.  ..niittiiiv 

till'  cotton  wool,  etc.     No  hlisfer 

i-  iiscfl.     In  applyinji  the  iron  to 

(trtaiii  rej^iunH  where  the  skin  is 

very  nioliile,  it   is  well,  if  casting 

!■>  necessary,  to  mark  the  outlines 

if  the  surfaces  to  he  tired  hefore- 

liiiiid.     (^iiiet    horses   are   usually 

Hrei'    ill    a    standing    position,    a 

tttitch  heiiip  applied  to  the  nos<', 

iiid    the    foot    lifted    to    prevent 

incident.       In      more     extensive 

ii|ieriitioiis     the     parts     may     he 

"iidered    insensitive    l»y     suhi-u- 

laiieiius  injection  of    <'(H'aine,    or 

liv  the  application  of  an   elastic 

liandajie  or  cord. 

The  most  convenient  apjii-ra- 
tiis  f,ir  controUinji  animals  when 
lieinj;  tired  is  undouhtedly  the 
"periiniig  table  jtreviously  de- 
sirihed.  Firing,  however,  is 
"tteii  necessary  when  no  such 
'dile  i^  at  hand  and  the  animal 
"iii^t  he  put  down.  In  operating  on  the  external  surface  of  a 
liiiil).  the  jiorse  is  east  on  the  opposite  side.  If  the  application 
I'  riiiide  around  a  joint,  the  animal  should  he  cast  on  the 
'li'^iiMcl  side  and  the  inner  face  of  tlie  linih  first  operated  on. 
I'l  tiiiiiu'  two  liinl.s.  the  ex.ernal  surface  of  the  one  limh  and  the 
iiiteiiMl  of  the  other  are  first  completed,  and  when  turninj;  the  animal 
vision  must  he  made  against  the  cauterised  surfaces  hehig 
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manceuvres    are    son)etimes    necessary.     .As    a    rule    the 
e   Hri'd   is   left    in   the   hohhles,   while  the  opposite   limh   is 
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releaHed  and  carried  either  backward  or  forward.  When  the  pastern 
or  coronet  is  to  be  fired,  the  two  limbs  can  be  fastened  together  above 
the  knee  or  hock  respectively,  the  diseased  limb  being  released  from 
the  hobble  and  drawn  forward  or  backward  l)y  an  assistant  usin^j  a 
broad  strip  of  webbing. 

In  line  Bring,  the  important  point  is  t^)  trace  equally  spact-d 
straight  lines,  extending  beyond  the  diseased  region.  Oonvergiii); 
lines  should  never  cross  or  unite,  the  point**  of  crossing  being  very 
liable  t^)  slough  (see  Fig.  21»).  The  spaces  between  the  lines  viirv 
according  to  the  thickness  of  the  skin  and  the  extent  of  the  cauterised 
region,  ('losely  placed  superficial  lines  are  preferable  to  others 
more  <listant  and  more  deeply  i)enetrating.  As  a  rule  a  space  from 
three  eighths  to  three  fourths  of  an  inch  should  divide  the  lines.  In 
France  the  custom  is  first  to  lightly  mark  out  the  design,  and  after- 
wards to  j>ass  the  cautery  over  the  lines  a  number  of  times.  The 
iron  is  ust'd  at  a  dull  or  bright  red,  the  latter  l)eing  the  mj-xiniuiti 
temperature  allowed,  and  is  passed  slowly  aloiiji 
~---^    /  the    marked-out    design    without    pressure,    the 

^        .^  blade     Iwing    always     kept     perpendicular    U\ 

"^ ^  ^-'  the   surface.     The  iron  should  never    be   passwl 

"~~---  ^--^  twice  in  immediate  succession  along   ii.c  same 

line,  and  if  the  French  method  he  adopted, 
the  lines  must  be  retraced  in  regular  order, 
otherwise  sloughing  is  apt  to  occur. 

The  operator  judges  when  the  cauterising 
action  is  sufficient  by  the  appearance  of  the  liase  s^f  the  lines,  the  e.\- 
udation  which  has  occurred,  the  infiltration  of  the  skin,  and  the  degree 
of  separation  shown  by  the  epidermis.  Judged  by  these  standards. 
three  degrees  of  cauterisation  may  be  distinguished.  In  the  first  the 
lines  are  shallow  and  contain  a  few  little  drops  of  serosity.  Their  base 
is  of  a  golden  yellow,  the  skin  is  little  infiltrated,  and  the  epideiinisis 
still  adherent.  In  the  second  the  lines  are  deeper,  their  base  yelhiwisli 
brown,  exudation  is  more  marked,  and  the  epidermis  is  loosened 
In  the  third  the  epidermis  is  almost  cut  through,  the  margins  (it  the 
lines  tend  to  gape  and  produce  irregular  edges,  the  serou.-^  dis 
charge  from  their  ba.se  is  abundant,  and  the  skin  is  often  covered 
with  vesicles.  In  the  French  system  the  ircm  is  heated  to  a  t  nerrv 
red,  and  is  passed  along  each  line  five  or  six  times  in  light  tiring 
eight  to  ten  in  ordinary  firing,  and  twelve  to  fifteen  in  severe  tiring 
It  is  clear,  liowever,  that  the  number  of  passages  must  vary  «itb 
the  weight  and  temperature  of  the  caut«ry,  the  judgment  <■•  ti:: 
operator,  and  the  thickness  of  the  skin. 
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SupcrficiHl  puncture  or  bud  firing  can  often  l)c  jjerforined  in  the 
standing  position.  The  points  should  form  a  regular  figure,  those  of 
one  line  corresponding  to  those  of  others  adjacent.  As  a  rule  the 
points  are  separated  by  intervals  of  three  eighths  to  an  inch,  though 
they  may  be  massed  a  little  more  closely  where  the  most  intense 
notion  is  required.  Here  again  the  French  jjrefer  to  apply  the  iron 
a  number  of  times  to  the  spots  xeriatim.  The  com])letion  of  the 
priHCss  is  judged  of  by  the  same  indications  as  in  line  firhig.  In 
England,  however,  it  is  unusual  to  apply  the  iron  more  than  once, 
or  at  the  most  twice,  a  method  which  appears  to  be  perfectly  suc- 
cmsful,  and  when  combined  with  the  after-application  of  a  blister, 
to  have  the  advantage  of  leaving  less  mark  than  the  Freiich  method. 

In  deep  point  or  needle  Bring  the  cautery  passes  completely 
through  the  skin  and  subcutaneous  connective  tissue  into  the  diseased 
part.  The  points  must  be  disposed  regularly,  and  at  equal  distances, 
though  they  may  be  placed  rather  more  closely  together  than  when 
firing  the  skin  alone.  With  gentle  pressure  the  cautery  rapidly 
perforates  the  skin.  This  method  has  the  advantage  of  being  easy 
and  rapid  to  carry  out,  and  of  producing  a  more  intense  and  deeper 
action  than  that  previously  considered.  The  iron  should  never  be 
applied  more  than  twice.  A  light  blister  may  be  ai)plied  a  few  days 
after  operation. 

Until  comparatively  recent  times  the  danger  of  penetrating  synovial 
sheaths,  etc.,  was  regarded  as  excessive,  and  although  a  few  i)racti- 
tioncrs  like  Basch,  Fisdier,  and  Robertson  recommended  ))uiicture 
with  Hnc  pointed  irons,  the  method  was  never  extensively  accepted, 
and  when  i)rrtcti.sed  not  infrcipiently  led  to  disaster.  In  1807  Bianci 
lecornniciided  puncture  of  dropsical  syjiovial  sheaths  with  the  rcd- 
iiot  needle,  a  system  which,  after  long  discussion  and  .some  ni<,difi»a- 
tion.  is  now  l)ec()ming  more  and  more  popular.  Kv«'n  if  carefully 
|)ra(tisc(l  it  is  not  without  danger,  especially  for  articular  cavities, 
Imt  ( nnsidcriug  the  intensity  of  its  action  and  its  therapeutic  value 
it  const  it  nfes  a  great  advance  on  older  methods.  T|,c  point,  however, 
itiiist  1,..  extremely  fine,  those  usually  em|>l()y«-d  not  exceeding  one 
t«.'iii\ -fourth  to  one  sixteenth  of  an  inch  iii  thickness.  When  of 
i'"n  tiKsc  are  difficult  to  make  and  to  keep  in  order  ;  platimnii  points 
like  til. .-c  supplied  with  tile  zoo-cautery  are  preferable.  Theiiunctnres 
iirc  hcst  nuKle  in  a  regular  design  at  intervals  of  about  an  hich.  'J'he 
metli,«l  of  i)rocedure  is  imi)ortant  :  the  needle,  at  a  red  heat,  is 
Hliaiplv  thrust  to  the  requireii  (h'pth,  and  immediately  withdrawn. 
Ili'i.  -  i,t>  disadvantage  in  passing  |li,.  uoedie  more  tJian  once  into 
Hbro!,.  or  osseous  tissues,— indwd,  this  is  necessary  to  produce  intense 
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effectH ;  but  in  dealing  with  synovial  niemhrancK  the  passage  of  tveii  a 
fine  needle  more  than  once  is  dangerous.  On  the  other  hand,  no  had 
results  need  l)e  feared  from  penetrating  a  synovial  sheath,  providid 
the  puncture  l)e  made  with  a  single  application.  The  minute  channels 
are  aseptic  when  made  with  a  red-hot  instrument,  and  provideil  the 
needle  be  suificieiitly  fine,  and  the  operation  completed  with  one 
movement,  they  remain  so.  It  is  not  nicessary,  however,  in  dealing 
with  dropsical  synovial  sheaths  that  all  the  points  should  penetrate 
the  sac  ;  as  a  rule  one  actual  puncture  is  sufficient.  In  other  tissuo 
two  or  three  punctures  may  he  made.  In  certain  cases  the  operation 
may  be  followed  by  the  ap]»lication  of  a  blister. 

Tlie  emollient  dressings  formerly  employed  after  firing  api)cai 
in  the  light  of  later  experience  to  be  c(mtra-indicated.  as  they  favour 
suppuration,  retard  healing,  and  tend  to  increase  the  area  of  the 
wounds  and  of  the  subseciuent  cicatrices.  They  sliould  certainK 
not  he  employed  immediately  after  operation.  When  the  inflamma- 
tion of  the  skin  after  firing  is  intense,  antiseptic  lotions  or  powders 
may  be  ein})loyed.  If.  on  the  other  hand,  the  reaction  is  insufficient, 
a  blister  of  biniodide  of  mercury,  or  cantharides  may  be  ai)i)iie(i 
immediately  or  within  a  day  or  two  after  firing.  In  thoroughbreds 
and  other  horses  with  a  fine  skin  the  application  of  a  blister  to  the 
fired  surface  shoidd  be  deferred  until  the  wounds  made  by  the  cautery 
have  healed  and  the  local  swelling  lias  disappeared.  For  these 
animals  the  blister  shoulil  be  about  half  the  strength  of  that  applied 
to  draught  horses. 

The  results  of  firing  vary  greatly  according  to  the  metlicKl 
employed.  .\  day  after  superficial  firing  c<msiderable  swelling  and 
more  or  less  abundint  exudation  especially  from  the  lines  or  jtoints. 
will  be  observed.  The  Vu\uid  dries,  forming  yellowish-grey  ciusts, 
covering  the  whole  region.  The  horse  has  ])ain  in  moving,  sIkiw- 
marked  lameness  and  intense  local  irritation.  As  long  as  these  continue 
the  horse  must  be  closely  watchcil.  and  care  taken  to  prevent  tin 
l)aits  being  bitten,  scratched  or  rubbed  against  neighbouring  obji.lv 
The  best  method  is  to  tie  the  animal  to  the  pillar  reins,  or  to  a  riiiL' 
above  the  manger,  apply  a  cradle  to  the  neck,  and  dust  the  tired 
surface  with  a  nii.vtnrc  of  boric  acid,  zinc  oxide  and  kaolin.  I'ln' 
crusts  i)ec(mie  loose  towards  the  eighth,  tenth,  or  fifteenth  d,i>  ; 
to  assist  .separation  the  i)arts  may  be  bathed  with  warm  water,  ^r 
j)rcferal)ly  dressed   with  an  antiseptic-  ointment. 

If  the  skin  tends  to  crack,  the  parts  are  covered  with  l"irie 
vascliiic  "V  irlyi-crinc.  .At  a  later  stage  the  scabs  produced  1p\  the 
cautery    disappear.     When    extending    deeply    and    implicating    the 
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whole  thickness  of  the  skin  they  are  sometimes  very  adherent,  and 
only  separate  after  a  suppurative  inflammation,  leaving  exuberant 
granulations,  which  are  followed  hy  indelible  scars,  the  covering  of 
hair  never  being  restored. 

While  these  processes  are  going  on  at  the  surface  the  subcutaneous 
tissues  have  become  hypera>mio  and  inflamed,  infiltrated  with  an 
abundant  exudate,  and  the  seat  of  active  cellular  f)roliferation.  This 
condition  is  later  followed  by  resorption,  consolidation,  and  com- 
pression, residts  U\  whicli  the  beneficial  action  of  firing  is  often 
attributed. 

The  effects  of  deeft  point  firing  are  still  more  marked.  The  limb 
often  becomes  greatly  enlarged,  although  a  free  senms  discharge 
occurs  through  the  skin.  Tlie  small,  closely-))acked  cicatrices  in  the 
skin  and  cellular  tissue  resulting  from  such  filing  form  a  kind  of 
permanent  compress  which  is  much  sujierior  to  bandages.  It  is 
certain  that  the  retracticm  of  these  islands  of  new  tissue  exerts  on 
the  (lisca.sed  part  an  active  compression  resembling  that  produced  by 
an  elastic  bandage.  The  treatment  of  tlu^  patient  differs  in  no 
essential  respect  from  that  re<piired  after  superficial  firing.  The 
symptoms  shown  after  deep  needle  firing  dejiend  on  the  depth  of 
penetration  and  the  nature  of  the  tissues  involved.  Active  infiam- 
mation  always  results  in  the  region  cauterised.  The  limb  becomes 
srreatly  swollen,  sometimes  very  hot  and  painful,  while  the  animal 
shows  more  or  less  markeil  fever.  Moreover,  when  a  synovial  sac 
1ms  been  opened  synovia  is  discharged,  sometimes  in  large  (piantities, 
forming  a  yellowish-grey  albuminous  layer,  which  may  even  flow 
downwards  over  the  foot  or  reach  the  ground. 

M  the  end  of  two  or  three  days  this  synovial  discharge  hardens, 
the  apertures  become  obliterated,  and  the  discharge  ceases.  The 
crusts  separate  during  the  seccmd  week  :  the  .scars  begin  to  disapjiear 
towards  the  twentieth  day.  leaving  in  their  place  little  reddish 
liciiliiccs.  Swelling  of  the  parts  sometimes  |)crsists  for  a  hmg  time, 
Imt  liin  be  diminished  by  exercise  and  ma.ssage.  The  hair  rapidly 
V-rows  iigain,  and  almost  entirely  masks  the  little  smooth  cicatrices 
Ictt  l)\  the  cautery.  This  is  one  of  the  chief  advantages  of  the 
iii('tliii(l. 

Wlic.tever  the  degree  of  tiring  or  the  mode  employed,  a  certain 
|ifn(»l  ,,f  rest  is  jecpiisit'*  to  permit  of  the  gradual  subsidence  of 
intiamrnation  and  its  effects.  As  a  rule,  after  the  hip,«e  of  the  second 
or  thiKJ  week  following  operation  it  is  well  to  walk  the  patient  daily 
for  I,  II  to  twenty  minutes,  When  the  tired  surf.ice  has  recovered 
l'"'ii  '  11-  action  of  the  blister,  the  animal  may  l)e  sent  to  glass,  or 
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reHtwl  ill  a  strnwyard  for  two  or  three  montliw.  lu  injuriew  to  the 
t«ndonH,  in  spavin  lameness,  and  some  other  conditions  such  rest  is 
absolutely  essential. 

The  operation  may  he  complicated  in  various  ways.  Thus  the 
skin  may  he  divi<led  and  a  gaping  wound  prwluced  ;  capillarv 
hiemorrhage  may  resnilt.  or  the  tired  surfaces  may  he  torn.  Such 
results  may,  however,  he  avoided  hy  rea.-^oiu  "  'e  (are.  Loss  of  skin 
and  the  formation  of  large  cicatrices  following  i  .»  severe  a  use  of 
the  iron  are  more  serious.  When  such  results  threaten  means  niuf-t 
at  once  he  taken  to  ftri'vcnt  sloughing.  The  frequent  application 
of  the  cold  spray  is  one  of  the  most  common  methods  ;  if  conjoiiicil 
with  an  antiseptic  lotion  it  is  more  useful,  it  cleanses  the  parts,  and 
removes  the  irritating  exudate  which  aggravates  the  inflammatory 
symptoms.  Loti<ms.  aslringent  comjiresses  moistened  with  weak 
acetate  of  lead,  or  alum  solution,  and  a  i)a.ste,  made  with  calamine 
and  boiled  water,  have  also  been  recommended.  Lukewarm  anti- 
septic baths  followed  by  dusting  with  iodoform  or  a  mixture  of  iodd- 
form  and  tannin  are  preferable.  Nocard  highly  recommends  spraying 
with  an  ethereal  solution  of  iodoform.  He  says  that  it  abolishes 
suppuration,  and  checks  the  microhic  infection  of  the  wounds  resulting 
from  the  removal  of  the  scabs.  Htemorrhage  resulting  from  punctnrt' 
of  a  vein  or  arteriole  by  the  needle  is  without  danger.  It  either 
ceases  spontaneously,  or  can  be  stopped  by  a  tampon  of  wadding, 
or  by  applying  a  compress  powdered  with  iodoform. 

Subcutaneous  cauterisation,  reconunended  in  Italy,  appears  in 
present  no  marked  advantages,  and  may  be  dismissed  here  with  the 
statement  that  the  skin  is  first  divided,  the  edges  held  apart,  anil  tlie 
globular-headed  iron  applied  directly  to  the  deep-seated  stnictnics 
thus  exposed. 

In  times  pa.st  it  was  not  unusual  to  fire  sound  horses  with  the  idea  of 
preventing  the  forniati(tii  of  ring-bones,  spavins,  etc.  Needless  tn 
sav,  such  ii  coursr  is  not  onlv  inhuman  but   absolutely  useless. 
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XII.     SETONING. 

FoKMKRi.^  sctuns  «crc  frequently  u.scd  as  counter-irrhants  in  ilu' 
trcatmcjit  of  musculai'  atrophy,  lameness  of  the  hip  or  shonMer. 
spavin,  and  navicular  disease.  In  current  practice  setons  are  mainly 
employed  to  establish  drainage  o"  abscess  cavities,  sinuses. 
:uid  Ijicenited  uniinds  in  process  of  healing.  As,  however,  ni:inv 
practitioners  have  faith   in  the   value  of  setoning  in  the  treatiuiit 
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of  chronic'  laniein'MK  and  sonm  other  conditions,  a  diagram  is  fumiwhed 
below  showing  the  various  positions  in  whicli  setons  may  be 
introduced.  Setons  are  inserted  with  a  special  needle  (Fig.  22(»), 
from  eight  to  sixteen  inches  in  length,  and  usually  made  of  ste«'l 
or  soft  iron.  The  point,  sharp  or  blunt,  is  spatulate  and  of  steel, 
the  body  is  usually  flattened  an<l  often  divided  into  two  parts,  which 
can  be  screwed  together.  The  eye  is  sometimes  at  one  enil,  some- 
times at  the  other.  For  the  purpose  of  passing  frog  setcjns  Sewell 
invented  a  special  needle  (Fig.  22(Ia).  For  operating  on  ha-matomata, 
etc.,  the  needle  shown  in  Fig.  •i'JOB  is  used.  It  consists  of  two 
cylindrical  portions  (about  three  sixteenths  of  an  inch  in  thickness). 
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which  can   be  screwed  together.     The  point    resembles  a  three-sided 
pyraniiil. 

Should  the  animal  prove  very  troublesome  it  may  require  to  be 
«ast  before  a  seton  can  be  inserted,  but  as  a  rule  it"  is  sufticient  to 
■'I'l'ly  I.  twitch  and  lift  one  of  the  fore-feet.  Cen.-rally.  it  is  best  to 
pass  li;,.  ,„.,.,||,.  from  Im'Iow  ui.wards.  as  should  the  animal  struggle 
It  i>  more  .'asily  withdrawn,  while  it  is  less  likelv  to  go  astray. 
MioiiM  it  be  in.serted  in  the  opjuisite  direction  and  an  error  be  made 
neifs^itating  change  of  direction,  a  pocket  is  left  in  which  t)us  mav 
accumulate. 

Aicu>  differ  as  to  the  depth  to  which  setons  should  be  inserted. 
Nunc  ,,r,,tVr  the  subcntHnoou-  tis.-,uc.  others  penetrate  beneath  the 
paniii,  mI„s.     The  latter  method,  however,  is  sometimes  followed  bv 
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troiililoMoiiui  oxUMwioii  nf  tho  suppurutiv*'  pnK-i'ss,  and  's  ni>t  1o  It 
rt'roinnu'ndetl. 

Hnviiiit  wlet-U'tl  tin-  lowi'st  point,  tlie  xkin  is  riiis»>tl  in  ii  foUl  ;iiiil 
oitluT  divided  with  rowflling  wi«st.r«  (Fin.  'i'Jl)  or  with  a  knifi-.     Tin 
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|iiiiiit  (if  the  iici'dlf  is  thfu  iiitroducfd.  witli  its  Hal  side  towani-  ti.. 
skill,  and  the  nt-edle  thrust  forward,  its  courso  lieing  carffulk  n  toi 
and  if  necessary  cdntrolled  liy  the  fingers  of  tiie  left  hand.  Tht- 
needle  used  in  France  poss^-sses  a  sharp  jxiint.  and  therefore  n  (di  > 
penetrat<'.>  the  skin  at  the  end  of  its  courre  :  hut  with  the  i:->  •!!■■!! 
Knglish   iu'etlle   it   is  iieees.sary   to   make  an   incision  for  exit      Ih 
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jxiKit  i»f  the  newJIc  i.t  then  KraM|>e<l  uith  tinjjers  or  forfeps  an<l  with- 
(Jraviii  throujjh  the  upper  orifi(c.  hrinjjiiijf  with  it  the  ta()€  with 
whi(h  it  has  hf-eii  threaded  Ff.  however,  the  eye  i^  in  the  point  of 
the  needle  the  tape  i-  nr.t  in.-erted  until  the  eye  appears  throujih 
the  upper  wounrl.  'I'hi  tape  i-  then  pa-'-ied  and  the  nf-f-dle  with- 
drawn, leaving  the  tape  ir  pu»iiiMn.  The  tape,  whidi  niu-'t  lie  at 
lea.-'t  twice  as  long  as  the  x-ton  tra<  k.  is  se<  iired  hy  firndy  tyinn  the 
(•ml-  together  or  hy  attinhing  eaeh  end  to  a  transverse  pieee  of 
niliher  tube.  The  disadvantage  of  uniting  the  ends  consists  in  the 
danger  of  the  I«m)|(  so  formed  catching  on  a  hook  or  other  object  or 
lieinK  graspe<l  in  the  horses  teeth,  and  tiie  seton  (»eing  torn  out.  To 
prevent  this  the  hors«*  shoidd  he  tied  up  or  a  side-stick  applied.  In 
i|'>j.'>  a  muzzle  must  he  put  on. 

To  increa.se  the  action  the  M-ton  i-  smeared  uith  an  irritant,  and 
i-  diiily  moved  to  and  fro.  .\s  -ooti  as  pus  forms,  free  ilrainage 
•h'jiiM  he  .s«-cured  by  fomenting.'  the  oriHces  daily  and  geiitlv  stroking 
the  ( hannel  from  above  down'Aard-.  The  seton  niav  be  left  in 
(iir-itinn  from  eight  to  twenty-one  days.  To  remove  it  the  uj)per 
•-lid  i-  snipjK-d  off  with  s,is.<,,rs  and  the  tape  drawn  downwards.  If 
left  too  long  m  j)osition  ulceration  and  sjouLdiing  of  the  skin  over 
fht-  -eron  may  he  produced. 

In-erting  a  frog  seton  ilemands  certain  special  precautions.  The 
li'.rii  around  the  jioint  of  the  frog  having  been  thoroughly  thinned. 
all  iiK  i>ioti  is  made  above  the  Inilbs  of  the  heel,  and  tlie  special 
iitt-ij!.'.  with  its  convex  si<ie  towards  the  tendons,  is  thru.st  down- 
Hard-  through  the  plantar  cushion  towards  the  p.ijnt  of  the  frog, 
th.-  t.Mit  meanwhile  being  e.vtenilcd  as  far  as  possible.  The  lu'cdlc 
-li'iiid  ajtpear  near  the  point  of  t)ie  frog.  'I'lie  ends  of  the  tape  arc 
kii.itt.il  together  and  a  dressing  a[iplied. 

In  pa-sing  setons.  blood  vessels  may  be  wounded,  iiut  as  onlv 
-ma  twjirs  are  usually  atfecte<l  no  sp,.,i;,l  pn-,autinns  are  called  for. 
Wh-:.  nerves  are  injured  paralysi-  may  rc-ult.  and  in  some  cases 
••li'l'ii  -heaths  and  joints  have  been  openeil.  The  passage  of  a 
-•'•  li  Mider  fascia'.  oi-  the  panniiulns  nia\  lie  followed  bv  extensive 
•il'i.  ;•  ition.  with  alisc-ss  formation  at  snnie  disianee  frotn  tlie  ^(■|on. 
!•'■  i-i.iially.  and  especially  during  -umrner.  infcetiini  of  the  scion 
'r.i.  k  rur-  with  extensive  inflammatory  odema  whidi  mav  lead 
'"  a  !ital  result.  After  removal  f  the  seton.  the  wounds  may 
kTii,  i  .?,.  e.xcessively.  proilucing  eoiisiderable  ilcformitv  of  the  part: 
=  !'  "  •  •  vent  the  wounds  should  be  treated  by  eoni|iression.  dried 
■'■■'■■■■       ■'  t:ie  aettlai  caiiicrv. 
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XIII.— INOCULATION. 

By  iiKM'iilation  is  meant  the  intentional  i-onveyante  of  infet^ti<iii> 
material  to  a  healthy  subject.  A  wider  meaning  is  sometiinf< 
attached  to  the  term,  causing  it  to  extend  to  the  j)r(xlucts  of  niicm- 
organisms  such  as  antit*^tanic  and  antidiphtheritic  sera,  mallein,  etc 
IncK'Tilation  is  a  most  important  pr<M!es8  in  studying  the  life  historv 
of  bacteria,  their  nature,  vinilence,  mode  of  action,  etc.  Aninmls. 
again,  are  incKulated  to  prot«ict  them  against  certain  diseases,  lik( 
black-quart«r,  anthrax,  and  swine  erysipelas  (rouget  dn  pore),  to  pm- 
duce  new  (modified)  infective  material  (vaccine),  and  finally,  thouvli 
not  very  often,  to  shorten  the  duration  of  epizootic  disease.  Various 
forms  of  needle  have  been  used  for  inoculations.  The  oldest  is  Sicks 
(Fig.  222).  A  furrow  in  the  middle  of  the  head  holds  the  infective 
material.  Sticker  employed  a  special  nee<lle  (Fig.  224)  for  plciiro- 
])neumonia  inoculations.  The  needle  was  thrust  under  the  skin,  and 
the  virus  injected  by  }>ressing  on  the  button  at  the  side  of  the  hHiidlc 
Fig.  223  represents  Pesshia's  needle.  In  use  the  furrow  is  filled  with 
virus,  the  needle  thrust  into  or  utider  the  skin,  revolved  and  witii- 
drawn,  leaving  the  infective  material  within  th<'  wound. 

At  present,  stHrilisable  syr'nges  are  almost  universally  emplnNcd 
for  protective  inoculation,  as  well  as  for  the  injection  of  malleiii  and 
tuberculin  for  diagnostic  ])ur[joses ;  an  operation  which  is  closely 
akin  to  inoculation,  and  is  carried  out  in  a  similar  way.  As  a  rule 
the  stem  of  the  piston  carries  a  movable  stop  which  can  be  tixed 
at  a  prearranged  point,  allowing  only  the  exact  amount  of  matcriiil 
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to  be  injected  at  eat-h  operation.  Smli  Hyrinnen  are  now  made  with 
aHlK<st«ft  or  metal  pliuiKerH.  and  can  ho  taken  t<>  pieceM,  or  are  <>f 
such  a  nature  as  not  to  lie  injured  hy  hoiling  or  otherwise  sterilising. 
Before  making  the  injection  the  point  <if  operation  sh«)uld  he 
shaved  and  thonmghly  disinfected.     Care  must   he  taken,  except   in 


Kli:.   22."i.     Sti-rili'<al>lc  syringp  •-    lencly  for 


^— »    ^     ^ 


liiii>ii>i»i.r*i.rii>ii»,lKl»i>iii  lit 


Fio.  226. — Sterili»ttblp  syringe  :  dinmonnted. 
enderniic  inoculation,  that  the  fluid  really  jjenetrates  heneath  the 
skill  ivnd  not  into  it  or  into  the  muscular  tissue,  as  oft^-n 
liai)pctis  Neglect  of  these  precautions,  or  failure  thoroughly  to 
sterilise  the  instruments.  ex])lnin>  most  of  the  ca.ses  of  ahscess 
fiirniiition,  and  other  exceptional  complications  after  inoculation. 
The  hcst  plan  is  to  raise  a  fold 
iif  skin  with  the  left  thumh  and 
tVirc-tiiigcr  and  rapidly  thrust 
the  needle  through  the  skin  in 
tliel.iipih  of  the  fold.  The  fluid 
is  s[ir(iid  over  a  larger  surface 
liy  L'entiy  manipulating  the 
paiN  lifter  removing  the  needle. 

.\tier  injectitm  the  syringe  and  needle  must  he  thoroughly  washed 
and  >ierilised. 

,-  :i  rule  lie  special  rcKfraint  is  needed,  as  the  pain  is  ver\ 
TiHiii!'  In  large  vaccine  institutes  the  smaller  animals  are  usually 
■^eciiiv.i  on  movahle  operating  tahles. 
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Riiiix"s  stcrili.salilo 
witliont  |)iston. 


syiitif^e 


li!: 


i-  * 


vAl' 

i    :!'.U 


i; 

'(;■ 

1:!;': 

.^  *■*  i 

i  1. 

t  1 

•  » 

■  •  ■  .       .  ! 

(  « 

-   »' 

* 

1 

• 

I'-  !;■ 

■% 

*  • . 

1 

• 

1 

1 

<    » 

1    ; 

'.i. 

tl 


'  if*: 


« •  ^  ► « ... 


I! 


1$  ! 


174 


INTIIWKNOI  S,    H|!|«nT\NK<>l'S,     \M>    (ITIIKK    IN.IKrTIONS. 


XIV.  THE  INJECTION  OF  MEDICINES  INTO  THE  BLOOD-STREAM, 
SUBCUTANEOUS  TISSUE,  TRACHEA.  PHARYNX.  LARYNX,  OR 
PARENCHYMA  OF  ORGANS  OR  TISSUES. 

(a)  Intkavknois  inject  ion.  In  forinrr  finni*  lilt><>iiiii^  whm  <ifiiii 
a  prcliniiimry  tn  iiitiiut'iK'UH  injt'ctiun  «>f  nu-diiiiu's.  In  liorMcs.  Im 
insltincc,  tin-  jufjniar  vt-in  xmih  n|)<Mii'<l  with  tlic  tiriun.  and  llir 
nicdicinc  injc(t<'(l  Ity  nuNUiH  of  a  fiiniu-l  and  tidio.  Apart  from  tin 
daiivnr  of  tiius  intro<liuinti  air  into  tin-  vein  phlchitis  ofton  followcil 
At  tlH>  present  time  a  tine  trocar  and  canntila,  or  a  syringe  wit li  a 
hollow  iiee<lie  in  used  for  intravenoiiH  injection.  In  horsoH  and  cattli- 
the  jugular  vein,  and  in  dtigs  the  saphena  vein  are  the  vesHeln  selecttcl 
for  the  introduction  of  remedies  into  tl)e  circulation.  The  nuiiilKi 
of  materials  fitted  for  intravenous  infection  is  limited  to  a  lew 
alkaloids,  antitoxins,  normal  sal'ne  solution  (  D  ]»er  cent.),  hariiim 
chloride,  silver  colloid,  chloral  hydrate,  etc.  Tiie  intravenous  mclhoil 
has  the  atlvantage  of  pnxlucing  immediate  etTocts.  while  suhcutannm* 
injections  require  at  least  four  or  five  minutes,  hut  this  advantii).'!' 
is  more  tluui  offset  hy  the  time  re<(uired  to  prepare  the  solution  and 
the  seat  of  operation  j)revious  to  intravenous  injection.  The  tltiid 
for  injection  mu.st  be  diluted,  non-irritant,  and  aseptic. 

Injection  with  the  ordinary  syringe  is  carried  out  i»s  follow-;: 
After  disinfecting  the  skin  at  the  seat  of  inje<'tion,  the  operator  griis|is 
the  shaft  of  the  hollow  needle  between  the  inde.\  and  middle  tingcr^ 
of  the  right  hand,  the  thumb  resting  on  the  broad  expanded  has*- 
The  right  jugular  vein  is  compressed  with  the  thumb  of  the  left  iiand 
and  the  needle  thrust  obliquely  downwards  through  the  skin  covering! 
the  most  prominent  part  of  the  swollen  vein  at  the  spot  usually 
chosen  for  bleeding.  As  the  animal  is  often  restless  at  this  slajif 
the  right  hand  is  simply  j)ressed  against  the  neck  without  for  the 
moment  attempting  to  introduce  the  needle  further.  As  somi  a^ 
it  becomes  ijuiet  the  needle  is  sharply  thrust  a  little  further  in  ihc 
same  direction.  If  the  attempt  has  been  successful  blood  will  How 
from  the  o}>en  end  of  the  needle  when  the  thumb  is  removed,  shciwiiii: 
that  it  has  enteretl  the  vessel  ;  otherwise  another  trial  must  be  inailf. 
The  needle  is  introdu(cd  as  dose  as  possible  to  the  point  compn-seti 
by  the  thumb,  as  the  vein  is  partially  fixed  there  and  is  les.s  iikeU 
to  evade  the  needle.  Onct^  introduced  into  the  vein  the  needle  sImhiM 
be  movetl  as  little  as  possible  to  pievent  injining  the  intima.  Hiiviiig 
-atisfied  himself  tlutt  the  syringe  contains  no  aii'.  the  oppr.'ito!  tbe!' 
affixes  it  to  the  nee<lle  and  .st<»adily  injects  the  contained  fluid  int" 
the  vein. 
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Thc  (l<iul)le-iictinK  Mvriiigt^  is  criiployed  in  n  similiir  w»y.  ()n<> 
iiomIp  in  cciniu'ctwl  hy  »  rublter  tul)0  with  the  iictMlIf  iiin«Ttt'(l  in 
the  vein,  the  other  hy  »  similar  tuhe  with  the  v«'swl  lonfaininfj  the 
injection  fluid.  After  inje(tin>{  the  contentH  of  the  syriiiife  into  the 
vein  the  Iwo-v. iiy  tap  is  turned  and  the  harrel  of  the  syrinjfe  a^^ain 
lillfd  hy  drawing  hack  the  jiiHton.  By  retuinint;  the  tap  to  its 
iiri^iiial  position  and  once  more  pressing  down 
the  piston  a  second  ipiiintity  is  injecteil  ;  the 
liriMfss  can  Im-  repeated  as  often  as  ih-sired. 

One  of  the  (h'awha<-ks  of  intravenous  in- 
JHtioii  is  the  tendency  to  thrombosis  of  the 
vtiii  in  conHe(|nence  of  injury  to  the  tunica 
iiitinia  hy  the  ne«'<lle.  This  danger,  however,  as 
well  as  that  of  the  entrance  of  air,  can  he 
avnided  l)y  skilful  manipulation.  Hy  proper 
liirc  in  chfM)sinjj  the  druj{  and  <arryinjj  (»uf  the 
.iIhivc  manipulation  had  results  are  avoided. 

{Ii)  In  sulK-utanerms  or  hypcKJermic  injection. 
which  has  largely  replaced  the  above  method. 
the  drug  is  injected  by  means  of  a  syringe  and 
hdlliiw  needle  into  the  h)(>8e  connective  tissue 
liencath  the  skin.  A  graduated  syringe  liolding 
ahmit  '2  to  4  fluid  drachms  is  use<l  and  the 
iiijectidn  made  at  a  sjiot  clear  of  the  harness  and 
wlieie  the  skin  is  freely  movable,  i.e.  where  sub- 
ititaiieons  tissue  is  abundant.  The  side  of  the 
neck.  Ill-east,  behind  the  elbow,  and  flank  are 
I  iiiiveiiieiit  position^). 

Hy  this  method  various  alkaloids,  sera,  vac- 
(iiies.  nuillein  and  tuberculin  are  administered. 
HviMnicnnic  sohitiojis  should  lie  sterile  and  non- 
iritunt  The  syringe  and  needle  should  be 
thoroiijihly  clean  and  .sttrili.sed  by  boiling  or  by 
washiiiL'  with  5  per  cent,  carbolic  .solution.  This 
Itretautidii  is  d()ul>ly  necessary  when  the  syringe  has  be<'n 
viousiy  used  for  animals  suffering  from  contagious  di.sease. 

Ill'  <eat  of  operation  .sliould  always  l)e  disinfected  before  injection. 
Kai>iiiL:  a  fold  of  skin  with  the  thund)  and  index  finger  of  the  left 
hand  tlif  operator  passes  the  nwdle  along  the  fold  or  at  right  angles 
t<i  it  iiit.i  the  suluut«neous  tissue.     When,  as  (Kcasionally  happens, 

'  ''' 'vessel  is  jiunctured,  as  shown  by  the  esca})e  of  a  few  drf>ps 

"'  '•' '    'l>f  needle  should  be  partly  withdrawn,  and  if  the  bleeding 
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TRANHVKRMK   MKCTION    Of  THK    IIOBMk's    NWK. 

cicrsa/ 


panniculjus 
jugular  vetri 


M  jlrrnr 

thy  ret  id 
Hm  sUrnc  hj^m 

Kn  ''2<t  Transversa  scrtioii  .,f  th.-  .icck  't  rifiht  aimlo.s  t.)  its  lonsr  diamot.-r. 
■  section  passes  tl.r..uyli  the  thir.l  <•.  xal  vertebra,  o.  Portion  of  lli, 
of  the  fourtli  eervi.al  vertel.ra  ;  '■  '-.  »'a«'us  and  sympathetic  nerves  :  . 
current  nerves;  dd.  Dorsal  branches  of  spinal  acrosaory  norve  ;  .  .. 
,„„,„,.r«a..s  ro!!i  lunsele-:  / /,  Mi.scular  twitts  of  the  cervical  n.-rvc. 
Tracheal  Ivniph  .l.u  t  :  ,.  J.  Transverse  processes  .,f  cervical  vertel.ra  :  ,. 
V vrtebral  ilisc  ..f  ,artila).'c  :  m  m.  Vertebral  artery  and  vein  :  «.  l-yi. 
nerve  twitf  :  ...  Spinal  cord  :  y.  Membranes  of  the  coni  :  -/•  ^  "■^^"■'''  "'  "" 
r    ('ari)tid  artery.     (After  Ellenberger  and  Baiiiii). 
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(^HiwH  thf*  nyriiiKf  iniiy  then  Im<  Httiil  to  the  iimkIIp,  th»<  Htiid  ttlowly 
injcctwl.  aixl  thi-  iMi-fllf  MitlxIrHwn.  My  j/i-ntlv  <lr<»kihn  the  «kin, 
«ln'  inJM'tion  ih  iliH|i<-rH4tl  over  h  larjfci  anu  in  nrilt'i  to  |ir()iniit«- 
rapid  aliMoqttiun. 

(c)  Intratrttfheal  injwtidn  i«  practiM*-!!  for  the  purp.m**  of  tr<>ttting 
(liwaiti'M  of  th"  uppiT  ttir-paMSH>»M  like  chronic  hiryiiRcal  or  tracheal 
irtturrl.  to  kill  paraMitci*  prcMcnt  in  the  tra.hea  and  l.ronchi.  and  u« 
It  iiieanH  of  comhatinK  certain  fu'wrnl  disordern  like  purpura 
liaiiiorrhanica  and  ha-nioKlohinuria.  Ah  altsorption  (Kcurn  \ery 
nipidly  from  the  tracheal  and  hronchial  inucoux  inenil.rane  thix 
-tyMeni  of  me<lication  hft»  a  rational  haHiH,  |,ut,  an  »  rule,  more 
(oiivenient  and  lona  danjferoUM  niethiMlH  denerve  preference.  From 
the  experimentH  made  it  lias  Ijeconu.  clear  that  the  tracheal  mucoun 
meiiil.rane  in  far  lexH  Mennitive  tlian  wan  formerly  imaRineti,  and  that 
irritantH  like  tincturen  and  oil  of  turpentine  are  really  very  well  borne. 
\*.  however,  the  tracheal  nuicous  mendirane  cainiot  he  diidnfectMi 
the  MHiall  punctured  wound  may  not  heal  aneptically,  anil  although 
ill  healthy  animalK  there  in  little  .lariKer.  yet,  .should  intlammatory 
iuli.m  net  in.  an  may  rei"'  ..cur  in  jnirpura.  HeriouM  con.sequencen 
may  follow.  Recent  experi  e  .sliow.s  that  necroni-s  of  the  tracheal 
mucous  membrane,  and  even  of  the  lung«.  sometimes  occurs.  The 
nmile  must  be  cautiously  inserted,  and  as  it  is  sometimes  subject 
to  considerable  stress  it  should  be  stout  in  order  to  avoid  breakage. 
In  the  event  of  this  .Kcurring  the  broken  fragment  must  at  once 
be  gras})ed  with  forceps,  or.  if  it  be  invisible,  a  cutaneous  incision 
mu.'^t  be  made  in  order  to  detect  and  remove  it. 

Intratracheal  injecticms  may  be  made  with  an  ordinary  hypo- 
lierniic  syringe  provided  with  a  stout  needle,  with  a  large  Pr'avaz 
syriiiL'e,  or  with  Dieckcrhotfs  syringe,  which  is  used  in  conjunction 
with  ;i  special  trcKar  and  cannula.  The  animals  head  is  raised,  and 
til.-  operator,  stretching  the  skin  covering  the  front  .f  the  trachea 
«itli  tlu-  fingers  of  the  left  hand,  thrusts  the  needle  or  trocar 
tlirimuh  the  space  bctwwn  two  tracheal  rings.  Removing  th(. 
'til.tie  |,e  inserts  the  nc././.le  of  the  ready-tilled  svrin«e  in  the 
'""U'h  uf  the  cannula,  and  slowly  injects  the  cc  ntents  into  the 
trarh.i. 

It].-,  kerhotf  also  reconunends  intralaryngeal  and  intrapharyngeal 
inj.Mtiniis.  The  metho<l  is  similar  to  that  above  described.  A 
'i"A..l  needle,  with  its  convexity  directed  upwards,  is  pivsse<l 
li.t«,,.„  the  cricoid  cartilage  and  the  Krst  ring  of  the  trachea. 
■■■■v.i>,i,n  liie  crico-tracheai  ligament,  and  fluid  is  thus  injected 
int..     1,,.    liuyn.K    or    pharyn.x.      In    chronic    larynttiti.s    DieckerhotT 
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recommends  subnitrate  of  bi«muth  or   1  i>er  cent,  iodine  solution 
(LuBol's  solution)  repeated  every  few  days. 

(d)  Parenchymatous  injection  consists  in  -ntrotlucmg  solutions 
of  drugs  into  th«  paren.hyma  of  organs,  like  the  thyroid  or  lymphat,,. 
glands,  or  into  muscles  <.r  pathological  new  growths.  The  activ.. 
agents  are  thus  brought  into  immediate  contact  with  the  affect.Ml 
tissues.  In  veterinary'  surgerj-  actinomycotic  growths  are  th.^ 
commonest  objects  of  such  treatment,  though  tumours  and  tl.,. 
swellings    of    goitre    have    also    been    injected,    but    with    varjn.f: 

results,  .         .11      1 

Solutions  of  acetic,  carbolic,  or  lactic  acid,  lodme,  zmc  chloride. 
St  rvchnine,  nuclein ,  pa].ain,  etc. ,  have  all  b-en  used  for  paienchy mat, ms 
injection  In  the  hands  of  several  operators  iodine  and  papam  have 
given   good  results  when    employed   against    soft   new  growths   an.l 

^'"  r  rather  stout  needle  is  inserted  ^f  possible,  into  the  centre 
of  the  organ  or  growth  (sometimes  a  specially  long  needle  is  required), 
and  the  sohition  injected.  A  few  drops  are  often  sufficient.  Slifiht 
pre'^sure  shouUl  be  kept  on  the  piston  during  withdrawal.  Some- 
times several  injections  are  made  at  different  points.  The  operator 
judges  of  the  n.cd  for  repeating  the  operation  by  the  condition  of 
the  dis<'ased  parts,  and  bv  the  reaction  which  follows.  As  a  rule 
,me  should  wait  until  until  all  signs  of  the  jncvious  treatment  have 

disappeared. 

The  principK-  <>f  parenchymatous  injection  is  not  new,  tor  a 
somewhat  si-ular  pn.cess.  viz..  the  introduction  of  .solid  caustics. 
like  arsenic  and  sublimat*-.  has  been  in  use  since  very  cirlv 
times. 


XV.— CASTRATION. 

For  economic  reasons,  the  removal  of  the  testicles  or  ovMrie> 
,,r  the  destruction  of  their  functions,  often  becomes  necessarj-.  Tlie 
gelding  is.  for  most  purjjoses,  UK-re  useful  than  the  stallion  ;  it> 
conforniiitioi.  is  modified,  it  is  usually  more  tractable,  and  it  <an 
U:  workcl  ill  coiniiany  with  marcs,  a  ;,r„ceeding  which  is  s(  i.lom 
safe  in  the  case  of  stallions.  The  Hcdi  of  pigs  and  birds  hecmnes 
mon-  palatable,  and  animals  fatten  more  readily  after  castntion. 
SIhh'J)  fatten  more  quickly,  and  their  wool  becomes  finer  and  more 
abundant.  The  milking  period  is  jjiohmged  in  the  castrated  <"« 
imd   the  danger  of  unsuitable  animals   breeding  is  removed.     I'o^- 


CASTRATION-ANATOMV. 


17ft 


are  less  linble  to  stray,  and  hit^^hcs  cease  to  attract  strange  dogs 
Finally,  certain  diseases  of  the  generative  organs  are  sometimes 
cured  hy  operation.  Tims  in  man  castration  has  hwn  cm})ioye<l 
for  the  reduction  of  enlargetl  prostate,  and  in  the  dog  operation  for 
the  same  object  was  suggested  by  Dr.  (Ijarke  (see  '•  Veterinarian." 
189.')).  The  pathological  enlargement  of  the  glamlgradnallvdiminishes. 
Ill  man  osteomalacia  is  said  to  have  been  beneficially"  affected  by 
(iLstration.  but  how  far  the  procedure  is  likely  to  succeed  in  animals 
remains  to  be  pn.ved.  On  the  other  hand.  -spHving-  in  cows 
often  removes  nympliomania  :  and  unilateral  oophorectomy,  removing 
the  (ystic  ovary,  has  bwn  successful  in  sterility.  Castration  i.s  also 
in.licated  by  the  presence  of  malignant  tumours  and  Hstula-,  in  ceitain 
injuries  of  the  t<>sticles,  and  in  .scrotal  hernia. 

Castration  seems  to  have  been  i)erforme(l  on  animals  since  the 
..irhcst  limes,  and  is  still  an  exceedingly  connnon  operation  Owing 
to  the  essentially  different  methods  of  procedure  in  male  and  female 
animals,  ca.'<tration  will  be  treated  of  separately  in  .^ach  sex. 

Castration  of  Male  Animals.  K.xperience  shows  that  male  animals 
■ire  best  castrated  young.  .Many  of  the  advantages  claime.l  for 
operation,  such  as  the  change  in  bodily  form,  are  lost  when  it  is  too 
lonj.'  deterred. 

K.xcluding  the  first  few  weeks  of  life,  most  .lonusticated  animals 
undergo  operation  during  the  first  year.  The  horse  is  an  exception. 
I«aii.sc  in  it  the  testicles  lie  witliin  the  inguinal  canal  during  jiart 
nf  the  hrst  year,  towards  the  cn<l  of  wliidi  they  usually  descend  into 
ilie  scrotum,  and  so  become  readily  acces..iMc.  Moreover,  hoivses 
(astiated  during  the  first  year  often  assume  a  female  type,  whilst 
those  in  which  operation  is  defc-rred    develop    to  a.  greater  extent. 

Anatomy.  The  tcsti.lcs  arc  suspended  in  the  scrotum  bv  tiu-aiis  of  the 
Winila,  cords.  J  he  scrotum  and  the  .structures  it  endoscs  inav  be 
'liVKlc.i  liniii  without  inwards  into  the  following  layers  • 

I  llicoutcrskin.  This  is  soft  and  thin.  iLsuallv  hairless,  and  in  the  h.irse 
"k  a,„|  .shnnnK;  i<  is  very  extensible,  and  is'dircctlv  .•ontimious  witii 
I'ruiHM.on    integument.     In    ruminants    the   scrotum"  sliows   a   di.stin.t 

>  •    V"'  ''^"'  '•"^••■•■'"K  It  i'*  linht  coloured,  and  exhil)its  little  hair      In 

;   "h    ""■,'*'•'■'">'"'■    "'"''I'    i«    '""ad   and   smooth,  lies  between  the    liiixl 
I'lart,.  ,   ,  lose  under  the  anus  :    in  carnivora  it  is  somewhat  lower 

-■   I.'  Mcath  and  intimately  ..uinectcd  with  the  skin  is  the  tunica  dartos. 

"  ■  '  "i^isls  of  a  inciitied  subcutis  abundantly  suiipUed  with  unstriat.d 

-    "   tihrcs.  east,.,  and   white  tibnu.s  tissue.     Above  it   is  connct.-. 

I  'I.'    vcllow  elastic  abdominal  tunic,  while  a  mesial  jirolonMatiou    the 

str'Ii'    ^" ""■.'*'■•■  V'7    to   divide    the    .scrotum    into   two  equal  jiouelu-s. 

^■^^^^      -!ic.ii.(:„jr      the     ^kin      .Hid      timi(,,     ,iarlo,s     (..geihei     form     liie 
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3.  The  spermatic  fascia.  .„ntiiuious  with  the  tendon  of  the  exten.al 

"'''T'Tr^^sten..  fascia,  continuous  with  tlu-  internal  ..hh-pu;  n.us.  1... 
*;  T  .  n  un.lihuhforni  fascu,.  continuous  with  the  transversahs  faM  ,a 
«    The  tunica  vaginalis  rertexa,  a  h«,ver  of  serous  nuMubrane  contnn.ous 

"' Sil' Joi;i[Sdvean  ren.arks  of  layers  3.  4  and  5  that  t.je  dissc.,,,, 
wiU  ,.  obSTrunahle  to  dis.  rhninate  between  them.  These  three  laycx 
h'inj  Ce  or  less  adherents,  are  often  referred  to  as  the  conunon  va„nal 

''"'The  tunica  vaginalis  reflexa  is  sack-like  in  form  :  a»H,ve.  where  it  lu> 
in  the  ing  nal  canal,  .t  is  much  narrower  than  Ih-Iow.  where  .t  surrou  ul> 
L  eS  ts  narrowest  iK.int  is  rather  more  than  an  inch  below  tl„. 
ner  inLt  nal  ring,  thence  it  gradually  dilates  as  .t  descends  ;  as  a  w1h,I.. 
t  ou  fne  resenuL  that  of  an  Ix.ur  glass.  In  the  space  (vagina  sui 
,cl  Tbvtlrs  prolongation  of  the  perit.meal  iun.c  are  found  >.■ 
est  irand  spermatic  cord:  in  the  horse  the  testicle  hes  horaontall> 
n  rumii    nts  verticallv,  with  the  epididymis  iK^mting  downwards. 

"  T le  test^ic  ila.    -ord  is  a  rtattened,  elongated,    an-shape.!   struct,,,,. 

..onne.  ted  at  its  lower,  broader  end  to  the  testicle,  whilst  its  upper  ,K.r„u„ 

extend    hito  the  abdominal  cavity.     H  is  investcKl  by  the  tunica  vag-nal. 

,ro,    ia   a  prolongation  of  the  visc.-ral  peritoneum,  and  consists  of  the  ^..- 

Kens,  s  .ermatic  vessels  and  nerves,  and  the  cre.naser  muscle 

The    vas   deferens,    which    is   placed    at    the    posterior    part    of    tl, 
sner    atic    ...rd.  is  a  thick-walled  tube,  representing  the  excretory  dmt.,f 
e    es    clc    in  large  animals  of  the  size  of  a  g,M>se-qu,ll.  surrounde.l  In 
Id    f    e  itoneum  and  situated  on  the  inner  side  of  the  «P'''">''»>V'<;'  , 
'  c  mv  lutions  it  forms  the  epididymis,  the  anterior  enlargement  of  u  I,  h 
t  :     UH    the  0l"l».s  ,nujor  on  account  of  its  K-^.^  s..e.  tl- pos^erio      . 
„l„h„^  minor     the  intermediate  par*  is  called  the  l>ody      The  vas  dct.un> 
,c  '     1  e  a  ,cl..mi"«l  cavitv  through  the  inguinal  canal   passes  backward, 
rou nil  bv  a  special  fold  of  peritoneum,  towards  the  upper  siu  ,ue  , 
the    urinary    bladder    and    empties    by    the    ejaculatory    duct     into   th. 

"""The'sucrmutic  arterv  lies  in  the  front  part  of  the  spermatic  c,.i.l  aiul 

is   Jc    .mt  bv  the-  artery  .  :    the    cor.1.  and  the  large  «"<!,  to.  .|.|n- 

nciaic  veins  tlie  convolutions  of  which  form  the  plexus  pampuut..,,- 

I'Licin   portion  of  the  cord   „hc  vascular  portion)  thc.vforc  c,„„a.:- 

;,;  i,n,„„,ant  blood-vessels,  whilst  the  posterior  ,s  .omparativeh   ,. -•   n 

■Ul'  a  point  of  great   importance  in  connection  w,  h  castration. 

The  in.'ninal  .anal  .onsists  of  a  tlatten..d.  tuniicl-shapcd  sjimr  I 

„,,   ,l„loininal  co,:ts,  .omniunicating  above  through   the  med.iiM, 

i,„„.,   ab,loi„inal  ring  with  flu-  peritoneal  cavity,  and  below   In     I 


ii„l(' 


abilominal   ring  with  the  interior 


of  the  scrotum.     'Hie  outer  abil mw'': 


nun.    an  ..val  opcni.  g  between  the  inner  and  outer  hmbs  of  the  tc, 
^e^^ernal  ollliMUe  abdominal  muscle,  .an  be  enlarge!  by  dra«., 
„,,  ,,i„d  limb  ..f  the  ..onvspond.ng  sul...     The  r,ng  .an  th....  b.' 
,,,-Mng  the  l.a.,.1  gc.:tly  up«a.-.ls  al.,.,g  the  ,.....-.■  surfa.r  of  the    1 
lo'n,'  .ttin.ate  of  its  si/.e  -a.,  b.-  n.ade.  a  ...att.-r  of  .miH.rtan...  ,ii,.l.. 

circuinstan.'cs.  ...  ■     ,    .i>,.,,i    ' 

1„  the  ho.>-  ti,..  o.n.-.    ,.l.<i..n,>..a!   .,n^  i.   :u,  .>,Mr.,.K  ah o  it    , 

U  in.h.s  lon.j.  b..|w.-.-n  th-  i«.slerior  b...-.ler  of  tlw  ...n.-r  ol-h.,,,. 
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and  llif  reHert«'«l  iHirtioii  of  the  cxfciiiiil  ()t)li((uc  tcixloii,  i.i.  I'oiiiHiit's 
ligament;  it  lies  just  in  front  of  the  transverse  jiortion  of  the  os  pubis, 
incline*!  ol)li(juely  forwards  and  outwaids  ;  I  inch  nearer  tlie  middle  line 
lics'the  suhciitaneous  abdominal  artery. 

Castration  docs  not  iieeessarily  imply  removal  of  the  testicles. 
The  function  alone  of  the  testicle  can  lie  destroyed.  Iiut  as  the 
|ir(«rss  is  necessarily  less  certain  than  that  in  which  the  testicles 
are  removed,  the  latter  is  very  generally  preferred.  Xo  description 
of  the  sulijcct.  however,  could  reasonalily  lie  lejiarded  as  completi! 
Hhicli  omitted  reference  to  the  tormer  method.  A  short  description 
will  first  he  friven  of 


I.       <ASTK.\TJtlN    WJTIKII    r    KK.MUV.M.    OK    I H  K    TKSTK  l.KS. 

(«)  Crushing  the  Testicle.  A  method  formerly  used  especiallv 
in  Spain,  consisted  in  first  applyiniu'  clams  to  the  .scrotum  and  tlieii 
crushing  the  testicles  .singly  by  blows  from  a  wooden  liamnicr.  Apait 
fnmi  the  uncertainty  of  tiie  lesult.  the  nethod  was  barbarous  ami 
painful  in  the  extreme.  The  same  is  true  of  the  system  of  p«  irating 
the  testicle  with  a  glowing  iron. 

[h)  Crushing  the  Spermatic  Cord.  The  neck  of  the  scmtuin  was 
included  in  wooden  dam.s  which  were  httmmered  for  several  minutes 
with  a  mallet.  The  operation  was  usually  jierfonned  on  calves. 
When  successful,  the  testicles  gradually  becanie  atrophied  in  con- 
■^•i|ueace  of  thrombosis  of  the  spermatic  vessels.  Sti'ers  were  cas- 
trated by  this  method  in  India.  The  operation,  if  it  may  so  bo 
called,  was  also  performed  on  sheep  and  goats,  the  rea.son  of  its 
adaption  being  the  danger  in  a  hot  climate  of  inflicting  surgical 
Wound-  and   the  fact    tliat    after-treatment    is   thus  dispensed   with. 

I'  1  Torsion  of  the  Spermatic  Cord  was  formerly  mudi  empl.iyed 
in  France  for  '>ulls.  and  is  known  as  histnniiiuije.  The  animal's  luad 
"a-  tasteiied  up  securely  and  the  oj)erat<ir.  standing  behind  the 
iinmi;,!.  v'tasped  the  scrotum  in  both  hands  and  drew  o)ie  testicle 
as  tar  backwards  as  possible.  On  releasing  the  scrotum  the  testicle 
«a>  (iia«ii  upwards.  By  re|)eating  tliis  maiueuvi'.-  several  times 
the  cicnui.ster  muscle  was  temporarily  paralysed  and  could  no  longer 
retra.  '  the  testicle. 

A-  -MMii  as  this  result  was  attained  the  spermatic  cord  was  grasped 

loM     ,l„,ve   tile  epididymis   with    the   thumb   and   first    and   seroiid 

riuL',!-    ,t  the  left  hand,  while  with  the  hiigers  of  tiie  ligiit  hand  the 
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leHticle  was  tottited,  the  lower  end  lioiiiR  brought  to  the  top.  In  tlib 
position  the  testicle  was  grasped  with  both  hands,  rotated  sev.nil 
times  on  its  long  axis,  and  then  thrust  into  the  inguinal  canal.  'I'lic 
ren'.ainiiig  testicle  was  similarly  treated  and  a  ligature  applied  aroiiml 
the  scrotum  close  to  the  outer  abdominal  ring  and  left  in  position 
for  forty-oight  hours.  At  first  some  swelling  developed  but  s.kui 
afterwards  disap])eared.  and  the  testicles  inidorwent  atrophy.  I'lic 
original  pnuedure.  which  in  practised  hands  scarcely  retpured  li\t 
miimtes.  has  since  been  repeatetUy  modilicd.  and  has  been  practiMil 
on  horses.  Morot  reconuneiuls  rotating  the  testicles  from  (>  to  H 
times  in  bulls  and  !>  to  I-'  times  h»  rams,  and  then  to  alh)w  liic 
testicles  to  resume  their  natural  jiosition  ;  the  application  .if  ;i 
ligature  is  unnecessary.  Tlu"  animals  are  said  to  show  less  pain 
and  can  at  on-o  be  returned  to  j.astnre.  'I'his  m'.>thod,  however, 
re.piires  more  exertion  and  skill  on  the  i)art  of  the  operator. 

((/)  Subcutaneous  Ligation  of  the  Spermatic    Cord   was   first    rei..m 

nu'iided  by  ^lartin  for  bulls,  ranis,  and  dogs.     It  is  well  adapted  for 

castrating  goats  provid^-d  antiseptic  ])recautions  l)e  observ.   .       Hit 

animal  is  placed  on  its  back  and  its  legs  are  held  by   two    -tioiiL' 

assistants  :    the  hair  is  shaved  from  either  side  of  the  neck  ot  iln 

scrotum    and   the   skin   disinfected   xcnimhim    iirUvt.     The   sperniiiti. 

cord  of  one  side  is  then  thrust  against  the  outer  wall  of  the  scrotum 

by  means  of  the  tinjicr  an<l  thumb  and  :i  tolerably  strong  silk  1lir.inl 

pass«'d  from   behind  forwards  through  the  lU'ck  of  the  scrotum  nn 

the  inner  side  of  the  s|)ermatic  cord  by  m  ans  of  a  needle  about  tw. 

niches  long.     The  fn-c  end  of  the  silk  thread  is  then  passed  throudi 

the  eye  of  an  otherwise  similar  but  Wwn<-i)ointed  needle  wliii  li  i- 

returned.  first  through  the  point    of  exit,  then   through  the  scrotnin 

on  the  outer  side  of  the  spermatic  <'ord,  and  lastly  through  the  p.  ini 

of  entry.     The  thread  thus  forms  a  looj)  surrounding  the  spermatid 

cord.     The   two   ends   are   tightly    tied   together,   tl.e   loose   portioii- 

snipi)c(l  otV  clos.'  above  the  knot,  and  the  ligature  allowed  m  im«- 

i,ito    the    scrotum  :     the    little    puncture    is    i)aiiited    with    iiulotoPi 

collodion.     The    other  spernuiti,     ccphI    is    treated    in    precisely    th. 

same   way.     Provided  proi)er  car.'    be    taken    regarding    anti-.ii-:- 

sui»i)uration     docs    not    occur    and    the    animal    seems     to    -nfir 

.•omi)aratively  little.     The  testicles  swell  somewhat  during  tin    lux' 

few  da\.-'.  but  atrophy  commences  in  from  three  to  four  week-   an! 

the  glands  gradually  and  almost  completely  disapi)ear.     MoHci  -tatt- 

that  ligation  is  followed  by  necrosis  ;is  he  ascertained  by  expci 'mi.ii' 

'I'o  avoid  tile  use  oi   two  iiectlio  S.  hnu>    invented  a  needle  v.  ^^;  '  ' 

eye  near  the  point  and  a  screw-joint  in  the  centre  of  tlie  shank      H" 
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^ilk  thread  was  paHHed  an  u«ual  on  the  inner  wide  of  the  cord, 
after  which  the  two  portions  of  the  nee<lle.  within  the  strotuni, 
were  unacrewed,  the  Hperniatic  cord  pushed  between  them,  and  the 
iieedie  again  unitefi  and  withdrawn.  Failing  this  needle  or  even  a 
sharp  and  a  hlunt  needle,  the  ligature  may  he  retunietl  by  using 
the  blunt  end  of  an  ordinary  needle,  i.e.  by  simply  using  the  needle 
reversed  during  the  second  j)ortion  of  the  operation.  A.sepsis  is  not 
difficult  of  attainment  if  properly  sterilised  silk  be  used.  Tlio 
ligatures  must,  however,  be  drawn  very  tight,  otherwise  the  ojieration 
fails  and  the  activity  of  the  glands  still  c<jntinues. 

That  sexual  impulse  is  not  removed  by  ligation  of  the  vas  deferens 
alone  is  shown  by  the  following  exi)eriment.  One  sometimes  finds 
cryptorchids  in  which  the  ei)ididyniis  lies  in  the  inguinal  canal  while 
the  testicle  it<<elf  is  in  the  abdomen.  In  one  such  case  Mollcr  ligctured 
and  snipped  off  the  epididymis  without  removing  the  testicle.  The 
passage  of  semen  then  cea.sed  but  sexual  desire  remained  as  before 
until  by  a  second  operation  the  testicle  was  removed. 


II.       t  VSTKATlON    HV    KE.MdVAI.    OK    THK    TK.STK  I.KS. 

.At  the  present  time  the  commonest  meth(«l  of  castrating  iiorses. 
tiulls.  and   other  male  animals   is  by   removing   the  testicles.     The 
testicles  are  removed  either  alone  or  with  jiortions  of  the  scrotnn', 
thnuch  the  latter  method  is  only  usual  in  calves  and  goats,  where  u 
lieature  is  passed  round  tJie  neck  of  the  scrotum.     A  running  noose, 
ti.nuMl  of  a  strong  piece  of  cord,  is  slipjied  round  the  upper  part  of 
til*-  <(rotum   and  drawn   tiglit.     Provided    it    be   drawn   sufficiently 
tiirht  in  the  first  instance  the  scmtum  and  its  contents  fall  away  ui 
frniii    fight    to    fourteen    tiays.    otherwise    ilie    loo{)    must    again    be 
tiehtciicd.     Wooden   or   iron   clams  have   be<'n   used  to  replace  t!;c 
ligature.     Hoth  methods  inflict   needless  pain  luid   are  seliloiu  u.sed 
i-.xcepf  ill  calves,  which,  howcvj-r.  alsn  sutfcr  much  nmre  from  clams 
"r  liL'iitures  than   from   the   more   surgical    iiictluxl   of   upening  the 
-I  rutuiii.     Plot  claims  to  have  castrated  two  thou.^and  bulls  in    Kgypt 
Hitli.ut    |,,ss   by   using   the  elastic    ligature,    which    is   also    valuable 
case    (it    goats.     The    operation     is     easy    and     rapid     and 
-  no  loss  of  blood.     The   elastic  cord  is  applied  in  a  stretched 
•II.    the   ends    are    tied,    and    the    testicles    cut    away    about 

'i    l)elow    the    ligature.     Care  nnist     lj<>    taken    to  prcvi-iit 

1..  1     ..  ,  .  .  ' 

"'^  lukuig  oi    gnawing    tiie  iigaiiire  whicii    tfijght  thus  be 
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CASTKATION    DANOKRS. 


CBHtrtttiou  hy  reniovnl  of  the  testioleH  is  acconipiHiied  iir  foUowtd 
by  various  <laiig/'rs  wJiich  must  be  (•arefull>-  kept  in  mind  when 
operating.     Tliey  are  : 

(a)  Hix'morrhage  from  the  spermatic  vessels,  whicti  under  eertiiin 

circumstances  may  ]»rove  fatal. 

(b)  Wound  inftH-tion.  which  almost  always  follows  opening  of  thr 
scrotum  and  may  extend  to  the  a»)domiiial  peritoneum,  causing  fatal 
peritonitis.  In  "ca.stration.  as  usually  performed,  aseptic  healing  of 
the  wounds  is  s«>ldom  ].ossihle  and  their  infection  is  almost  nn- 
avoidahle.  though  proper  j)re<  lutions  in  regard  t<»  cleanliness  and 
drainage  geiu-rally  prevent  a  fatal  result  from  this  cauw. 

(r)  In  those  methods  of  castraticm  in  which  the  tunica  vaginalis 
reHexa  is  opened  (uiu-ovcred  operation),  sonu-  danger  of  prolap.n.'  ol 
howcl  or  omentum  always  exists.  As  a  rule,  however,  such  an 
accident  (mly  occurs  when  the  inner  abdominal  ring  is  exceptioiialK 
large,  or  when  inguinal  hernia  exists,  for  which  reason  the  scrotum 
.should  always  be  carefully  examined  i)rior  to  operation. 

The  various  methtnls  of  dividing  the  spermatic  cord  are  : 
1.  Tearing  away  of  the  Testicles.  This  nu>thod  is  still  u.s«m1  in 
the  cas*'  of  .•alves.  land.s.  and  swine:  after  openhig  the  scrotum 
the  testicle  is  grasped  and  forcibly  torn  away.  In  ccumtries  like 
Kussi.  and  Australia,  where  very  large  numbers  of  lambs  have  to  lif 
castrated,  the  system  is  still  followed  :  lay  castrators  in  South 
(k>rmany  also  continue  its  use.  Should  the  central  po-ticm  of  the 
cord  not  be  tirmly  held,  however,  the  fold  of  the  peritoneum  which 
surrounds  the  spermatic  vessels  within  the  abdomen  is  tori»  across 
or  the  divided  end  of  the  cord  is  withdrawn  into  the  abdomen,  when 
it  beconu's  adherent  t<.  the  peritoneum  near  the  inner  abdominal 
ring  :  in  either  case  the  bow«-l  nuiy  be  incarcerated.  s<mietimes  witli 
a  fatal  result  (•' gut-tie  "). 

2.  Scraping  the  Cord  is  sometimes  resorted  to  in  young  calves 
swine  and  sheep.  After  opening  the  tunica  vaginalis,  the  ccnl  is 
laid  across  the  left  index  finger  and  .scraped  with  a  blunt  knife  until 
divided.  The  blood-ves.sels  are  thus  torn,  and  bleeding  is  usually 
trifling.  Dawson  and  Hurford  have  siucessfully  employed  this 
nieth<>(l  with  horses  :  the  posterior  portion  of  the  cord  was  simplv 
«ut  through  and  only  the  vessels  were  scraped. 

:\.  Linear  Crushing  of  the  Cord  by  the  Ecra-eur.  Many  Englisli  ami 
Ameiican  i)ractiti()iiersemploy  the  ccraseur  for  castrating  stallio'is  aiul 
other  animals,  the  chain  or  loop  of  the  instrument  being  passed  i.miul 
the  covered  or  uncovered  cord,  w!  'ii  is  slowly  crushed  and  d::rkd 
lender  the  strain  the  tissues  of  the  cord  are  more  or  less  intertwisted. 
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tlio  kt«n  resiHtant  coats  of  the  artery  Ix'iiijj  torn  and  retracted,  and  a 
coH^ulum  formH  within  the  vess«'l. 

4.  Brosd  Crushing  of  the  Cord  by  the  EmascuUtor.  fn  Kn^dand  and 
the  Colonies  an  instniment  itnown  as  the  t-niasculator  or  eastrat^.r, 
of  which  there  are  sev«'ral  |)att«'nis,  is  hirgely  eni|)loyed  for  the 
castration  of  horm's  and  hidls.  In  action  the  castrafor  is  rapid, 
(mmane,  and  xenerally  satisfactory,  there  being  little  hieedinjr,  and 
it  is  equally  serviceahic  for  opemtion  in  the  standing  and  recundient 
|i()sitions.  The  pnM-edure  varies  with  the  age  of  the  sid)ject  and 
tin-  (iMKlition  of  the  cord.  After  exposing  the  testicle,  the  whole 
(cird  may  he  placed  within  the  grasp  of  the  in.strument.  or  the 
posterior  portion  may  he  severed  with  the  knife,  and  th.-  castrator 
iipplied  only  to  the  vasctdar  cord,  or  the  posterior  and  anterior 
|Hirti(ins  may  he  crushed  .sej.arately  in  the  order  indicate<l.  'i'he 
laiit  pHMcdure  should  he  follow«'<l  in  the  ca.stration  of  aged  horses, 
ill  which  the  small  testicular  artery  may  bleed  after  section  without 
crushing  of  the  posterior  portion  of  the  cord. 

5.  Torsion  of  the  Cord.  Torsion  may  he  j)ractised  on  tlie  covered 
cir  uncovered  cord.  Torsion  of  the  covered  cord  should  he  jjreferred, 
AS  there  is  less  risk  of  peritoneal  infection  and  prolaps*-  of  the  howel. 
In  performing  this  operation  hy  the  uncovered  method  tin-  posterior 
jintion  of  the  cord  may  he  divided  with  a  knife,  and  the  anterior, 
containing  the  blood  vessels,  is  twisted  in  one  direction  round  its 
long  a.xis  until  it  ruptures.  In  horses  and  bulls,  after  opening  the 
scrotum  and  applying  a  clam  or  forceps  above  the  epididymis, 
ii,  order  to  fix  the  vascular  part,  the  cord,  with  the  testicle. 
is  removed  by  rotating  the  tfstide  and  cord  either  with  a  second 
forceps  or  with  the  hand..  In  horses,  .lacoulet  opens  the  scrotum 
111  the  middle  line  by  a  single  incision  through  the  .skin  and  dartos, 
.iikI  tlicii  divides  the  deeper  coverings  of  the  testicles  by  a  furtlu-r 
incision  on  each  side.  In  shee]).  swine,  and  camivora,  the  spermatic 
lord  i>  fixed  between  the  thund>  and  the  fore-finger  ot  the  left  hand, 
while  the  testicle  i.s  rotated  with  the  right  hand  ;  the  simplest  metlMul. 
sftci  ilividing  the  ciemaster  muscle  with  scissors,  being  to  thrust 
the  index  linger  of  the  right  hand  througli  the  centre  of  the  cord 
imiiudiutcly  above  the  epididymis,  and  using  the  incision  so  made 
as  a  11  .iiiis  of  grasping  aiul  rotating  the  cord. 

Wh.ii  forceps  are  used  for  twisting  the  cord  they  should  not  be 
apph.  il  ton  near  the  fixation  clam  or  forceps,  a  .space  of  J  to  1  in-h 
Ixini:    !,ti    between    the    two.     The    most     ponular    of    the    okler 
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-  *  r  fixing  tlie   spermatic  c<<i.i  are   Togi's  which  aie  niade  of 
' -s.   one    for   horses   and    bulls,   and    the   other  for  smaller 
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HiiiiiialM.  The  uri){inal  form  of  Togl'H  forceps  haw  betMi  variimsly 
iiUHlifietl  l)y  tliffereiit  ujHjratorH.  Molier  usch  HinalU-r  f(m('|i» 
provided  witli   lunger  linilw,   which  give  greater   leverage  and    are 

easier  to  hold.  In 
Frame  Renault's  Inr- 
cep»  are  niowt  imed.  In 
Kngland,  UolH-rtMin 
suggested  a  s|Mriai 
form  of  torsion  forcfpo. 
which  has  heen  adn|it('il 
hy  Miiller.  Sonic 
operators  use  a  si  eel 
clam  instead  of  forceps  to  tix  the  cord,  which  must  lie  held  scciinly 
during  torsion. 


Flii.  230.     'I'iigVa  f<ii(r|iH  fiii   hnKliiiK   tlif  .-iM-rmiilic 
.■.ir<l. 


Fic.  -;tl.   -KiiiMis  fi'ircpis  fur   linldiiij;   llii'  cmkI. 

Moi^t   forceps  iirc  dctVctive,  inHsmuch  as  they  take  too  \>\<<,u\ 
hold   of   the  spermatic  cord,   and   thus    render  the  effects  of  tcisi" 


Kli^.   '2'.i'2.      Miiiiei's  fiincps  for   lioliliiii;    the 


irregular.     'I'hc  ant<'rior  and  posterior  margins  of  the  spcrmali    loni 
are  torn  through  after  the  second  forceps  have  l;een  turned  iirc"! 
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twice,  rtiul  the  hliMxI-vesst'ls  im'  ilivided  witbcait  litiviiig  JirHt  Imh-ii 
sutticifntly  t\vist«'<l.  Hlt-i-diii^  in  tlwn  very  liahlt-  to  <Kiur,  fftpiiiallv 
if  a  .•H.foiul  fuiccpM  he  ikhmJ  for  twistiiiff,  aiul  if  the  hold  on  the 
s[H'rtimtii-  (Mjrd  h»i  too  nhort.  'I'o  ensure  regular  torsion  the  sper 
iiiiitic  conl  should  first  he  rolled  together  into  a  lylindric  a!  mass,  as 
iKdirs   in    usinf?  Togls  forceps.     As,  however,   with  Tiigls   ordinary 


Kli..    2;i;J.      U.iyiTs    fiiK.ps    uiili    „  i..»    iiiiil    iiixtaiitancoiK    rrliMM'. 
fur    h.ildirii.'  lli-'  cunl. 

f.irieps  it  is  difficult  to  compress  the  spermatic  cord  sufficient ly,  the 
liaiidlcs  have  since  hecn  much  lenKthened  Mnd  the  jaws  shortened. 
in.KlJHcations  which  have  jrreatly  increased  their  efficiency. 

Ill  torsion  of  the  spermatic  cord  complete  closure  of  the  hlood- 
vt>>cU  is  of  prime  importance.  This  can  he  secureil  Ity  firmly  com- 
l>r">siiii.'  the  portion  of  cord  ^rrasped  hy  the  ti.\atir)n  forceps  or  clam. 


Vir..  -S.H.      H..lM-it>nir«  f.:.,-|,^  f,,r  t..|,i,.M  ,,f  t|„. 
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^liiwly  rotatiiiL'  the  torsion  foiceps.  The  aitcrv.  reduced  to 
lircail.  is  the  last  portion  to  rupture,  anil  only  yi'-lils  aft^'i' 
"I  twistinu.  As  a  rule  fifteen  to  twenty  turns  are  npcessarv. 
'•-  even  more.  When  iunuediate  bleeding  occurs  it  maj'  l)e 
intwistin);  ot  the  external  coat  ot  the  vessel,  to  its  ruj)tui'e 
■  '■  twisted  portion,  or  to  the   fone  of  the  hlood  overcoming 
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th«'  n'HmlttiHO  of  the  dhMtniction.     S«Ht>iulftry  htt>niorrluin»-,  wliidi  i^ 
rnro,  ttriseH  nearly  alwayw  from  iiifwtioii  of  th«  («tuin|). 

AnotluT  tornioii  mcthtj<l,  thoiiKli  little  i>ratti«Hl,  mny  I"'  m.  n 
tioiu'd.  It  coimiHtH  of  tlie  upplkatioii  to  the  covered  eord  d  a 
fixation  ilain  or  ftiriepH,  section  of  the  «-ord  by  the  knifit  about  iiii 
inch  fron>  the  clam,  and  direct  torsion  of  the  testicular  and  creiiiio 
teric  arteries  by  nu-ans  of  Assulini's  or  other  artery  forceps. 

«.  Ligation  of  the  Spermatic  Cord  may  be  practised  (I)  by  trans 
lixinn  the  covered  cord  in  front  of  the  viis  <leferens  with  a  nitdlc 
carrying  a  double  thread  and  ligaling  s«'parately  the  atiterior  mikI 
posterior  portions;  (2)  by  ligation  of  the  entire  cord;  (:»)  by  lir-^l 
dividhig   the   nonvascular   portion   witli   scissors  and   then   a|»plyini: 


Ki>..  -S.^i. 


|{avii'>  fuiiipH  ill  11^''-      Many  <>i»Tati)r»  picfi'i    'riijils  fiprcrp' 
roll  till-  iiinl  liiiiithii   into  a  ivlin<liical  mass  (sec  text). 


a  ligature  to  the  anterior  portion;  or  (4)  by  immediate  lipatidiM'l 
the  artery  aft«r  incision  of  the  serous  membrane  of  the  unccvcrcil 
cord.  The  ligat\ires  aseptic  twist,  plaited  silk,  or  chromic  l'uI 
having  been  securely  tied  and  their  ends  shoitened.  the  cord  is  dividdl 
within  half  an  inch  of  the  ligaluic.  Ligation  of  the  entire  ciid  i- 
serviceable  in  the  castration  of  bulls  and  the  smaller  animaK.  Imt 
ill  the  horse  tlic  tirst  i)rocc(luie,  by  ligating  the  cord  in  two  pmiinii-, 
is  preferable.  There  is  no  <langer  of  the  ligatures  slipping,  bhcdiiis: 
from  the  artery  of  the  cord  is  prevented,  and  the  cord  being  (..vcrinl 
there  is  little  risk  fnmi  ]>ost -operative  hernia. 

I.ri»fosse  recommended  simple  ligation  of  the  spermatic  'ilciy 
\i\  stretclnng  and  flattening  out  tiie  cord  on  llie  in<le.i.  liiigd  f  tk 
left   hand,  anil  feelhig  carefully  with  the   thumb  the  aitery  iim\  'f 
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recoxniwd  »»  ii  utoiit  itiilHatiiig  v«hn«'I  in  t\w  wiitoriiir  iMirtiim  of  tlw 
coril.  A  JH-^MlIf  i«  pitHHiHl  lichiiul  tin-  iut«frv.  itlxiiit  \\  jimIm'k  to 
•iuuh«'s  rtliov»<  tli(>  cpiilidyiniM.  hikI  li)(iitioii  |nTformc<l.  after  whicit 
thf  conl  ii*  <iivi<K'(l  an  inch  Ix'low  tin-  ligature.  In  expoMJng  the 
iirtery  tare  innnt  he  taken  to  extend  itn  HexuoMities  and  to  apply 
tlip  ligature  at  a  point  wliieh  will  prevent  hieniorrluige  after  Heotion 
of  the  eord.  Castration  hy  ligation  in  the  ideal  meth(Ml,  hut 
its  udvantageH  have  not  met  witli  the  recognition  they  ap|M>Hr 
to  (le«'rve.  Kven  thoxe  operators  wlio  first  recommended  it  have 
Hivcn  it  up.  In  aseptic  castration  the  ligature  has  given  full 
satisfaction. 

7.  DivUlon  of  the  Spermatic  Cord  by  the  Cautery  in  one  of  the 
oldest  methods  of  castration,  and  even  yet  is  frequently  used  in 
iiorses  and  hulls.  In  practice  the  testicular  cord,  covered  or 
uncovered,  is  held  hy  a  fixation  clam  of  wo(mI  or  steel  applied  two 
inches  ahove  the  epididymis,  and  the  cautery,  heated  to  a  hright 
red,  is  used  to  sever  the  c  nrd  within  thrtv-tourths  of  an  inch  from 
the  clum.  After  section  has  heen  completed  the  cautery  is  directiv 
applieil  to  the  en<l  of  the  testicular  artery,  and  if  necessary,  to  the 
iifterj-  of  the  cord.  Ha?mostasis  is  then  tested  hy  slightly  relaxing 
the  clam,  and  if  hieeding  occur  the  cautery  is  reapplied.  The  vessels 
should  l)e  hrietly  and  lightly  touehe<l,  as  prolonged  or  forced  contact 
of  the  cautery  may  remove  the  eschar.  With  tlie  ohjeot  of  increasing 
the  thickness  of  the  eschar,  powdered  resin  is  sometimep  applied  to 
the  surface  of  section  and  melted  with  the  cautery.  No  douht  the 
rosin  strengthens  the  eschar  and  protects  the  cord,  hut  in  eflfecting 
h,Tm(istasis  hy  cautery  more  reliance  should  he  placed  on  the  con- 
triKtion  and  inversion  of  the  coats  of  the  artery  than  on  the  thickn«"ss 
of  the  eschar,  which  mainlv  serves  to  sup})ort  the  ohstruction  within 
the  lutiicii.  Some  operators  sever  the  cord  with  the  knife  and  apply 
tlif  (iiutcry  only  to  the  surface  of  section,  hut  a  more  rapid 
ha-niostasis  follows  section  hy  tin-  cautery.  For  this  purpo.sc  the 
Hi(if:( -headed  iron,  visihly  red.  hut  neither  glowing  nor  incan<lescent . 
■^IkiuM  lie  held  .steadily  -without  sawing  movements-  -with  the  edge 
i|)|ilii(i  across  the  cord.  With  the  cautery  inunediate  luvmorrhage 
shoiiM  iHit  occtn-.  hut  tlu-  cord  ought  not  to  he  released  until  pressure 
.ifiiihcil  to  the  stump  produces  no  oozing  from  the  ves.sels.  Some- 
tinu-v  as  when  section  of  the  c(U'd  exposes  .several  arterial  loops. 
liicni.iMasis  is  difficult,  and  repeated  ap|)lication  of  the  cautery  may 
hf  iv(|iiircd  :  and  occasionally  in  aged  .stallions,  owing  to  the  flaccid 
"'iiiiitmn  ,,t  the  ve.s.sel  or  other  cause,  the  cautery  fails  (o  arrest 
''l<'''<l"  1'.     Secondary  lucmorrhage  is  very  rare,  though  it   may  occur 
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ill  conneiiiUMUo  <>f  1<mi  «'Hrly  M«|mratii>ii  nf  tht-  ••Hchar.  infVctioii  nf  ili< 
Mill  "f  fh«>  roril.  i.r  rxti'iiMivf  i«limj{hii«B  l.roiiuhl  Hhtnit  li.v  I. mi  vin<>i,M|. 
applu'titioii  of  tin-  ciiutrry.  Su|MTfi(iiil  Hl..ii>jhiii>t  "f  »••«■  •'»<•  "•  "» 
cord  followH  li^ht  toiiclu-M  nf  tin-  «lnll  mi  laiit.ry,  Init  tin-  n\,»iuh- 
iin-  miiiill.  n«'iu'rnlly  awpfic.   ami   liarmlt-Hs, 


Kill.   '2'My     KiiKi'ii-i  fur  rl.p^iiiu   « Icii  ilmni. 

H.  Castration  with  Clams  is  ir|>rrsfiii.Ml  iiy  two  iiictlKxi-*.  In 
fhc  firnt  a  Innt;  incision  is  iiiadf  fhroujili  thf  tinnr  nf  flu-  scrniiiin 
|.aiallfl  with  llu-  laplif.  ilividiii^f  tin-  skin,  tiiiiica  <!.•  toH,  faHcinI  laytr> 
and  «'xt«'rnal  vai'iii.d  <  nvcriuK  <\(insin>f  llw  li'sficif  and  s|icriuMlh 
(iiid.     'i'hf  cord,   having  Ik.-ii   tlaltiiifd  ont.  is  tlii-n  cnclnsi'd   in  ;i 


I'lani.  consistint!  nf  1\m)  piccrs  nf  unud  aliniit  fniir  tn  ciclil  in'li'- 
Iniip.  and  .1  inili  tn  ,'  inch  lirnad.  united  at  one  end  l>y  mean-  i>f  ii 
cord  or  hin^e.  'I'lie  n]ien  ends  are  laonnht  tnuether  with  >i  ihwI 
forceps   and    seiiired    hy   tyint.'    with    strniiL'   silk   twist    nr   \vhi|    'inl 


l)y  the  applicatinn  nf  a  leather  cap,  ndilier  rinj;.  or  hrass  fast. 


atH 


I  th' 


lid   is  severed  almiit    half  an   inch  from  the  clan 
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an  ii.t«.rv»l  of  tw«.iity-f..iir  t..  forty-«>iKht  h.Min*  or  hmtivr  thv  «lam 
in  r»'nn)v«'<l. 

Ill  till-  wvoikI  iiiHIknI.  Mhich  Jh  knoui.  an  fh«'  "  <«v.-r.-.l  .)|MTrtti(.ii." 
the  covfriiiRH  of  th«-  f«-Hticlc  hmii,  lUrUv*.  ami  faH.ial  layerH  oiitMul*- 
thf  tunica  vaniii  »liM  r«'H«'xa  (or  tunica  vaginaliM  ncrofi)  "aro  carefully 
.livi.l.-<l.  and  then  Heparutcl  Uy  sfrippinp  from  the  t.-ntiH  an.l  coril 
ii-  hiKh  as  may  ho  ro(,uirc<l.  The  dam  iH  applied  to  the  cord  uh(.vc 
th»M|.i(li<lymiHaiul  ovcrthc  parii'tal  Mennw  covering  (tunica  vajfinalJM 
n-Hcxa),  and  socurwl  an  al.ovc  dcHcrilH<«l.  The  teHticle  with  th--  lower  end 
4  the  cord  iH  removal  with  misHorn  or  a  knife  ;  the  clam  ix  left  in 
lH*ition  for  twenty-four  to  forty-ei^ht  hour-.,  and  in  chsi's  of  hernia 
if  i*  adviMahle  to  allow  the  clam  to  fail  otT. 

The  clam»  shouhl  Ik-  ma<le  of 
hiinl.  toujfh.  lijjht  wood  (elm, 
IpuxwoikI,  oak,  ash,  or  hickory), 
;iii(l  their  edjjes  hIiouUI  Ik-  well 
numded  to  prevent  injury  to  the 
"iirface  of  the  cord.  The  iiiteriiai 
■  ir  pressure  surfacen  nuiy  Im*  Hat 
«ir  grooved,  and  either  undre.Hsed, 
iir  medicated  wifli  catistic  or  anti- 
'fptii  |ii>nuule,  containing  copper 
"ulpliatc.  arMcnions  o.vide,  zinc 
(hloridc.  or  corrosive  sublimate. 
Simictidies  the  pressure  surfaces  are 
loated  with  ml  of  tar  and  sprinkled 
«ith  firu  y  powdered  iiurciuic 
ihliiridc. 

Miillcr  recommends  a  concen- 
trated solution  of  suhlimate  in  gum 
irabi.'  iiiucila^fc,  painted  two  or  three  times  over  the  pressure  surfaces 
"t  the  .lams.  Schianunj)  a])])lies  to  the  clam.s  a  strip  of  gauze 
Mtiirat.d  with  sul.linuite  solution:  thegiiuze  adheres  Hrmlv  on  dryinji 
"1.1  L'lv.itly  facilitates  n'uioval  of  the  clams  after  operati.'.n. 

I'lii  tmruw  on  th.-  pressure  surfaces  of  the  clams  was  prohahlv 
tirst  MM. I  «ith  the  idea  of  preventing  the  clams  slipping  o«T,  an  ohject 
«huli.  uithout  rlo.d.t,  it  ftdtils.  It  also  facilitates  the  application  of 
'Iwnf.vt.nits.  however,  and  increases  the  intensity  of  the  pressure, 
ii'Hsrmi.  I,  MS  it  concentrates  it  on  a  narrower  surface. 

^  an. MIS    forceps    and    screws   have  been    constructed   for  dosinir 
!'•     i.iMv.     (,„t     |j,(.    instrument    most    commonly    used    is    shown 
ill  Fii;  j\r, 
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Blmling  may  follow  opera.ioii  by  flaniP  which  are  wai|Md. 
inwHun-,  or  not  'tight  enough  ;  or  the  cord  havhij!  lu'on  severe.!  to,, 
elose  to  the  elam  the  artery  may  recede  from  its  grasp,  and  o..a 
si.umlly  the  hors.-  in  an  etfort  to  remove  the  elam  tears  the  <M,r(l 
Secondary  haemorrhage  sometimes  occurs  at  the  time  the  clams  are 
removed,'  owing  to  too  much  force  l)eing  employed,  or  subsequently 
from  infection  of  the  clot,  which  quickly  disintegrates.  The  cliinis 
should  n,.t  be  pulled  otf  :  it  is  safer  to  cut  the  fasteumgs  and  ..ll„« 
the  clams  to  fall. 

Clams  have  been  condemned  as  unsurgical.  seldom  iist|.tu 
exposing  tha  scrotal  wounds  to  infection,  unnecessarily  painful,  and 
inconvenic  It.  But  experience  shows  that  clams  in  good  condition 
and  properly  ai)plied  to  the  cord  are  safe  and  eftectual  in  prevenlinc 
hivmorrhage,  and  of  great  advantage  in  the  castrati.m  of  robust 
and  aged  horses  in  either  the  standing  or  recumbent  positioti.  'I  lie 
greatest  danger  results  fr.mi  using  septic  or  dirty  instrument^ 
Practitioners  should  exercise  scrupulous  care  in  this  respect. 
and  shoul.l  .lisinfect  all  instruments  before  and  after  use.  N>« 
clams  should   be  used  for  each  case. 

Aseptic  Castration.     As  was  to  be  expected,  soon  aft«r  tlu^  practi,  ■ 

of    antisepsis    became   popular.    exi)erime!»ts    were    mmU-    to   ci.suiv 

.astratiim     wounds    heaHng    b"-    primary    intention.      Hayer    lir-t 

approached  this  j.roblerti  in   1881,  and  was  followed  a    a  later  .late 

by  Frick.     Bayer  had   f.>ur  successful   results  among  fifteen   horses 

operated    up.m.     At    that    time    he    simply    divided    the    coril   and 

ligatured   blee.ling   ve.^sels.    but   fre.iuently   had   secondary    bU-edii^ 

owuig  to  the  vess«^ls  escaping  fr.mi  the  ligatures.     He  then  resorted 

to  simple  ligation  .)f  the  entire  cord.     Here  also  he  ha.l  healing  In 

first  intention,  but  the  h..rse  was  oft^-n  <  ,.mpelle.l  to  lie  .lowri  so,iii 

aft.-r  op.-ration   on   a.'.M.unt    of  enormous   swelling   of   the  s.rotuiii. 

In   every    instan.e  he  foun.l   that    the   ligatur.-  had  slipped   -tf.    1" 

one  instan.e   he   note.l   the  accident   o.'curring.     At  every   pulsa!,„n 

oi   th.-  sp<Miuati..  arterv  the  ligature  yieUle.1.  at  first  almost   nnv^v 

.eptiblv.  afterwards  at  a  faster  rate.     When  tne  !igatur.>  was  hel 

with  the   finger  the  .'or.l   was  drawn   <.ut  of   the   l..op.     Km,  U  lia,l 

s.-%cn    su.-c.'sses   in    twelve   cases.       (iuttman   castrated   two   horses. 

two  boars.  tw<.  dogs,  and  a  goat  with  anti^e;'tic  precauti.ms.  m  ea,  i 

.asc    obtaining    healing    by    primary    hitention.     Pl.'.s/.    was   .quail} 

su.Tcssful  with  six  stallions. 

One  must  not  forget.  iu)Wfvcr.  that  ,.bservance  of  the  '«>  • '"^l"^ 

principles  of  asepsis  is  nuich  more  ditfi.ult   in  p.ivate  pia.  1 1.  r  

II,    rlmicai    iiislitutioiis.     Moiici     ,.p.-        'I    scv.-ial    time-.    U'--'^ 
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varying  results.  Tlio  aiiiinals  should  1„.  pn  pared,  cast,  and 
aiia'stlietisod  as  above  descril>ed.  The  neeessary  arrangements 
liaving  lieen  made,  and  tiie  iian.ls,  instruments',  and  ligatures 
sterilised,  the  first  step  consists  in  thoroughly  disinfecting  the  field 
(if  operation.  The  scrotum,  penis,  and  their  surroundings  are  care- 
fully washed  with  s,..i.:.  ,,■!  ,.  ater,  ruhhe.l  with  alcohol,  and  rinsed 
with  s«l)limate  or  Kt.rv  <lisin!.-*.,:^.  solution.  The  upper  hind  lind> 
and  the  hobble  re.-  rai.  ing  il  sh..uld  be  moistened  to  i)revent  hairs 
falling  on  the  opei  'i.  u..niid.  '•'he  other  precautions  are  similar 
to  those  suggested  i..  c.  .■>ne".ion  v.itJi  nnfisepti-  operations. 

The  operator  first  grasps  tiie  right  testicle,  ()resses  if  towards  the 
iw.se  (if  the  scrotum,  incises  the  skin,  dartos,  fascial  layers,  and  tunica 
vaginalis,  and  allows  the  testicle  to  protrude.  Having  secured  this,  he 
ligatures  the  spermatic  cord  with  two  or  three  ligatures,  accorditig 
U)  its  thickness.  To  facilitate  operation,  the  cord  is  compressed  by 
fdrceps,  the  ligatures  are  applied  below  this  point,  a.septic  catgut  (ir 
silk  being  used,  and  the  spermr.tic  cord  is  divid<-d  lialf  an  inch  l.elow 
the  point  of  ligation.  Any  lilood  that  may  have  escaped  is  removed 
with  .sterilised  c.tton  wool,  the  wound  in  the  scrotum  clo.sed  with 
Imtton  sutures.  th;>  tunica  vaginalis,  if  possible,  being  inclmled, 
tluiu^'li  this  is  often  diificult.  The  sutures  shoidd  be  inserted  deeply. 
so  as  to  bring  the  subcutis  in  contact  over  a  considerable  area.  After 
the  left  testicle  has  been  removed  in  a  similar  way,  the  scrotal  surface 
is  rinsed  with  a  tlisinfeeting  Huid,  i»ow<ier."d  with  iodoform  or  iodo- 
form and  tannin,  and  covered  with  a  thin  layer  of  wadding,  which 
adheres  to  the  .skin  by  means  of  the  tannin,  and  remains  as  a  pro- 
teotidii  after  the  horse  rises. 

The  difficulties  in  obtaining  asepsis  are  less  apparent  during 
operation  than  afterwards,  inasmuch  as  a  bandage  is  ditHcidt  to  apply, 
ii'i'l  a  really  secure  pnjteciion  again.st  infection  can  .scarcely  be 
•leviscd.  Irrigation  of  the  wounds  is  usually  neither  necessary  nor 
ilesiralilf,  as  it  retards  healing. 

Ascpiic  castration  has  not  yet  been  seriously  practised,  and  is 
siarcily  likely  to  l)ecome  connnon  on  account  of  its  many  difficulties. 
Whilst  ordinary  castration,  with  exposure  of  tlie  test'ide,  can  b.' 
perfoiMic!  i„  from  f„ur  to  t^-n  minutes,  a.septic  castration  demands 
tnmi  JKilf  to  three  quart^-rs  of  an  hour.  Moreover,  it  offers  no  great 
|«lvaiii;,i,cs.  (lastrati.m  by  ordinary  methods  is  sehhim  followed 
h.v  I'll  results.  Nielsen  ca,strated  forty-one  stallions  and  eleven 
l'"ars  l,\  torsicm,  without  using  sutures,  and  only  saw  swelling  and 
^uppiii  :iioii  in  two  of  the  stallicms.  a  result  wlii.-h  bears  favourable 
"i.ii^w  .,,1,  with  tlioso  afforded  l)y  aseptic  castration,  and  is  worthy 
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of  serious  consideration  in  chot)sing  a  method.  The  difficult u. 
inherent  to  asepsis  arise  i)artly  from  external  circumstances,  siidi 
as  the  difficulty  of  applying  a  protective  dressijig,  which  many  animals 
will  not  endure,  and  partly  from  the  fact  that  even  with  the  grcaitst 
care  bleeding  cannot  always  be  prevented.  Bleeding  usually  s»-t> 
in  after  the  animal  has  risen,  and  originates  in  the  vins  of  llic 
common  vaginal  sheath.  Blood  collects  in  the  scrotum,  am  endaiij.'.i> 
aseptic  healing.  In  cryptorchids,  in  which  this  sheath  is  ati>;iit. 
nst!i)sis  is  therefore  more  easily  attauied  than  in  ordinary-  stallimis. 
as  is  shown  by  the  experience  of  Bayer,  Guttmann,  Plu^.z,  and  others. 
Until  these  difficulties  can  be  overcouic  aseptic  castration  will  remain 
a  strictly  academic  operation. 

(1)  CASTRATION  OF  STALLIONS. 
For  reasons  already  given  the  second  year  of  life  is  that  usually 
selected  for  operation,  as  it  appears  the  most  generally  suitalilc 
})eri(Kl,  and  the  animal  probably  suffers  less  pain  than  it  would  at  ii 
later  perioil.  In  this  country,  however,  most  animals  are  castrated 
during  the  first  year.  Stallions  of  any  age  can  be  castrated  without 
danger,  provided  the  genital  organs  are  normal,  and  tlie  rules  of 
antisepsis  are  observeil. 

Before  o])erati(in  the  scrotum  is  examined,  to  discover  tlif 
existence  of  lie'  ia,  and  note  is  taken  of  the  condition  of  the  sper- 
nuitic  cord,  and  width  of  the  inguinal  ring. 

Yearlings  are  best  kept  without  food  on  the  morning  of  the  day 
of  -astration  ;  older,  more  excitable,  and  more  powerful  animal 
should  be  kept  on  short  diet  for  some  days  before,  unless  they  liavt 
been  regularly  worked.  Some  authorities  condemn  restricting  the  diet 
of  animals  before  oiK-ration,  because  it  favours  prolapse  of  omentum. 
or  bowel,  and  castrate  yearlings  and  older  horses  without  any  such 
preparation.  Such  points  are  prol)ably  of  little  importd,nce,  though 
it  cannot  be  denied  tliat  the  small  bowel  is  less  likely  to  pass  iutw 
the  inguuial  canal  wlieii  full  than  when  empty.  Racehorses  should 
not  be  castrated  when  in  training,  as  tlieir  nuiscular  strength  is  sd 
great  that  bones  may  be  broken  during  operation. 

in  England,  America,  France,  and  other  countries,  horses  av  often 
castrated  m  the  standing  position,  though  this  is  certain  ^-  imt 
favourable  to  the  proper  i)erfornuinec  of  the  operation,  as  is  eoi.cedd 
even  by  supporters  of  the  method.  It  succeeds  well  enough  ii  (iniet 
phlegmatic  animals,  which,  however,  can  also  be  cast  without  much 
danger.     Joyeux  is  believed  to  have  l)een  the  first  to  castratt   liorse* 
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Htaiidiiig.  The  tnetliod  was  afterwaids  modified  \,y  the  Anu'rieaiitas- 
trator  Mile  and  more  recently  has  been  recommended  by  a  number  of 
(.ptTators  ii,  Kngland,  and  l-y  Salinier,  C^  •  v,  and  others  in  France. 
Joyi'ux  o])erated  from  the  right,  Miles  from  the  left  side,  both  with 
(lams,  the  former  by  the  covered,  the  latter  l)y  the  uncovered  method. 
Many  veterinary  surgeons  use  the  ema.sculator  which  greatly  facilitates 
n|Miiition  hi  tlie  standing  {M.sition  ;    others  employ  the  ecraseur. 

•loyeux  applietl    blinds  and  a  twitch,  and  fastened  the  hor.se  up 
>liort  l.y  means  of  a  strong  head  collar.     After  placing  liobbles  on  the 
hind  feet,  and  coiuiectijig  thcni  to  a  cord  passed  round  the  neck,  the 
operator  takes  up  his  jjosition  facing  the  fior.se's  right  flank  ;    with 
Ills  left  slioulder  somewhat  lowered  and  his  left  arm  advanced  he  then 
L'lasjjs  the  scrotum  and  draws  the  t'sticles  one  by  one  downwards,  the 
left  hand  gliding  downwards  along  the  course  of  the  spermatic  cord. 
Immediately    the     cord 
has     lieen    secured     by 
the  left  hand,  the  layers 
'if    the      scrotum      are 
siiceosively  incised  from 
111    trout     backwards, 
tare     JH-ing     taken      to 
lirntect  the   left  thumb. 
On  dividing  the  skui  and 
tunica  dartos.th    testicle 
i('S(eiids,   whereupon 
the    operator     separates 
these  tif,sues  from  the  common  vaginal  covering,  and  the  a.^s:  tant. 
wh')  stands  at  the  horse's  left  side,  passes  a  clam  from  behin..  over 
'lie  spermatic    cord.      This   accomjilished,  the  operator   grasps   the 
t"iward  end  of  the  clam,  applies  the  forceps  or  screw,  and  the  assistant 
ties  the  flam.     During   the  operation  the      .ceps  must  be  i)resse(l 
t"wai(U   the   abdomen,    and   in   a    backward   directir.n    in    order   to 
prevent  the  spermatic  cord  lieing  torn  through.     After  snipping  off 
tile  riirhi  testicle  the  li-ft  is  removed  in  the  same  way. 

Sahni.r  operates  by  means  of  caustic  (dams,  and  first  of  all  applies 
•'  iigatip,.  around  the  neck  of  the  scrotum.  Whilst  the  operator 
draws  1 1„.  testicles  downwards  the  ligature  is  applied  and  tied  by 
ill  assL^i  ,nt  ;  the  more  tightly  it  is  drawn  the  quieter  does  the  horse 
reniaui  ,!uiij,g  operation.  Trasbot,  whose  practical  t.iperience  was 
^fty  gt'  I,  altogether  condemned  castration  in  the  standing  position. 
Ml!,-  :!-.tr,tted  colta  from  the  icft  side,  lie  tied  the  animal  up 
M..rt  u    M  the  right  side  against  the  wall,  and  placed  a  scaffold  pole 
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or    Sim 


ilar  piece  "f  nniiul   wood   iiKainsI    1) 


order  to  prevent 


it   kiekiiig  the  operator. 


over  tlie  uncovered  s|icrniii*, 

th 


iiual's   left    thifili  in 

lie  clan>   was  applied 

d  w  ith  a  leather  rmi; 

il  end.     This  obviated   the  sniiif 


1)1(1  and  fasii  nc 


vhich  was  slipped  over  tlu    coinca 
vhat  tiresome  necessity  for  tying. 

In   Enpiaiid.  castration   in   the  standing.'   jx.sition   is  now 
)ractised.     (Iriftith  descrites  the  operation  as  follows  :-    An  i 

ft   side,  with  his  right  shoulder  agan 


laiiii 


■1\ 


^n  assi>l;uil 


stands  at  the  animal's  l( 


ISt     till' 


I's   left.     A   sei 


annua 
instrumentf 

The  operator,  w 


I   assistant    liolds    and    hands   tlie    necc 


ho  also  stands  on  the  an 


lal's  left  siiie.  sliii^  lii 


left  luuul  along  the  animal's  ahdomen  as 
tlu-  right  testicle,  ami  draws  it  down  to 
which   is   inunediatelv   opened   by  an   ini 
fron.    hefore    backwards.      He    then    discards    the    knif. 
hand  at  once  gras,,s  the  protruding  testicle  and  draws  it  »>«'t^" '"'I 
vhiist  the  rigiit  hand  passes  the  oj 


far  as  the  scrotum,  griisp- 

tiie  bottom  of  the  scmtiini 

•ision   with   the   right    liand 

The    Mt 


m  between  the  hind  linili' 


and  slips  it  from  behind  forwan 


Is  over  the  sp( 


ui>on 


the  left  hand  sei/.ei 


toge 


•ther. 


^s  soon  as 


■rmatic  cord.    Tlieiv- 

the  free  ends  of  the  clam  and  presses  lluii. 

■rtained  bv  means  of  the  rif-'iit 


it  has  been  asct 


hand  that  onlv  the  spernnitic  cord,  ami  not  a  portion 


i)f  th 


rnituili 


IS     IIK 


luded   in   the  clam,   th 


and  tirndy  pressed  tog( 


■th 


itter  is  grasped   with  special  ton 
The  front  ends  are  then  securc(' 


\\\\\i 


1  tlie  testicle  cut  away 


string  an( 
similar    way. 
varying  in  age 
summer,  withotit  any  n( 


The  left  testicle  is  remove 


(iritHth    states    "having    tluis    castrated     14(»    hor>t- 


from  one  to  twelve  yea 


IS.  during  the  course  ot 


.teworthv-  mishap.     In  practising  the  siioulii 


onerati<>n  too  mu( 


■h  restraint  is  ik 


)t  advisable,  an<l  the  o|)erator 


not    prei 


or   lean   again 


,i1    the   horse's  Hank  as  this  may   cau>f 


tlu 


iiorse  to  crouch  or  fall. 


Abroad  it  is  tisua 


I  to  cast  the  horse  for  ca.stration  on 


th 


I'll    silll'. 


the  feet   and   hind  iiuarters  being 


['what   higher  than  tin-  I 


though  the  dorsal  position  al 


1  drawn 


forward  until  the  hoof  is  in  con 


l)iHh\ 
liiiili 


itact  with  the  animal  ~  tliH 


has  advocates.     The  right  hiiul 


and  the  whole  limb  is  somew 


hat  abducted,  and  is  then  se( 


■.I, 


must  not,  however, 
should  it  not   be  drawn  su 


be  drawn  too  far  forwards  ;    on  the  otli' 


jrticientiv  far  the  operator  may  lie  uij 


wild, 
iured 


l)y  the  jioint    ( 

tightly,  as  otherwise  the  anim 


,f  the   hock.     This'  limb  should  not  be  fast. 


ul  mav  make  violent  extensi 


me 


iits.  the  resis 


taiice  to  which  may  cause  fracture.      It  is  | 
.i  I.I.;...,  ..idunil  the  fetlock  and  hoof,  aii 


,.,]    ton 

movf 
fcralilr 


I   h 


to  ))ass  a  piece  of  webbing  a 

limb  in  a  position  of  plantar  tlexii>n. 
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'I'lic  (liirsal  |»<)sili<)ii  lias  llic  advantage  fliaf  pnilapsc  of  howcl 
is  less  likflv  111  Dcciir,  l>iit  it  iiccossitatcs  more  assistants  ;  the  side 
|i()sitiipii  is  equally  iis(>fiil.  providi'd  a  carcfiil  j-xaiiiiiiatiuii  hn  made 
licfiiic  operation. 

Rf'forc  castinfr.  ticivnns  tlioroiifihlncd  horses  sliould  tie  uiven 
an  iinii(l\n«',  and  after  eastini;  they  should  he  ana-sthetised  to  prevent 
acciilents  liiie  hroken  l)aek.  tnvosilis.  inuseh-  iiii)tiire,  etc.,  wliieh 
are  sunietirnes  eaiisetl  liy  violent  striijr)T|in;;  daring  operation,  as 
when  the  s|)erina1ie  cords  are  compressed.  Since  adopting  these 
lirccaiitions  Miiller  and  other  operators  have  h;.,l  no  cases  of  spinal 
fracture.  HmU'r  claims  to  have  rendered  even  the  application  of 
(lams  painless  by  injecting  cocaine   into  the  scrotal  suhciitis. 

(\)  Castration  of  the  Stallion  by  the  Application  or  Clams. 
.\ltlioiii;h  ojieration  with 
clains  receives  first  notice 
it  lias  lieen  largely  re- 
|i|.K('il  hy  other  methods. 
anil  jiaiticniarly  hy  torsion 
oftlit'S|ierniatiecord,  which 
hasfdiiiifl  increasing  accept - 
Miurariil  on  the  whole  seems 
|irctVralp|e, 

((/)  Castration  In  the 
uncovered  method,  rin-con- 
ilitiiniiif  the  spermatic  cord 
;iMil  iiutcr  aiidominal  liiig 
haviiiL'tirst  heen  ascertained 
liy  palpation,  an  a.ssistant 
1  Icaiix  s  the  scrotum,  penis 
iiml  siiiKuinding  parts  with 

-«:w^,n<\  water,  rinses  them  with  suhlimate  solution,  and  afterwards 
'iirchilly  mops  up  all  sii,;eitluoiis  moisture  with  a  c'-an  cloth  or 
t'm^um-  of  cotton  wool,  giving  particular  attention  to  the  fold 
"t  skih  I.etween  the  inside  of  the  thiirh  and  the  scrotum,  .^o  that  no 
•liii'l  n,;,y  l;e  left  to  tind  its  way  into  the  wound  durim.r  operat  ion. 
Knirh,,:  lehind  the  honse  tlu-  ..perator  Hrst  grasps  the  left  testicle 
liy  |i,i^-.iig  the  left  hand  from  liefore  hackwards  around  the  left 
jltniian,  cord,  hi  carrying  this  out.  the  open  light  hand  is  thrust 
ftwcn,  ih,.  scrotum  and  the  surface  of  the  left  thigli.  whilst  the  left 
Iwiid  ,  ..Iravoiirs  to  grasp  the  spermati.-  cord  from  in  front,  and  to 
'li'ii-'  l^c  testicle  toN.ai.ls  the  luise  of  the  scrotum  Tile  correct 
pHsiti..,,  ,,t  the  testicle  is  known  l)y  the  fa(  t   that   the  scrotal  rapht' 
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Vh'h  parallfl  to  tlit-  trsticU"  on  its  iiiiuT  wide.  'VUv  skin  coverinfj  lli. 
twticU'  is  next  remU'rod  tons*'  iind  a  long  incision  niadt*  throiiKli  it. 
parallel  tt.  and  about  an  inch  from  the  scrotal  raphe,  l>y  nic,iii> 
of  a  sharp  convex  knife.  This  incision  divides  the  skin,  tunirii 
dartos.  .:nd  other  coverinjis.  and  may  extend  into  the  suhstaini 
of  the  testicle  itself  without  detriment.  Rome  operators  first  huUv 
oidy  the  skin  and  tunica  dartos,  opening  the  sac  of  the  tuiiiiii 
vaginalis  with  a  second  incision.  Nothing  is  gained  by  this  metlidl 
It  is,  however,  of  great  importance  to  make  the  incision  in  n\\ 
three    coats  well  forward   and  largi-  enough,  in  order  to  ])r()vide  Im 

etTe<:tive  drainage  at  u 
later  stage.  Thi>  i> 
particularly  tnie  in  liif 
ease  of  the  sue  of  tlic 
tunica  vaginalis.  Tlic 
testicle  will  often  pio- 
trudeevenifthescroliini 
be  insufficiently  Opel  III  I. 
but  such  a  method  i>  tn 
be  avoideil.  Pflug  and 
B  r  ii  c  h  e  r  reeomnicrid 
first  incising  the  tunidi 
vaginalis  retlcxa  in  i  i  ■  mt 
and  afterwards  behind, 
leaving  a  j)ortion  in  the 
middle  undivided,  .iiid 
afterwards  uniting  ilic 
two  incisions.  'Iliis 
ensures  a  long  o|)<'iiiiiL'. 
which,  if  necessarj-.  may 
be  extended  with  scissors.  The  operator  now  discards  the  knife. 
grasps  and  draws  forward  the  expo.^-d  t«'sticle  with  the  right  hand. 
whilst  with  the  left  he  thrusts  back  the  scrotum  and  other  envelc|i(s. 
so  as  to  «'xpose  the  cord  suttit-ieiitly  to  |)ermit.  of  the  applicatidu 
of  the  (lam.  More  extensive  ex|)osure  than  this  should  be  avoi.lcd. 
as  it  only  favours  infection.  At  this  moment,  as  a  rule,  aninjals 
endeavour  to  retract  the  testicle  by  means  of  the  cremasti-r.  (Mic 
therefore  waits  a  few  moments,  exercising  steady  traction  on  llie 
testicle,  and  drawing  it  forward  sufficiently  for  the  clam  to  Ik'  ajiilicil 
ab.)ve  the  epididymis.  Tiie  necessary  movements  should  be  i  ladc 
slowly,  and  exce>isive  f<'nsion  or  dragging  on  the  cord  shoul  i 
avoided.     Siioiild  contraction  of  tlie  cremaster  tiuiscle  be  I'  nj:  ■ 
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liniKMl,  tho  animal  iimy  J.p  stnuk  mnartly  with  tlic  „,„.„  h„,„|  i,„t, 
as  a  rule  the  toHticIo  can  hr  drawn  forward  without  difficult v  as  yoon 
as  the  first  struggles  have  subsided. 

The  operator  then  grasps  a  clam  with  the  left  hand  and 
passes  it  from  in  front  backwanls  over  the  spermatic  cord  (which 
slu.uld  he  flattened  out  as  much  as  possil.je),  giving  the  clam  such 
a  direction  that  it  will  hang  horizontally  when  the  animal  is  standing, 
and  will  at  least  he  above  the  epididynns.  When  the  .(•■d  is 
exceptional Iv  |„„p  the  clam  should  l,e  applied  prop(utionaily  higher  • 
It  may.  in  fact,  he  placed  as  high  as  possible,  without  ("-xercising 
iiiidiie  tension  on  the  cord. 

The  posterior  (oi)en)  ends  „f  the  clam   having  been  c.mpressed 
ttith  the  fingers  of  the 
left  hand  so  that  the 
ilain  firmly  grasps  the 
spermatic  cord,  the  tes- 
ticle may  be  released 
while       the      forceps 
or  screw     is    a})plie(l. 
During  closure  of  the 
clam  by  either  of  these 
instniments  the  animal 
usually  struggles    lui- 
less  previously   ana's- 
thetised.     To  prevent 
injurv    or    tearing    of 
the  s|icnnatic  cord  the 
t«it(h  may  be  shaken 
whilst  the  forceps  or  Ki,,.  242. 

screw  is  being  closed, 

and  the  clam  should  be  pres.^cd  agai.st  the  animaFs  groin  The 
''r'-atcr  should  have  made  sure  while  applying  the  clam  that  no 
part  ot  the  scrotum  was  included  in  it,  but  in  anv  case  at  this  stage 
of  the  (,p,.ration  he  should  again  examine  the  j)arts  before  finally 
scmuij-  the  clam,  (^are  is  also  re,,uir,>d  to  prevent  the  spermatiV 
"'"••l  -ii|>pmg  beyond  the  crushing  surface  of  the  clam.  Provi.led 
all  i^  found  satisfactory,  the  clam  is  secured  bv  a  surgical 
kn.,t,  drawn  very  tightly.  The  spermatic  cord  is  then 
'  ividcl  with  a  knife  or  scissors,  .me  half  to  one  inch  below  the 
clam. 

Ih,    light  testicle  i.s  then  removed  in  a  similar  way.  care  bein- 
>al«n    not    to    displace    the    clam    already    applied    or    to    throw 
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aiiv  Htriiiii  on  tin-  Mi  sperniHtic  cnnl.  The  wound  iin<:  inm  i 
Hui-fiuo  of  the  U'ft  tlii^'li  urc  then  ciiiffiilly  cU-anwil,  llu-  MlM-atli  U 
«lra«n  Koim-wlmt  forward,  the  expoHed  stumpn  of  the  spernialii 
eords  are  powdered  with  iodoform,  and  the  hor«e  is  allow-d 
to  rise. 

Formerly  it  was  usual  to  divide  tlie  (losterior  iion-vaseuiar  portum 
uf  the  eord  iH'fore  applyinji  the  <lam.  Tlu>  method  is  not  eommemi- 
ahle,  hecause  tlie  tiain  is  then  only  suspended  hy  the  anteriui 
portion  of  the  eord.  which  rouiily  yields,  allowinn  the  elam  \« 
deseeiid.      In   the   method   deserihed    the   elam.   on    the  contrary,   is 

suspended  hy  the  cic- 
master  and  tlie  vascuhii 
portion  of  the  cord. 

The  horse  may  !»• 
placed  in  a  well  venti- 
lated stall,  or  loose  \«<\. 
and  tied  up  short  in 
order  to  prevent  its  l\  iim 
down.  Its  tail,  wlicli 
should  previously  hive 
been  plaited,  is  now 
fastened  to  one  side  liy 
attachment  to  the  sur- 
cingle or  to  the  shank 
of  a  web  halter  passed 
round  the  neck.  Must 
animals  will  at  once  <at 
hay,  whieli  should  lit' 
jiiven,  as  feeding  <lis- 
tracts  attention  from  the 
seat  of  o}ierati(.n.  and  prevents  re.-<tlessness.  Should  the  animal  strain 
greatly,  it  should  lie  watched.  an<l.  if  restless,  it  may  be  walked  alout 
at  short  intervals,  or  given  an  anodyne. 

In  castration  by  the  covered  method  the  animal  is  prepared  and 
cast  in  precisely  the  same  ■  .shion  as  before  describeil.  The  opci  ilor 
tirst  gras|)s  the  left  (lower)  testicle,  taking  particular  care  th.it  the 
scrotum  is  tightly  stretche<l  over  it.  The  ircision  is  at  the  Mnic 
point,  but  is  made  very  long,  dividing,  however,  only  the  skin  md 
tunica  dartos.  and  exposing  the  fascial  layers  which  lie  betuf^en 
the  latter  and  the  tunica  vaginalis  refie.xa,  Bv  light  cautious  sti  kfs 
with  the  knife  these  ia_\ers  ale  divided  iit  the  long  axis  of  the  tc  ;»lr 
until    the    tunica    vaginalis    refie.xa.    readily    recognised    by    its   dull 
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(!!.>iHh-l>lu.>  fiiit,  is  cxpoml.  The  ktiif.-  is  thoii  Hiscanl.'tl,  flu- 
o|Hrat..r  grasps  llu-  (csfi.l,.  with  the  right  Imnd  and  with  the  U-ft 
.•ii.l.avniirs  to  fr.v  th.-  tunica  (hirtos,  etc..  tr.mi  th«-  tunica  vaginahs 
rcHcxH  sufHciontl.v  far  f(.r  a  clam  to  he  applied  to  the  spermatic  cord 
al...vc  the  epididymis.  To  facilitate  the  application  of  the  clam, 
the  connective  tissue  layers  should,  if  possible,  he  entirely  separated 
from  the  underlying  tunica  vaginalis.  The  clam,  whit'h  must  he 
sonicHJiat  larger  than  that  u.sed  in  the  uncovered  operation,  is  applied 
as  hcfnre  deserihed.  care  I.eing  taken  that  it  includes  the  whole 
hrcidlh  of  the  spermatic  cord.  After  carcfullv  tving  the  clam,  the 
testicle  and  l)ase  of  the  cord  are  exci.sed  with  a  knife  or  sci.ssors. 
The  second  testicle  is  removed  in  a  similar  wav,  the  parts  are 
cliaiised.  and  tin-  sheath  drawn  forwards.  The  horse  is  then  allowed 
U>  rise.     Tlie  after-treatment   is  as  al)ove  deserihed. 

A  niodiHcation  of  this  method  introduced  hy  J)egive  consists 
ill  opening  the  tunica  vaginalis  and  exposing  the  "testicle,  hut  when 
iipplyiiig  the  clam,  grasping  and  drawing  down  the  edges  of  the 
vaginal  sheath  so  as  to  include  them  in  the  clam.  It  requires  some 
prarticc.  hecause  the  vaginal  sheatii  is  very  apt  to  elude  the  operator, 
iuid  it  is  difficult  to  again  grasp  and  draw  it  forward.  Attempts 
were  made  by  applying  a  pair  of  forceps  to  overccmie  this  difficulty 
anil  facilitate  operation,  hut  they  necessitated  the  presence  of  a 
skillnl  assistant.  .Moreover,  the  only  advantage  this  methcnl  has 
"v.r  the  or.Iinary  covered  operation  is.  that  when  the  comm<.n 
vannial  sheatli  is  short,  it  is  less  likely  to  he  overstretched.  It  is, 
linw.vcr.  usefid  when  one  has  to  deal  with  scrotal  hernia  wliich  ha.s 
"lily  l.ccn  discovered  at  the  moment  of  opening  the  tunica  vaginalis. 

Ill  castration  hy  the  uncovered  m;>thod  the  clams  are  removed 
after  Hventy-fonr  hours,  in  many  ca.ses  even  earlier  ;  in  young  animals 
'■>()<■>  lally  the\  ay  he  removed  without  danger  within  six  to  twelve 
li'iiirs  after  operation.  In  Sweden  and  Denmark.  Tidholm's  method 
IS  coiiiinoiily  u.se(l  for  castrating  h.)rs.'s.  (!|ams  are  applied  to  the 
s|i(Tiiiatic  cords,  which  are  Hrndy  compress«.d.  'J'lie  dams,  however. 
iirc  almost  immediately  removed,  a  ligature  is  applied,  and  the 
t«sticl.s  removed.  In  castration  hy  the  covered  meth(Kl,  the  <lams 
arc  iiMully  left  in  position  for  forty-eight  hours,  though  Degive 
nvoniiiu.nds  leaving  them  three  to  five  days.  M.iller  also  api)roves 
till"  Iniiiicr  period,  ami  finds  that  infianunatory  symptoms  arc  then 
less  marked,  and  fever  rarer  than  when  the  elatns  "are  removed  forty- 
•■iplit   iini.rs  after  operation.     This  is  explained   partly  l)y  the  fact 

^'"'•1!'    f  the  spermatic  cord  is  not  so  liable  to  be  retracted  upwards, 
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(■urryin({  infoition  into  the  upppr  ftortioii  of  the  sue  of  t\w  iwuu .{ 
vHninaliH.  It  ntUHt  also  be  remeinhcre<l  thivt  ftft<»r  n  f«'w  «lrty«  <!»■ 
iiigefl  of  the  wound  l)eoonie  infiltrrtttnl  witli  pliistio  nmterini,  and  iiiv 
therefore  lewH  likely  to  \te  infected  thun  twenty-four  hourw  afli  r 
operation.  At  the  time  of  ren\ovin>!  the  ilanis,  however,  tin*  nn  Mti  -i 
eare  eannot  prevent  circuinHtanceH  ariHing  favourable  to  infectiun 
by  wound  diHeharges.  It  Ih  conunon  experience  that  intlammutipiv 
Mwelling  or  fever  tirst  a|>pearH  on  removal  of  the  danm. 

It  i«  bent  first  to  ttempt  removal  of  the  clams  without  UHiii>j  tlu 
twitvh  ;  sljould  the  attempt  fail  it  can  be  applied.  Having  provided 
hiniM'lf  with  a  clean  pocket-knife,  the  operator  places  hinwlf  at 
the  horse's  left  side,  the  left  hand  resting  on  the  animal's  loins  ;  ilic 
thumb  of  the  right  hand  is  then  placed  against  the  front  of  the  chun, 
the  knife  is  slipped  between  the  back  ends  and  the  string  unitiiii; 
them  is  lUvided.  At  the  same  time  the  knife  is  rotated  in  the  hiiini 
forcing  the  two  portions  of  the  clam  apart.  Discarding  the  knitc 
for  a  moment  the  operator  seizes  the  free  ends  of  the  clam  witli  Imlli 
hands,  and  slowly  opens  them  as  far  as  possibU'.  The  speriniitii 
cord  is  then  usually  found  to  lie  atlherent  to  one  side  of  the  cliiii 
If  no  bleeding  occur  the  cord  is  cautiously  s«>parated  by  sliding  liic 
thumb  from  in  front  backwards  along  the  depression  in  the  centre  of 
the  clam.  The  operator  then  throws  the  clam  to  one  side.  rin.scs  his 
hands  in  sublimate  solution  or  other  disinfecting  Hiiid.  and  endeavours 
to  free  the  spermatic  cord  from  any  adhesion  with  the  scrotum  liv 
passing  the  index  finger  around  the  stump  of  the  cord. 

If  bleeding  shtmld  follow  removal  of  the  clam  the  conl  slmiilii 
Ih"  ligatured,  or  the  clam  may  be  replaced.  The  second  clam  haviiii; 
been  removed,  a  strong  stream  of  sublimate  solutitm  or  clean  nM 
water  should  be  directed  into  tlu'  scrotum  ;  this  has  the  double  cllirt 
of  partially  cleansing  the  wounds  and  of  causing  retraction  of  ilif 
spermatic  cords. 

After  removal  of  the  dams  the  horse  should  be  exercisi'd  iliily 
f<»r  half  an  hour  or  longer,  or  turneil  out  ;  in  the  country  full-gi'wn 
horses  may  be  put  to  light  work.  Kxperience  has  shown  that  liti^ 
rest  in  the  stable  is  disadvantageous.  The  good  etfects  of  excise 
are  largely  due  to  the  fact  that  they  favour  escape  of  discharge.  K'H 
a  similar  reason  it  is  important  to  make  the  iiu'ision  througii  ilie 
scrotum  well  forward  and  as  large  and  dependent  as  possible,  liie 
extensive  swellings  which  sometimes  follow  castrati(m  are  al  imst 
exclusively  due  to  want  of  cleanliness  in  operation  or  to  rcte-tinii 
of  wound  di.'ichargcs.  Special  trcattiicnt  of  llic  Ki-ri)tu!  wuuii'-  i- 
seldom  necessary.     They  should  be  cleansed  daily  with  an  anti-  |iti(: 
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lotion  iintil  HupiMirHtioii  c-hhi-h.  If  aft«T  rcmuvHl  of  tlio  ilaiiiH  l\w 
lii.rHf  m  tiiniod  out  tlir  Mcrotiim  iimy  iiof  n-qiiin-  furth-r  HtU-iifioii. 
W'lu'ii  fever,  or  nuich  |)08t-o|Mriitiv(«  swcllinn  '  »•'•»>■«,  the  woiii  .Ih 
should  Im'  .)|K-ned  with  the  disinf.cfo,!  i,u,„|,  and  thorouj<hly  w««hi'd 
out  with  till  iiiitiKcptic  fluid. 

(fl)  Division  of  the  Spermatic  Cord   with   the  Actuai  Cautery.     A 

'^ '  niethiKl.  fretpieiitly   iis«mI   in   tlic   liuisc.  conHiHts  in  divi(iinK 

the  KjH'rmatic  tord  with  tin-  actual  ciiut»'i.\.  It  hiiM  jilrcrtdv  l»e«'n 
iltwriiK-d  (p.  IH»).  and  huH  the  a(ivnnta>;cs  (.v«t  .u.sfration  with  cliiniH 
that  it  is  ttwptic,  and  timt  operation  in  at  onti-  coniph'te.  Providwi 
|.ro|KT  care  l»e  taiten.  si-condary  l.lmiing  Ih  rare,  and  the  local  reaction, 
ivinccd  l>y  Kwelling.  etc.,  is  seldom  more  marlied  than  after  other 
inelli.Kls.  Care  must  Im-  taken,  however,  to  make  the  inciHion  in 
the  scrotum  and  tunica  vaninaiis  retiexa  sufficiently  large  to  ensure 
int'  drainage. 

(<■)  Torsion  of  the  Sptrmatic  Cord  if  carefully  performed  is  als.J 
a  reliable  methfMl,  and  has  tlie  great  advantage  of  rendering  a  second 
vii^it  to  the  patient  unnecessary.  Mflller  and  many  others  reconjinend 
this  iiiethiKl  for  castrating  stallions,  and  it  is  largely  practised  in 
(Vniiany.  Operation  hy  torsi(.n  s«'«nns  less  painful  than  castration 
with  clams,  wliich.  even  when  skilfully  carried  out.  nmst  cause  a 
(crtaii)  strain  on  tlie  spermatic  cord.  .Moreover,  healing  is  more 
rapid  after  torsion.  In  torsion  the  stump  of  the  cord  seldom  becomes 
iWHTotic  ;  and  severe  swelUng,  so  marked  after  castration  with  clams. 
is  nhitively  uncommon,  and  scirrhous  cord  is  a  rare  seipiel. 

The  chief  and  i)ractically  the  only  objection  to  this  metliod 
«.iiisi>ts  in  the  danger  of  secondary  hannorriiage.  By  using  proper 
foncps,  and  operating  carefully,  bleeding  can.  however,  ho  reduced 
to  a  minimum,  even  in  tlie  case  of  old  horses.  Nevertheless  the 
"«ii.rs  att^'ntion  should  i)e  drawn  to  the  fact  that  slight  bleeding 
may  ...cur.  though  it  is  seldom  of  nuich  importance.  When  l>leeding 
"wur-^  it  can  be  stopped  by  the  aftplication  of  artery  forceps  to  the 
vessel    or  by  ligating  the  cord. 

(II)  Castration  with  the  Ecraseur.  In  America  and  l-lngland  the 
'iiasent  has  been  much  used  for  castrating  stallions.  After  exposing 
the  t.MicIc  and  spermatic  cord  the  chain  of  the  ccras<-ur  is  pa.ssed 
"ver  il,,.  testicle  and  slowly  drawn  tight,  dividing  the  conl  just  above 
111"'  e|,!.|i,lymis.  'Jhe  method  has  found  acceptance  at  the  iiands 
"f  iiii.iiy  practical  men.  though  it  seems  to  possess  no  particular 
i.lvaiit  ttie  over  carefully  performed  torsion. 

!k!  Castration  with  the  Emasculalor.  In  England  and  (lie 
Coloiii.  -   the   emasculator   is    becoming   rapidly   popular   as   a   very 


! 


I 

k 


'M 


•*  i  5  i 


•  » 


I  • « » « 

»   {  I  ' 

ii  •  ''  ' 

It    ■*•';... 

»       J  ''         'r  ■ 

;;;  ' 


«    <* 


4 


V: 


iMI 
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'i>iiv<>ni«>nt    in»«(riim«-ii 
luHiliort. 


t    for   the   tnwfrtiJiitii   i>f   coltH   in    IIh-   ^lniulin 


(k)  Ligation  o(  tlie  Spermatic  Cord  in  wlilnm  |irii(liK«-il  on  Hu-  h\h\U, 


ts    ill    llic    fad     )lmt     tllc    lijriltlin-    linilcn 

li 


IJm    ilisHilvalita^r    cniiMix 

ri'initins  in  tin-  moiiiuIh.  caiisinjr  irrilatiun.  anil  Mi>mftiiiif«  iiulin  n 
I  hninif  fimiriililis.  'riii-  ii«-  "f  latent  ilncw  imf  .iviTiuiiir  tliix  ilnn* 
liaik.  in'faum>  it  in  not  aliHoriifii  aw  ra|iiill.v   from  llir  Htunip  <»f  tin 

s|ifriiuiti ril  as  from   an   a>M'|ilic  uraiiiilalioii  Hiirfacc  ;    i'xp<Tini. m 

lia«  mIuiwii  that  aiiwi>r(>ti<>n  rn|iiiri'H  at  U-aM  mif  i>r  two  \v«'«'i«n. 

Mori'oviT  lijfation  of  tin-  .x|n'rmatii'  roni  is  not  so  rasy  as  niiulit 
111-  inia^int'tl.      Kvi-n  wlicii  tin-  licaliirc  sfi-iiis  i|iiiti'  liv'lit  it  may  >li|> 


or 

o|irra 
an"  o 


lii-conic   loose  from  th«    imlHations  of    tin-    artfty 


Shouiil    til 


tor  (li-cidc  to  castralf  liy  ligation  of  tin-  lonis,  st'vcral  mHlmcN 
pen  to  hiiii  (sec  p.    IHS),     'riu-  most  sur>{iral  nu-tluMi  is  JijfatiMii 

of  till'  spcriniilir  arfi'r\   in  lontinuity,  anil  mIumi  carefully  iierfonii.  il 

with  antiseptic  precnutions  is  quite  snf 


FinalK.  it  shoulil  he  saiil  that   in  castration  less  ilepenils  on  t 


ethoil    than    on    the    way    it    is    |iractisei 


m 
common 


I.     As   tl. 


iiethoil    iii'i^t 


ly  employeil  is  usually  hest  carrieil  out.  it  results  that  in 


practitioners  after  a  short  trial  of  a  new  melhoil,  return  to  tl 


.1.1. 


nroceiluri 


Haniliness  anil   cleanliness  ext 


rcise  a   inarkeil   infhu 


on 


the  success  of  o[,eratioii.     As  regards  cleanliness,  one  can 


he  loo  thorough,  anil  althoiitih  complete  asepsis  may  not  he  s,ciii. 
cleanliness,  nevertlu  ess.  remains  an  important  factor  in  iiisiin 
success. 


(J)    C.\STU.MI()N    OF    mam:    UIMINANTS 

Although  the  same  principles  a|)ply  to  the  ciistnilioii  ot  n n 

as   to  that   of   horses.  _\et    variations   in   anatomical   iinanL'cnicii 
I  he  organs  of  generation   ami   in  external  circumstunccs   iieci-s-r 
numerous    moiliticatioiis.      .Apart     from    goats.    «l\i<i:     appear 
ticiilarlv    seiisilive    to    onlinary    melhiHls    of    castr.ii  mn.    ruiiiih 
seem    to    hear   operation    better   than    horses.      r>iili    talv"-^    in,)' 
castraleil    liy   torsion   or   ligation,   the   elastic    ligatnif   l»   ng   ii- 
lesiieil.     Older  animals  may  he  castrated  with  clam-   l.\    'hen. 
niethdd,  or  the  i-masculator  may  he  used. 

IJulls  hear  castration  hcst  during  the  first  year  ite    ,ii; 

which    the    o|  elation    is    also    most    easil\     I'erforin.-.        H«iii 
destined  for  early  slaughter  are  usiiaii\   castriircii  wii'      iw^<'  ■- 
montiis  old.     Should  the  animals  lie  iiitendcil  f..r  di  uigli?  oiii: 


iv 


(•/*STK,»THIN    l(F    Hl'l.l,'*. 


SIM 


linw«'v«'r,  ciistrHlUHi   is  (((ninioiily   |m»<i,,iuu'(I   until  tin-  m-coiul  \vnr. 
UK  till-  lufk  iiikI  H|iiiiilil<>rM  lire  tht'ii  hcttcr  ili'vi-loptHl 

Tlw  i)|M'ruli()ii  iniiv  hv  (nTfuiuMMl  in  tlu-  Htimtliiij{  iMiMJtioti  ;  only 
olil  viii<»UH  IiuIIh  art-  chhI.  For  <>|M'ra(i<in  in  thi-  Htiindinn  ptwition 
tilt'  Hiiimal  iM  tit><l  ii|i  nx  HJiuit  and  ax  NtronKly  aM  ixwtHililc.  a  liiill 
iKpJilcr  is  applii'd.  anil  a  rupc  is  passed  in  a  lifjun-of-H fashion  around 
till-  hind  lind)s  ahovt-  the  hocks.  ()n«'  or  two  strong  assistants  nuiv 
!»•  placed  on  citlu'r  side  of  the  ((uartcrs  to  prevent  the  animal  moving 
liilirally.  The  operator  stands  hehind  the  animal,  gruspiiifi  the 
^'('iiilum  with  the  left  hand.  'I'wo  incisions,  1 .1  to  2  inches  in  length, 
are  made  in  th»'  lower  e.tiremily  of  tht;  scrotum,  tiie  testicles  are 
(iicssed  out  and  the  testicular  conis  are  secured  with  tixation  clams, 
wlulc  torsion  is  ellectefi  liy  liand  or  hy  means  of  force|>s. 

Wiien  lastratilijf  with  clams,  the  operator  incises  the  ha-s*'  of 
tlic  scrotum  in  two  places  (or  cuts  it  off),  ilividing  tlu'  skin,  dartos. 
(onncctive  liswue  and  serous  coverings  of  the  testicles.  Short  clams 
ir.  applied  to  the  cords  wliicii  are  then  severed,  and  the  clanis  arc 
Ifti  in  position  for  five  or  si.\  days. 

Instead  <'f  incising  the  scrotum  in  two  places,  tlie  scrotum  and 
ilarlos  may  he  divided  in  the  middle  line,  after  which  incisions  are 
m:iilc  to  the  right  and  left  respectively,  exposing  the  deeper  coverings 
iDiil  cridhling  tile  testicles  to  he  enucleated.  A  clam  is  then  afipiied 
111  c;i(li  cord,  or  the  two  cords  may  he  included  in  one  clam. 

hi  castration  hy  the  covered  method,  the  procedure  is  identical 
«itli  the  preceding,  except  that  the  incision  of  the  scrotum  does  not 
Mr  ikIc  the  tunica  vaginalis  reflexa. 

I'iistration  with  the  actual  cautery  is  performed  as  in  the  horse. 

Bill     lalves    may    lie    castrated    liy    scraping    the    cord    as    alreadv 

•it-,  iilicil.      ■■  liistournage.""  i.e.  torsion  of  the  spermatic  cords  within 

'    -  ic.iuni.    is  also  performed.     When   successful   it    is  followtMl   \>\ 

!i.  :  li\    (i!    the    testicles.      It    has   chieHy    heen    practi.sed    on    hulls, 

•imi   goats,  and  only  occa.sioniilly  on    stallions.     (See    .Moussu 

■  liars  DiHrnum  of  (iitll^.  Shu  ii.  Iloal.s  ami  Siriiit.  pp.  751   755). 

><>uth   (JiTmaiiy,   and   especially    in    Bavaria,    hulls   are   very 

istrated   with  the  " cuistic  ligature,"   that    is,    a  strong  vnnl 

cil    with   a   mixtun-   ot    equal    parts    of  suhlimate   and    gum 

ilissi:ivc(l     in    wati'r.      Many   experienced    ojierators   warndy 

iiiciui      this      method,      though      some     have      noticed     ufter- 

"i!i>    (il     mercurial    poisoning,    especially    in   young    animals. 

Mi-isive  eruption,  which  may  persist  for  a  month  or  six  weeks, 

vc!   the  whole  ImkIv,  and  is  accompanied  by  local  depilatit^i. 

'la?-  tieen  attributed  to  excess  of  sublimate  in  the  ligature,  and 
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8ome  operators  therefore  recommend  Maturating  it  with  a  sohition  of 
three  parta  of  sublimate  in  thirty  parts  of  collodion.  The  cuustic 
ligature  has  *\\e  advantage  of  more  rapidly  dividing  the  s|)ermatic 
cord,  and  there/ore  of  separating  sooner,  whilst  the  sublimate  exercises 
a  disinfecting  action  both  on  the  cord  itself  and  on  the  wound.  Some 
practitioners,  however,  have  note«l  severe  swelling  after  this  operatimi. 
Kckniayer  ligatures  the  exposed  spermatic  cord  with  carbolised  silk. 
and  removes  the  testicle  half  an  inch  below  the  ligature.  He  operated 
thus  on  more  than  100  calves  without  any  bad  result.  Cfiintlier 
recommends  the  use  of  the  elastic  ligature  for  bulls. 

Another  method  of  castration  has  been  recommended.  Aft<>r 
opening  the  scrotum  the  spermatic  cord  is  perforated  between  the 
vascular  and  non-vascular  portions  with  a  knife,  and  the  index  finger 
of  the  left  hand  is  inserted  in  the  slit  so  produced.  The  testicle  being 
removed  with  the  knife,  the  stump  of  the  cord  is  passed  through  the 
slit,  and  tied  in  a  knot.  Should  bleeding  not  immediately  stop  a 
second  or  third  knot  may  be  t'ed.  Some  operators  first  divide  the 
non-vascular  portion  of  the  cord  with  the  knife,  then,  after  grasping 
the  blood-vessels  firmly  with  the  finger  and  thumb  or  with  forceps. 
divide  these  low  down  near  the  testicle.  One  or  more  knots  are  then 
tied  as  high  as  possible  on  the  vascular  cord  and  drawn  tight.  As 
soon  as  the  operator  is  satisfied  that  bleeding  is  no  longer  to  Ix" 
feared  the  free  end  of  the  vascular  cord  is  snipped  away  three- 
quarters  of  an  inch  below  the  knot  or  knots  ;  the  latter  are  returned 
into  the  sac  of  the  tunica  vaginalis  and  thrust  as  high  up  as  the 
fingers  can  reach.  This  method  is  particularly  recommended  for 
old  bulls  ;  but  in  calves,  as  the  spermatic  cords  are  not  fully 
developed,  the  knots  are  sometimes  difficult  to  tie.  The  greatest 
cleanliness  must  be  observed. 

Wehrhalui  has  shown  that  bulls  may  be  castrated  aseptically. 
though  only  at  the  cost  of  much  time  and  care. 

Sheep  are  best  castrated  between  the  fourth  and  sixth  weeks. 
Tile  animal  is  laid  on  a  table  (lambs  arc  held  by  the  legs),  the  limbs 
being  grasped  by  an  assistant  or  tied  together  ;  old  rams  should  be 
placed  on  the  back,  and  held  by  a  couple  of  strong  men.  In  lambs, 
scraping  or  torsion  is  the  best  method.  Old  rams  may  also  be 
(castrated  by  torsion,  provided  sufficient  care  be  taken,  though  lig:itioii 
is  also  successful.  Clams  are  very  seldom  used  in  sheep.  The 
scrotum  is  either  opened  as  in  the  horse,  or  its  base  is  cut  I'l,  n 
method  which  ensures  free  drainage. 

GMts  are  best  castrated  by  Hubcut*neous  ligation  of  the  sperii'  die 
cord  or  by  means  of  the  elastic  ligature,  as  l)efore  mentioned. 


CASTRATION   OP  SWINE,    DOOS   AND   CATS. 


2(»" 


(3)    CASTRATION    OF    SWINE. 

Swine  are  usually  cawtratetl  during  the  first  Tew  weeks  or  nionthw 
of  life,  though  not  infrequently  one  is  required  to  operate  on  old 
iKiars.  No  particular  danger  attends  ca-tration  of  these  animals 
l>r()vided  that  previous  to  op«>ration  the  stiotum  and  inguinal  canal 
he  examined  for  inguinal  hernia,  which  in  them  occurs  with  some 
fre(|uency.  The  uig  being  laid  on  its  hack  on  a  table  and  held  by 
oiu-  or  two  assistants,  the  operator  presses  the  testicles  towards  the 
base  of  the  scrotum  with  the  left  hand.  He  then  incises  the  covering 
of  the  teeticles,  parallel  to  the  scrotal  raphe,  and  about  |  to  i  inch 
distant  from  it,  allowing  the  testicles  to  protrude.  Although  in 
young  animals  simple  division  of  the  spermatic  cord  with  scissors 
is  not  always  attended  with  danger,  yet  torsion  is  preferable,  and 
ia  carried  out,  after  dividing  the  posterior  portion  of  the  cord,  by 
passing  the  index  finger  through  the  spermatic  cord,  just  above'  the 
epididymifi,  whilst  the  cord  is  grasjied  a  short  distance  above  the 
epididymis  with  the  thumb  and  index  finger  of  the  left  hand.  The 
index  finger  of  the  right  hand  is  then  rotated,  and  the  cord  twisted 
until  the  testicle  falls  away.  Another  method  consists  in  dividing 
the  posterior  part  of  the  cord  with  a  knife,  laying  the  remaining 
portion  on  the  index  finger  of  the  left  hand,  and  scraping  it  with  a 
blunt  knife  until  completely  divided. 

Older  boars  are  best  castrated  with  clams,  ligature,  or  cautery. 
The  operation  can  be  i)erformed  in  the  standing  position,  though 
the  ainmal's  head  must  be  firmly  secured,  and  its  hind  limbs  fixed 
by  i)assing  a  couple  of  ]wle»  between  the  legs,  so  that  it  can  neither 
lie  down  nor  move  to  either  side.  The  operation  is,  however,  most 
conveniently  jierformed  with  the  animal  lying  on  one  side.  No 
particular  after-treatment  is  necessary,  but  the  animal  should  Iw 
plated  in  a  separat*,  cool,  clean  stall.  The  clams  can  be  removed 
after  twenty-four  hours,  though  they  are  generally  left  in  position 
until  ihey  fall  away.  Grun  recommends  castrating  boars  by  ligating 
thes|Mrniatic  cord  with  a  dry,  thin  catgut  ligature. 


(4)  CASTU.\TiON  OF  DOGS  AND  C.\TS. 
]».■-'■<  bear  castration  well  at  all  ages.  The  animal  is  placed  on 
Its  l>n.  k,  and  .he  scrotum  and  tunica  vaginalis  are  opened  as  above 
'Iwiii.cd.  Ill  young  animals  the  spermatic  cord  may  be  simply 
s'npjM.I  through  with  scissors  or  scraped  with  a  knife.  The  point 
"1  tin  'ion  is  just  above  the  epididymis.     In  older  animals  ligation 
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is  preferable,  aa  bleeding  may  be  prolonged  by  the  animal  licking 
the  part«.  Cat«  are  similarly  treated.  Some  operators  fix  tlu' 
animal  by  enveloping  the  fore-part  in  a  sack  ;  an  assistant  holds 
the  hind  legs.     Scraping,  twisting,  or  ligation  may  be  used. 


>i 


(5)    CASTRATION    OF    lURDS. 

This  is  on  the  whole  sini|)le,  but  the  operation  requires  s(mie  prart  iir. 
The  cock  is  the  bird  most  often  castrated  ;  the  bean-shapetl  test  ides 
lie  in  the  abdomen.  Operation  is  performed  between  the  second  and 
sixth  weeks  of  life,  or  when  tae  habit  of  crowing  commences  and 
the  cond}  assumes  a  red  colour.  An  assistant  holds  the  bird  on  its 
back  in  his  open  hands,  with  its  beak  pointing  towards  the  operator, 
and  presses  down  the  feet  with  his  thumbs.  The  feathers  are  plu.ked 
out  or  cut  away  for  a  distance  of  about  |  inch  in  front  of  the  anus, 
and  a  transverse  incision  about  IJ  inches  in  length  made  through 
the  thin  abdominal  wall.  At  this  stage  care  is  required  to  avoid 
damaging  the  abdominal  contents.  The  incision  is  preferably  niadc 
with  butt<m-pointed  scissors,  the  thin  abdominal  wall  being  raised 
in  a  fold  with  dissecting  forceps,  incised  with  scissors,  and  tlie  wound 
enlarged  to  the  necessar\'  extent.  The  operator  then  passes  the 
disinfected  index  finger  of  the  right  hand  into  the  abdominal  cavity 
t.o  the  spot  where,  externally,  the  posterior  angle  of  the  scapula  may 
be  felt  on  the  ribs,  meanwhile  pres.sing  the  abdominal  contents  tu 
one  side.  At  this  pouit  there  lies,  on  either  side  of  the  vertebral 
column,  a  firm  body,  the  size  of  a  horse-bean — -the  testicle  -whieli 
is  first  separated  from  the  ribs  by  means  of  the  bent  finger,  and  then 
drawn  backwards  through  the  wound  wliere  it  is  simply  piiuhe<l 
off.  The  removal  of  the  testicle  is  indeed  .scarcely  necessary,  it  lieiiij; 
sufficient  to  remove  it  from  its  original  position.  Any  protruding 
bowel  is  retumwl,  and  the  wound  in  the  abdominal  wall  united  with 
closely  placed  stitches.  The  bird  is  placed  alone  in  a  drj-  run  and 
is  given  soft  food  and  clean  water.  Recovery  is  complete  in  iliout 
eight  tlays. 
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COMPI.H  ATIONS    OK   CASTRATION    IN    MALE    ANIMAUS. 

Adhesion  of  the  Testicle  to  the  Tunica  Vaginalis  Reflexa.  Thi^ 
condition  is  only  of  importance  in  the  operation  with  exposure  nf 
the  testicle,  and  the  adhesion  may  often  be  simply  broken  down 
by  means  of  the  thumb  or  round-pointed  s<'issors.  Where  it  i-  nmre 
extensive  and  firm,  as  shown  by  the  tact  that  the  testicle  I    is  ti> 
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protrude  after  incision,  although  it  may  even  have  been  incised  a 
second  incision  may  he  ma<lc  t..  one  side  of  the  testicle  and  enlareed 
with  button-pointed  scisHors  until  the  testicle  is  freed.  In  the  event 
of  this  also  failing,  the  tunica  vaginalis  can  be  divided  with  scissors 
above  the  testicle  or  epididymis,  and  the  base  of  the  tunic  removed 
together  with  the  testicle.  Should  the  adhesion  extend  to  the 
spermatic  cord,  ovstration  must  be  completed  by  the  covered  method 
Prolapse  of  the  Omentum.  In  horses  and  swine  porti.ms  of  the 
omentum  are  not  uncommonly  found  in  the  scrotum,  although  large 
portions  should  be  recognise.l  on  examining  tlie  scrotum  prior  to 
operation.  Smaller  pieces  may  escape  ob.servation,  however,  and 
uhen  the  tunica  vaginalis  is  opened,  often  become  greatly  increased 
m  a  short,  time,  in  ('onsequence  of  the  animal  straining.  The  con- 
-lifioi.  IS  .Meldom  dangerous.  The  operator  waits  until  the  straining 
<ea.ses.  gently  draws  the  pice  of  omentum  forward,  an.l,  if  it  be 
hmitwl,  snips  it  off  with  scissors.  Should  it  contain  important  bl<H)d- 
vesscls,  these  must  be  ligatured  with  sterilised  catgut  or  silk  cut 
through,  and  the  remaind.-r  of  tlu.  omentum  returned  into  the  inguinal 
<anal  and  thrust  back  into  tb.-  abdominal  -avity.  The  omentum 
^ms  little  prone  to  inHammatory  processes  ;  danger  of  peritonitis 
ix  small. 

Prolapse  of  the  Bowel.  Th<.ugh  pn.lapse  of  omentum  is  seldom 
of  particular  importance,  that  of  the  bowel  is  very  .serious.  In  order 
to  avoid  this  complication,  the  scrotum  and  spermatic  cord  must  be 
very  carefully  examined  before  castration.  A  loop  of  bowel  may 
however,  pass  into  the  inguinal  canal  during  operation,  or  a  portion 
too  small  to  be  recognised  with  certainty  by  external  manipulation 
may  have  been  present  in  the  tunica  vaginalis  beforeliand.  Under 
such  c.rcumstances.  the  prola,)sed  portL.n  very  rapidlv  increases  in 
Mze  during  operation,  in  c.msequenct.  of  the  aninmrs  struggles 
Prolapse  is  favouretl  by  dragging  on  the  spermatic  cord,  which  dilates 
the  inner  abdominal  ring.  Jt  ocuis  ..fteiiest  in  old  stallions,  either 
'lunng  ca.strati,m  or  after  the  animal  has  ri.sen.  Occasionally  it 
'Ppeais  later,  sometimes  when  the  clams  are  removed. 

1-ninc.liafely  the  bowel  appears,  however  small  mav  be  the 
i-ttioo.  the  animal  sli..uld  be  placed  on  its  back  aii.l  the  hind  quarters 
raise<i  as  high  as  possible.  The  greatest  .are  should  be  taken  to 
l'r.v,ut  the  bowel  l>eing  soiled  or  injured.  Whilst  the  animal  is 
i"mg  iMuved,  the  operator  should  Hrmly  grasp  the  .scrotum  t<.  j.revent 
the  pi,,lap.sc  increasing,  which,  under  .some  circumstances,  it  very 
rapully  (UK's.  As  soon  as  straining  ceases,  the  bowel  must  be  returned 
■'W'lit:!.  Ilie  inguinal  canal  into  the  ab.hmiinal  cavity.     Should  this 
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prove  difficult,  the  operator  may  pass  one  hand  into  the  ret^tum  and 
assist  reposition  bv  pullinjj  on  the  displace<l  portion  of  bowel.  'P.. 
prevent  recurrence  of  the  prolapse,  a  clam  is  applied  over  the  tunica 
vaginalis  reflexa  ;  as  in  operation  for  inguinal  hernia,  the  tunica 
vaginalis  may  lie  twisted  around  its  long  axis.  The  after-treatmcnf 
is  similar  to  that  in  the  operatiim  mentioned. 

Entrance  of  Air  into  the  abdominal  cavity  is,  of  course,  only 
possible  when  the  tunica  vaginalis  is  opened,  and  is  recogniseil  by  a 
sudden  gurgling  or  bubbUng  noise.  Tt  is  favoured  by  abnormal 
patency  of  the  inner  abdominal  ring,  is  of  rare  occurrence,  seldom 
of  muJh  importance,  and  vm'.y  dangerous  when  blow!  passes  into  the 
abdi.minal  cavity  along  with  the  air.  In  such  case  peritonitis  may 
result  from  the  introducti.m  of  infective  material.  Immediately  the 
noise  is  heard,  the  operation  wound  should  be  covered  with  the  liaiul. 
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ITNFAVOURABKE    CONSEQUENIES    OF    CASTRATION. 

No  special  treatment  is  necessarj-  after  castration.  Horses  arc 
placed  in  a  clean  stall  or  loose  box  provided  with  fresh  litter,  'riicy 
may  be  tied  up,  and.  for  a  time,  kept  under  observation,  in  order 
to  see  whetber  straining  occurs,  in  which  case  the  animal  must  lie 
checked  by  calling  to  it.  as  prohmged  straining  might  easily  cause 
prolapse  ui  the  bowel.  For  the  next  few  days— or,  after  castrati.Mi 
with  clams,  from  the  day  when  the  clams  are  removed— the  annual 
is  walked  for  a  half  to  one  hour  daily  :  in  the  country  it  may  Ik- 
turned  out.  or  put  to  light  work.  Exercise  favours  the  escai)c  ..f 
discharge,  and  also  tends  to  prevent  the  spermatic  conl  adhering 
to  the  skin  wound.  (>r  the  wound  it«*clf  closing,  which  is  sometimes 
followed  by  severe  local  inflammation  and  abscess  formation. 

Duringtlu'  first  few  days  after  operation  it  is  therefore  advisahle 
to  cleanse  the  wound  with  boiled  water  or  a  disinfecting  Hui.l  at 
least  once  daily,  in  order  to  prevent  the  edges  of  the  scrotal  wouii.is 
adhering.  .\t"a  latci-  stage  this  cleansing  process  is  necessary  for 
the  removal  of  j)us.  and  must  therefore  be  continued  until  suppuration 
ceases.  Provided  no  marked  swelling  or  other  complication  ajM"':"' 
the  animal  may  he  returned  to  light  work  in  from  eight  to  ten  days 
The  most  serious  eonsecjuences  of  castrati(m  are  : 
Bleeding.  Apart  from  trivial  skin  bleeding  huemorrhagc  is  almost 
entirely  conHned  to  cases  where  the  spermatic  cord  has  been  U\<-ml 
scraped,  or  torn  through,  and  is  very  rare  after  castrati(m  with  <  i.iiiis. 
KvcM  after  tnr=i..n,  ct<-  fat.a!  blee<ling  is  rare.  The  hamorthage 
resulting  from  division   of  cutaneous   vessels  occurs  only   hi    drops 
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IS  of  little  importance,  and  UHually  ceases  spontaneously.  Sometimes 
however.  hlo<Hi  escapes  in  a  fine  stream,  and  the  operat^.r's  first  task 
IS  t<.  diseover  wh.^ue  it  eomes.  It  may  .liseharge  from  the  side  of 
the  clam,  an.!  is  then  usually  .lerived  fro.n  the  skin  wound  „r  tunica 
vagmalis;  such  hlwdinp  may  be  readily  cheeked  l.v  the  use  of 
tampons  Should  it  original  from  the  stump  of  the  spermatic  cord 
ami  dmcharg.'  helow  the  clam  greater  care  in  required,  and  ligati.m 
of  the  bleedmg  vessel  becomes  necessary.  The  slight  bleeding  which 
sometimes  follows  castrati.m  by  torsion  may  be  st..,»ped  by  pluKcinK 
the  scrotum  with  tampons;  more  severe  l,leeding  calls  for  ligation 
of  the  spermatic  cord. 

When  the  clams  are  removed  blec.ling  sometimes  results  from 
tearing  of  small  veins.  Some  care  is  therefore  re.p.ired  in  their 
removal  ;  the  best  prt-ventive  of  blee<ling  is  to  leave  the  clams  in 
|...sition  for  tw.,  or  three  tlays.  As  a  rule.  Iwenionhage  of  this  kin.l 
.rnses  spontaneously,  but  should  it  persist,  the  atTcctcl  side  of  the 
scrotum  may  W  plugge.l  with  .•otton  wool  or  tow  nioist.M.ed  with 
solution  of  adrenalin. 

Excessive  Swelling  of  the  Scrotum  and  Sheath.  As  a  rule-  s,.vere 
swelling  1.S  <lue  to  infection,  with  retention  of  .lischarge.  conseuucnt 
I'M  the  edges  of  the  wouiul  adhering,  or  to  the  operative  wound 
having  been  too  small.  Long  rest  in  the  stable  also  favours  retention 
of  <lis.harge  nnd  swelling.  Shoul.l  the  operator  be  unskilled  in 
«ras,n„g  the  testicle,  he  is  apt  (especially  in  foals)  to  make  the  incision 
t<H.  far  back  :  the  anterior  portion  of  the  scrotum  then  forms  a  pocket 
1.1  winch  dLschargo  accumulates.  j.r.Klucing  great  swelling  of  the 
sheath.  Kxcnise  both  favours  discharge  and  tends  to  prevent 
H.lhe.s,on  between  the  spermatic  cord  an.l  surrounding  ti.ssues  which 
i"  Itself  is  a  frequent  cause  of  discharge  being  retained. 

When  unusual  swelling  o<curs.  the  disinfected  finger  should  be 
ins.rtc.1  in  the  operative  wound,  and  attempts  made  t<.  secur-  frcn- 
.xit  t-.r  di,scharg<..  The  dis.harge  accumulates  more  fiequentlv 
»  .Ml  .he  spermatic  .-ord  is  adherent  io  the  c<lges  of  the  wou.ul.  tor 
«hi<h  reason  the  spermatic  cord  is  first  souglit  for  and  the  index 
tingci  !.as.scd  roumi  it  in  order  to  break  down  a.lhesions  :  the  wound 
i>  tlic,  nnseil  out  with  a  .lisinfecting  Hui.l.  after  which  the  animal 
^  K'v.n  walking  exercise.  Infection  of  the  wounds  i:;  best  av..ided 
iiv  .il.v,.,ving  the  principles  of  antisepsis. 

Castration  Fever.  After  castration  without  antiseptic  precautions 
'nttiMi:  tcver  often  appears,  even  within  twenty-four  liours.  According 
'"  ^r..|m,.rs  observations  on  M>0  hors.-s  it  uvrnrnH]  ii,  .-.li  but  -'7 
l-r  '-Mt.  ;    4!»  per  cent,   showed    n.o.lerat.        H  per  .ent.   somewhat 
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severe,  and  6  per  cent,  high  fever.  Fever  mo«t  frequently  appears 
80on  after  the  clams  are  removed,  esjieciall)  if  this  »«  done  with.., 
the  first  two  days  after  castration. 

Where  fever  is  moderate,  the  animal  should  be  exercised  f..r 
half  an  hour  a  day.  Should  the  temperature  in  the  horse  rise  above 
103°  F  the  wound  must  be  carefully  examined  with  the  d.suifeite.1 
Hngers,  anv  discharge  allowed  to  escape,  and  the  part*,  washwl  m.t 
with  a  disinfe«-tant.     As  a  rule  the  temperatur.-  then  falls  m  a  f.w 

hours.  , 

Keptic  fever  is  evidenced  by  hi^h  ^ist^  in  temperature,  frequent 
pulse,  and  severe  general  disturbance.  The  pulse  is  not  only  f retpict 
but  small  and  weak,  and  the  appetite  is  usually  completely  .,, 
alievance.  even  water  ».eing  sometimes  refusetl.  Not  mfreque..t  y 
the'castration  wound  shows  lu.  swelling  whatever,  a  symptom  wind., 
when  ass.Kiated  with  high  fever,  is  always  serious.  On  the  otlK-r 
hand,  .severe  and  widespreail  swelling,  sometimes  extending  as  ta. 
as  the  breast,  mav  occur.  Such  symptoms  call  for  energetic  treat- 
ment The  most  imi.oitai.t  poii.t  is  thoroughly  to  cleanse  the  wo..... 
with  .1  lukewarm  tlisinfectant :  ..ther  symptoms  must  be  treate.l 
as  they  arise  Careful  attention  to  cleanliness  during  operatu...  is 
the  best  safeguard  against  this  complication,  and  it  is  worth  reme,..- 
bering  that  the  directions  given  to  the  owner  regarding  the  cleans...^ 
of  the  operation  wounds  are  often  entirely  neglected. 

Peritonitis.  Inflammation  of  the  i)eritoneum  may  follow  ca.^- 
trati..n  either  in  consequence  of  the  wound  being  infected,  or  of 
discharge  being  retained.  In  either  case  infectioii  is  carried  upwards 
by  the  spermatic  cord  from  the  neighbourhood  of  the  scrotum 
towards  and  eventually  into  the  peritoneal  cavity.  High  fev.'r, 
restlessness,  abdominal  pain,  and  loss  of  appetite  are  the  .....st 
important  symptoms.  Treatment  c.msists  in  thor..ughly  clea..s...s! 
the  wound  and  providing  for  escape  ..f  discharge.  Sh.mid  periton.t.s 
follow    infection    of    the    w..und,    the    prognosis    becomes   extr.-.....h 

'  Prolapse  of  the  cord  consists  i,i  ,.rotrusion  of  the  spermatic  .oril 
beyond  the  wound  in  the  scrotum.  It  may  be  caused  by  dra>!LM..^' 
on  the  cord,  bv  applying  the  clams  Inn  low.  or  by  using  t«n  luavy 
clams  Prolapse  is  not  infrequent  in  weakly  animals,  especially  it 
the  adhesions  between  the  sj.ermatic  cord  and  outer  ski..  !"•  >'"t 
broken  down  when  the  clams  are  removed.  Should  the  spe..m.t.. 
cord  not  be  soon  returned  into  the  scrotal  wound  or  tunica  va;;i..ali> 
a  8p..r...at.c  li.Muia  may  result,  .uul  is  often  succ^'dcl  by  .1 -o.uc 
fiiniculitls  or  scirrhous  cnnl. 
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When  prolapse  accompanies  castration  with  ciamK,  the  clania 
should  be  removed,  and  attempts  made  to  release  the  prolapsed 
cord  and  thrust  it  back  again  into  me  scrotum.  A  strong  stream 
of  cold  water  directed  on  the  parts  often  resnits  in  the  cord  being 
retracted.  Failing  retraction,  a  clam  or  ligature  should  be  appli'-! 
above  the  prolapsed  part. 

Abscess  formation  in  or  about  the  scrotum  results  from  infection 
produced  by  retained  discharge.  Infet^tion  leads  to  sujjpurativo 
inflammation  of  the  connective  tissue  and  finally  to  abscess  fornui- 
fion.  In  this  case  the  swelling  is  more  marked  at  the  spot  whore 
the  abscess  will  finally  break,  and  is  often  hemispherical  in  shape. 
Immediately  such  symptoms  are  noted,  the  wound  must  be  examined! 
and  the  abscess  cavity  freely  exposed  or  a  counter-opening  made. 
Occasionally  it  is  advantageous  to  insert  a  drainage-tube. 


(fi)    CRYPTORCHIDISM    .\ND    THE    C.\STR.ATION    OF 
CRYPTORCHIDS. 

Ill  the  horse  and  dog,  less  frequently  in  other  species,  the  testicles 
arc  sonu'limes  either  absent  or  in  a  state  of  nidimcntarj-  develop- 
ment.    Leiscring   found   the  testicles   of   a    stallion,   which   had   in- 
effectually covered  forty  mares,  .tlmost  normal   in  size,   but  flabby 
in  texture,  wanting  the  tense  normal  character.     Their  arteries  were 
ilisfeiided,    their   connective   tissue    thickened,    the    semen    watery, 
transparent,  and  containing  many  round-ceils,  but  <inly  a  few  sper- 
matozoa.    Testicles    which    have    been    retained    in    the    abdominal 
•  avity    often    show    similar    appearances.     This    condition    (retentio 
testis)  is  not  infrequent  in  stallions  of  the  coarse,  heavy  variety,  but 
is  also  .seen  in  other  animals.     I^isering  and  Gurlt  found  the  testicles 
of  a  (log  still  in  the  abdominal  cavity  ;    Preusser  has  seen  the  same 
thinp  in  pigs,  and  Kaiser  in  bulls.     Imminger  considers  the  cryptorchid 
pondition  is  as  common  in  bulls  as  in  horses,  and  he  has  been  able  to 
wtal.lish  the  hereditary  character  of  the  condition  in  certain  cases.  This 
alm.irnmlity   is   termed   retentio  nbdominalis   when   the   testicle  li«'s 
near  the  upper  wall  of  the  abdomen,  retentio  iliaca  when  it  is  near 
the  inner  abdominal  ring,  and  retentio  inpuinalis  when  it  is  within 
the  inguinal  canal.     The  apparent  absence  of  one  or  both  testicles 
thus  produced  is  termed  monorchismus  or  cryptorchismus.     During 
the  tirst  few  months  of  life  in  the  foal  the  testicles  certainly  lie  in  the 
insuind     canal,    but    towards     the     end    uf    the    lir«l    'year    they 
deseei,,!  into  the  scrotum. 
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(}nrlt  saw  li  liormi  in  which  the  tt'Mtitlt'H  iK-<-U|ii«'«l  »  vi-ry  rm. 
|)<»iti<iii.  viz.  in  foiitact  with,  aiul  adherent  to,  the  <UttphrH>!iii. 
SometimeH  they  lie  uutHidc  the  HlMloniinnl  eavity.  hut  not  in  the 
serotiim  (ectopia  of  the  testicle)  ;  thus  the  t«>Hticles  Imve  been  foumi 
below  the  diaphragm,  or  hi  the  crural  canal  :  the  Hrst  condition  is 
tvrnied  ectopia  ahdoniinalis,  tiu>  latter  ectopia  cruralis.  In  (li.j.'s 
.Midler  haH  found  one  or  both  testicles  lying  beneath  the  skin  next 
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Kli..    •-'•■»■      S.iliiiii    lliiniii'li    till-    Willis    III     Ihf     Irfl     iiiiiilinal   niiia 

xitl'iM  i>  tlii.Miiili  a  liiir  ilrawti  finiii    tin-  ii?itrr  i>f  llii-  Inwir   aliilniniiiil 
riiii;   to   llir  .iiiliri'  ixiriiial  aii«li-  nf  llu'  ilium. 

-i.  Skill.  <'.T.  ('"iiiiiTlivr  tissue  ami  fascia  hciii'uth  tlir  iliirdis.  r.n. 
Iimiia  ilartos.  .\.ii..\.K.  .\|i.)iiiuriisis  of  the  oliliiiuus  ali<lomiiiis  i\ 
liiniis  musili-.  \.l..  .\iil(iior  lip  of  thr  lnwiT  abdominal  riii^'.  r.i. 
Po..<t.iior  liji  of  111.-  lo«i-r  aliiloiiiiiial  linn.  I.r.  Inguinal  canal  and  il- 
containi'd  (onni-ctivi-  tissue,  o.a.i.  Olilinuiis  ahdoniiiiis  interims  imisi-lc 
.\.T..v.  .\|n)neurosix  of  the  transverse  alidoiiiinal  mu.-<i-li-.      r.  IVriloni-iiiii. 

IM..    l'ou|iarts  liL'aiiii-nt.      K.r.    Fascia  of    the  tliinli.  ■     '' '    '' 

K.I.  K.\ti-nial  allele  of  the  ilium. 


.\.    Cniial    aiili 


the  glans  penis  :    in  a  bull,  one  testicle  was  met  with  in  the  siilmitis 
of  the  tlank. 

Supennnnerary  testicles  are  said  to  have  'x-en  se«'n  in  horses  ami 
nmles.  Cox  fomid  three  testicles  in  a  certain  horse,  and  ()li\i  r  as 
many  as  four  in  a  mule.  The  accuracy  of  the.se  observations  may. 
however,  be  (picstioned,  as  a  thorough  description  of  the  super- 
numerary organs  is  wanting,  and  one  cannot  help  Uiinkiii^r  that 
these  were  cases  of  mistaken  diagnosis. 
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The  Mignifioanc..  „f  ,,11  thm-  t(.nditi„n«  in  w.|f-,.vi(U.nt  Both 
anorchidiHrn  .ukI  ilvU'iihv  .Uwel„,„„en(  „f  l.„th  U'Htidi'H  nwki^  tiw 
Hiunml  u»ek.HH  f„r  «fu.l  ^rnqn^.  T\w  mr.u-  in  usually  «|m.,  truf  ,.f 
.ryptoTLhwrnii-,  f„r  tentidt-s  when  letahu-d  in  thi-  Hbiloniinal  cavity 


I    A  K. 


'T  IB.  ivv       p'a 

I'...    24...  -Tran«v.-i«.«.rti..n  in  a  prrpemlicular  plan.,   thr.uml,   tl„.  n„« 
-r  ah,J„m.nal  r,.«u.n.  toRotluT  with  apart  of  tj„.  .upralumlm     i     , 
ami  prt-pubic  regions  (normal).  '   """""•"•'"■'< 

i-.T    IVritoneum.     p.a.    Bran.l.   of   prcpuhi,-  arfrv.     ,■  v    Branch  of 
|.r..puhu.   V..U.      .  .A.K.    l-pp,.r  Al..lo„.inal    ring,     s.i     S pi-  „,atir  r  „ 
....    \a«   ,l..f..r.-n«      p.,„    I-onpaHs   ligan,..nt.    turn.Ml    ,uj Z  I     nt 

•p  ...rfa,.r   v.s,  , ...      ... ,.   ,,„.^  „,d,>..tor  of  th..  .hi,-h.      ..    .K    I  ,  'n,  , 

ilm<-   fasna.     ,.    Ihacnn.     p.m.    I'soan  magnus.     t.p.,-      T.n.Inn  h 

psoas  parvus.     ,■    IVIvi.s.     r.   R..otun..      m..  Bla.l.i^       -.  B      Xr     lil^^ 

I..t..rna    ..hh-i,..,    ab,l..„,lnal    muscl...      ,■.    (■r,.„,ast,.r.       ,■  t     Lav.  r    of 
'..."nect.v,.    t.s«u..    whi..h    surroun.ls    .1,..    „pp,.,    ,,„,.,„,    Jf     Cnlrt'l 

:;r:"|::Lt  ••:::i7.';3:::^:r ' "'-'  '•■""•■•• ' ■ '■='•" 

are^"'"erally   atrophic,    lax,    and   either   cntait,    degenerated   sper- 

ato.„a  or  none  at,  all  ;    on  the  other  han.J,  retained  te.stioles  some- 

t  m..s  yu'ld  abunthuue  of  spermatozoa.     Tlie  questi,.n  of  the  fertiiitv 

'■  •  V  i-furchuis  wa.  iirst  .aise.l  hy  Gurit  when  studying  the  function 

tin-  spermatozoa  ;    h.s  experiments  seem  to  deny  fertilising  power 
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uiwler  such  circumHtuncw,  for  he  wan  unable  to  diwover  Hi)ernmto/...ii 
in  the  retaine<l  te»ticle.  Since  then  the  Miinie  question  has  iM-tn 
variouwly  answeml.  Peters  conHiders  Huch  animais  not  fertile, 
though  quite  capable  of  coitus.  Wesche,  on  the  otht  r  hand,  Htalcs 
having  seen  fertile  cryptorchids  ;  he  refers,  however,  to  a  case  of 
cryptorchisnnis  inguinalis.  A  Hmil  answer  can  scarcely  he  given. 
The  aninml's  fertility  dearly  depends  on  the  developni»»nt  of  tin 
ti'sticles.  The  great  majority  of  retainc<l  ♦csliclcs  c«  rtainly  api>eai 
degencnited,  and  contain  no  sperniat^iKoa.  I'augoue  speaks  of  ii 
stallion  in  which  both  testicles  were  retaineil,  and  wliose  progeny 
innnbertHl  amongst  thcni  five  cr>-])torchids  or  nionorchitls,  tlui> 
apiiarently  proving  the  condition  to  be  hereditary. 

The  retained  testicle  is  often  the  seat  of  cysts  an«l  not  infre(|ueii1l\ 
malignant  new  growths  like  sarcoma,  carcinoma,  etc.  Ijj'iscrinjr, 
in  tlie  case  of  a  «log,  found  the  retained  testicle  attacked  with  cancer ; 
the  same  condition  has  been  seen  in  horses.  In  man,  such  tesficii^. 
;;till  more  frequently  f)ecome  diseaseil,  so  that  early  removal  i> 
generally  necessary. 

The  same  necessity  does  not  exist  in  the  horse,  though  removal 
often  Jiecomes  desirable  on  account  of  sexual  excitement  (particulailv 
in  spring)  greatly  interfering  with  the  animal's  usefulness.  Man.v 
eryptorchids  are  Un>  vicious  for  use.  The  tlesh  of  cryptorchiil  swim 
has  usually  a  repulsive  taste,  which,  according  to  Koch,  is  lelaiiied 
even  by  the  salted  meat,  and  is  more  intense  the  more  compltIcK 
the  testicles  have  developed. 

Diagnosis  is  sometimes  very  easy,  but,  on  the  other  liaml.  i- 
s<mwtimes  very  difHcult  :  the  exhibition  of  sexual  appetite  aioin 
is  not  a  reliatdc  symptom,  for  "rig"'  horsi-s  sometimes  liehavc  liki 
geUlings  and  geldings  like  stallions.  Nor  is  the  castration  s.ai  to 
be  relied  on.  The  opj-rator  ntay  hav<-  removed  both  testicles  tliruuiili 
one  incision,  or,  as  more  fie(iuently  happens,  he  may  have  o|itii(il 
one  side  of  tlie  scrotum  without  finding  the  testicle. 

Oadiot  states  that  where  the  testicle  has  really  been  rciii^viil 
the  scar  always  shows  a  funnel-sha|.ed  depression  surrounded  uitli 
wrinkles.  Ry  i)as,siiig  the  finger  from  before  l»ackwards  alonL'  tlic 
shettb.  a  cord,  varying  in  size  between  a  goose-quill  and  the  lMtl>' 
finger,  can  almost  always  be  felt,  this  represents  the  stump  oi  tin 
spermatic  cord,  and  can  be  traced  as  far  as  the  inguinal  ••lug.  <'ii 
the  side  of  the  retained  testicle  this  cord  is  absent,  and  inst»-a«l.  out' 
feels  a  triangular  groove.  ()ccasif)nally  the  gubernaculum  tcsii>  is 
iinusually  large,  and  may  l)e  mistaken  for  the  stump  of  the  "^l 
l)Ut  in  such  cawi's  the  cicatrix  is  absent. 
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T«)  dwtiiiRuwh  lietwwn  inKuiiml  and  ahdomiintl  crjiitorchkliHni 
C«diot  proposen  the  follcwiiiK  iiieth.Mi  of  examination  :~-Thc  pointH 
•if  the  fingern  are  hrotight  together,  forming  a  cone,  and  are  punheil 
towards  the  inguinal  ring  :  the  teHticle  when  in  the  .anal  is  reeog- 
iiiw-d  aH  a  roimch'd,  thiek,  movable  object.  By  examining  the  inner 
slMlominal  ring  of  either  Hide  per  rectum  there'  will  be  found  on  the 
Hide  of  the  ret«ine<l  tenticle  a  thin  cord  paHsing  into  the  ring,  which 
c.nl  cannot  be  caused  to  mov,-  by  dniwinu   llu-  Hhe.ith  downwiirds. 


r.  T. 


Kli:.  •i4ti.      A  caw  of  ali<lip|iiiim|  (rv|>torchi(lisii!. 

'■»lil  Ic.        I-.     Kt.lll     Clf    |lflil<lll(lllll    «lllf.M|||,iiMjr    till'    s|Mlril  nil      mill. 

\.  \'ns  ilifcivii^.      H.  Hi'ctiiiii. 


Minul.l  the    animal    have    Ihhmi    castrated,    however,    the    cord    will 
iltx.riid  as  .soon  as  the  assistant  moves  the  sheath. 

When  the  testicle  lies  in  the  abdonu-n  the  ijiguinal  canal  is 
ii«<'ss„rily  empty  (unless  it  contain  a  loop  „f  the  spermatic  cord 
"r  :>  iiiirfion  of  the  epididymis),  and  the  space  usually  lined  by  the 
'"'M.ii  vaginalis  refiexa  is  ab.sent.  To  Hnd  the  testicle  under 
tlu'sc  circumstances  Mciller  recommends  passing  the  hand  into  the 
rfiluiM,  and,  after  first  discoveruig  the  anterior  edge  of  the  os  pu!)is. 
'•xanii.iinjj  the  floor  of  the  abdomen  with  the  tnifstretched  Hngers 
■»  'r.Hi  ,,f.  a!ul  for  four  to  six  inches  on  either  side  of.  f.ie  linea  alba. 
As  a  mic,   the  testicle  is   s^ion  found  ;    in  other  ca.ses  the  rectum 
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HMjuiroH  to  Ik<  tlioniiiglily  I'liipliHl  anil  tlic  m-an  h  rrncv.  ."I      Sli-.u 
X\w  o|)erati)r  Ih'  in  ilnubt  itx  to  tlir  miturr  of  tin-  ixitly  IohimI  lit-  in.i. 
conipretw  it,  when,  in  tlw  «v«'iit  of  iiw  Iwintf  tin    tcHtii  It     uic  Imi-. 
UMually   Htni^glen.     l)^iv«*   ptutw-M    tin-    Imnd    (luwiiwanlh    nlonn    t|i. 
HidcH  of  the  ulHlonien   to  the  niidiilc   line.     Fnilmrt    •■n<lt>avoin>  i" 
draw  the  t«'Htie!e  l>Hckwardn  towardw  the  (leivic  cHvit^.  in  urdiM  ti 
hrinjt    it    into    a    liett^T    position   for    crii'niiimtion.     Kiifai    jwllii. 
HonietimpH  nuHli-ud  the  operator,  lint  may  In-  .'istinj:ni^'  .(I  from  iIk 
texticle  by  the  fact  that  they  an-  iiHually  linn  and  nauided,  and  iiiv 
he   broken   dovn   withont   eiinMin^   pain,    wliilnl    tin-   testicle   is   Hit 
tiiibby,    Hharply    niarginated,    very    easily    displait-d.    always    rclMin- 
itx  nhape.  an«l  in  sensitive  ti'  pressure.     Sand  compares  the  fc«l  ,,i 
tlie  testicle  to  that  of  a  Hniall  bajj  tilled  with  mercury.     The  mImim 
examination    is   oidy   for  the   pnrpose   of   det«>rinining    whether   ili< 
testieh"  is  or  is  not  retaine<l,  and  is  of  no  value  foi  operative  pnrpi'^iv 
inasmuch  as  the  position  of  the  gland  is  oft«'n  entirely  alt«'reil  \v  lirn 
the  animal   is  cast.     Furthermore,   it    sliotdd   not    he  deferred   iinlil 
immediately    before   o'lerating,    as    the   soiling    of    the    hand>   iiml 
arms     immensely    incn'ases    the    ilitticulty    of    properly    disinfect ini: 
them. 

The  anatomical  relations  of  the  part**  an-  very  clearly  shown  in 
the  accompanying  figures,  reilrawn  from  Cadiot's  work. 

Frilhner  divides  the  mcthotls  of  operation  into  two,  th«'  inu'iiiiiil 
and  ventral.  In  the  inguinal  operation  the  incision  is  inaiii' 
a  little  behind  the  outer  abdominal  ring,  and  exten(h-d  by  Miirit 
dissection  towards  tiic  inner  abdominal  ring,  in  the  neighlioiir 
hood  of  which  the  abdominal  cavity  is  opened.  In  the  ventral 
operation  laparotomy  is  performed  either  in  the  region  of  tln' 
flank  or  through  tin-  lower  wall  of  the  abdomen. 

Cadiot  recommends  only  <iistrating  such  rig  horses  as  are  dangiruii< 
or  ditticidt  to  handle,  and  in  other  ca.ses  abstaining  from  ojicrntioii 
He  considers  the  beginning  of  the  fojuth  year  the  best  perind,  a> 
the  tiescent  or  partial  descent  of  the  testicle  often  occupies  a  loiii; 
time,  and  when  the  testicle  is  only  paitially  developeil  the  iiiL'iiiiial 
operation  proves  ditticnit  and  sonu'times  dangerous.  The  o|itratinii 
demand.s  care  and  practice,  but  with  antiseptic  precaution.-;  Iiw 
nuich  of  its  danger,  and  is  often  of  great  service. 

'I'he  operation  is  easiest  in  horses  which  have  been  kept  l"«  I"! 
some  weeks  and  are  in  thin  condition,  because  in  them  there  is  li  -.s  fat 
in  the  inguinal  region.  Some  days  before  op<'ration  a  dose  of  |'liy>ii' 
irt  given  to  empty  the  bowel,  .'ind  from  th:it  time  the  !!im!i!  !i-.i-ivf> 
only  a  limited  amount  of  concentrated  focd  like  oats,  with    ;  littlf 
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liiiy.  (lilt  ho  -Maw.  (til  thr  iiku'iiiik  of  <i|MTutinii  Uw  ImiwcI  Ih 
eiii|itic4l  ».y  a  -iiIh  utHiiciiiiH  iiijeitioii  )f  im-iolin.  CKKtors  urts  eoiitra- 
iii(li<-Ht«Mt. 

ThuK  |>rt<jwml.  Mm-  li.rtH.-  i-.  ,  unt  on  ih*-  sidi-  oppoHitf  tlii"  m«-i»I  of 
(i|htmUoii  :    tin-  liiiiil  (|ii»rt»TH  an-  Imlf  rolUtl  ovt-r,  titiil  lie  Moiiu-wlmt 


V  o  \  \: 


A.O  \  K 


\  II  A. 


r        A 1.  I   ^  It 

Kf.^.  -.'47.     Iiivuinal    laiial.  vicwnl    In.ni    ttir  tliiiik.     Ttii-  ixl.iiml  li|i  .,f 
lift     iiiL'tiiiiiil     -        '        '  


II 


•■••—"•    niiu    luiJi    In-iii    rcMioviil.     'I'hi-    u|ii>iiciiiii.sjs    i.f    tlir 

"Mtihal  <ili|jc|ii('  alMliiiniiial  iiiilxlc  lias  lain  rut  tliriaiuli  a  lilllc  In 
In.iil  of  III,-  sjM)|  mImi.'  it  (lividis,  Tlir  imiir  olili.|iir  ahildininal  mils,  I. 
lias  tMtn  scparatrd  finin  l'.iii|.aits  lit'-in'iil  t<i  a  p.iint  iii  ai  Hit- iiiiici 
niiniiiissurr  iif  tfic  iiiLMijnal  i-aiial. 


I'.   I'liipart's  lif-aiMciit       (i  \.i.    ( )l)|ii,uiis    alMlmn 
nil.  Iiiiirr  (Liniiiissiirf  i.f  tlir  iiu-iiiiial  laiial.      i.o.a.k.  .\iHiii<iir(i.si(.of 
ilii'    ohliiiiiiis    alidoMiiiiis    .xtcmus    luiisclc  .lividnl  and   rcllci  tcl.     i.e. 
H'  of  thr  liiMtr  alHliiiiiiiial  liiiir.      d.r.  Oiiln-  idiniiiissiin'. 
.ntdiiii  li|>.      p. I,.  I'dstcrior  Ijii.      i  .A.n.   Tlir  dcitl.-d  IIik- 
Kisitj,,],    ,,f    Id,,  ,||,|„.r   alidnmiiial    riiiu.     n.    'V\\r  dultcil 
he   |n)sj|j,iii    ill   wliicli   tlir  ii|i(MiiiL'  is  inadr  in  ii|)(iatiiiu 
II.  Hind  linili.  addintid. 


Iiinir  I'liiiiTiiis.' 
diiiilnl.       \.i. 


sin. 


liiKli'i  than  the  foiv.  The  upper  liiiul  foot  is  then  drawn  forward 
iind  ti.xtMl  ill  position  of  ahduetion  and  flexion,  as  in  ordinary 
(astiation.  Fty  previously  cleansing  tlie  hoofs  and  lower  part  of 
tilt'  linilis  and  .surrounding  them  with  moist  cloths,  and  by  moistening 
t.!f  Is:,!,-  aji  the  upper  jiart  <,f  ili,.  (high  (he  seal  of  opeialioii  i« 
l"-"t..  t,Mi  against  dust  or  infection   from   these  parts. 
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Some  operators  prefer  to  secure  the  horse  in  the  dorsal  or  semi- 
dorsal  position,  with  the  hocks  well  flexed  and  the  thighs  held  widely 
separated  by  means  of  a  rope  passed  round  the  croup  from  one  hind 
limb  to  the  other.  This  position  greatly  facilitates  operation, 
especially  in  cases  of  abdominal  retention  of  the  testicles. 

Three  dishes,  each  containing  2  or  3  per  cent,  carbolic  Holution 
should  be  provided.  After  boiling,  the  instruments  (convex  bistnun . 
artery  forceps,  and  ecraseur),  are  placed  in  one  and  the  ligatures  and 
needles  in  the  second  ;  the  third  is  used  by  the  operator  for  moistening 
his  hands  before  exploring  the  inguinal  canal ;  in  a  fourth  disli. 
pledgets  of  aseptic  cotton  wool  are  placed  in  readiness.  The  animal 
having  been  cast  and  partly  chloroformed,  the  seat  of  ojieration  is 
senibbed  with  soap  and  water,  washed  with  ether,  and  disinfeited 
with  icxline,  carbolic,  or  sublimate  solution.  The  inguinal  region. 
penis,  sheath,  lower  surface  of  abdomen,  and  inner  surface  of  the 
thighs  must  all  be  included.  The  disinfected  sheath  is  plugged  witli 
a  t«mi)t)n  of  cotton  wool.  As  soon  as  anaesthesia  is  well  advanced, 
the  assistants  holding  the  dishes  place  themselves  near  the  operator, 
who  has  carefully  disinfected  his  hands  and  arms  and  rolled  his 
sleeves  above  the  elbows.  The  operation  is  divided  into  the  following; 
stages  : — ■ 

(a)  An  incision  about  three  or  four  inches  1(  .rallel  with  Ihi' 
rai»he.  is  made  through  the  skin  and  dartos,  near  tho  outer  inguinal 
ring  or  a  little  forward  of  the  position  of  the  usual  castration  wound. 
Care  must  be  taken  to  avoid  wounding  the  large  veins  that  irons 
this  region  ;  any  bleeding  vessels  should  at  once  l)e  ligatured  or 
twisted,  an<l  bhxKl  rem<>ve<l  with  pledgets  of  cotton  wool. 

(b)  The  connective  tissue  lying  between  the  wound  iinti  llif 
entrance  to  the  inguinal  canal  is  torn  through  with  o!ie  or  tw" 
tingers  of  both  hands  placed  back  to  back.  This  pnn-ess  of  dilaiera- 
tiiin  is  continued  down  to  the  external  inguinal  ring,  the  postcrinr 
<  i.ninussure  of  which  lies  in  the  angle  between  the  prepubinn  t«ii(loii 
and  the  anterior  border  of  the  pubis. 

((■)  The  index  and  middle  fingers  of  one  hand  are  then  passed 
into  the  canal  to  ascertain  if  the  testicle,  epididymis,  or  any  part  of 
the  testi(  ular  cord  is  within  reach  of  the  hand.  Should  the  testicle 
he  met  with  at  this  stace  (retentio  inguinalis),  the  operation  becomes 
very  siini)le,  being,  in  fact  just  like  ordinary  castration.  Sometimes. 
h()wever,  only  a  more  or  less  short  and  restricted  vaginal  sheath. 
enclosing  a  loop  of  the  spermatic  cord  or  a  portion  of  the  epididymis. 
can  be  felt  in  the  inguinal  canal.  Incision  of  the  sheath  with  traction 
on  the  cord  or  epididymis  may  enable   the  teblicle  to  hb  withiirawn 
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though  frequently  the  sheath  is  too  narrow  to  permit  the  passage 
of  the  t«8tifl,  which  remains  fixed  at  the  inner  inguinal  ring  or  within 
the  abdomen.  As  it  is  difficult,  and  even  dangerous  because  of 
possible  rupture,  to  effect  sufficient  dilatation  of  the  vaginal  sheath, 
the  operator  should  either  disregard  its  presence  or  hold  it  tense 
with  one  hand  while  the  other  passes  to  the  point  where  the  peritoneal 
cavity  may  be  entered  and  the  t«'Hticle  brought  thn.ugh  the  wound 
int<i  the  inguinal  canal. 

(D)  To  reach  the  twticle  within  the  alKloinen,  the  hjind,  with 
fingers  and  thumlm  extendetl  and  held  together  in  cone  shape,  is 
intHKluced  through  the  external  inguinal  ring  and  by  seniirotary  and 
thrusting  movements  is  gradually  passed  upwards  in  the  (lirection  of 
the  haunch,  occasionally  pausing  and  applying  the  pabnar  surface  of 
the  fingers  to  the  anten>-internal  wall,  which  becomes  appreciably 
thinner  as  the  hand  ascends  the  canal,  until  only  the  peritoneum  is 
found  separating  the  hand  from  the  intestines.  At  this  point  Mie 
alxhiniinal  cavity  should  be  entered. 

(K)  A  finger  is  pushed  through  the  peritoneum  and  the  ..pening 
m  enlargetl  by  carefully  intr.ducing  a  second  finger.  Perforation  is 
easily  ii  ^e.  and  if  the  horse  struggle  at  the  moment  of  puncture 
the  wou  >  may  be  toni  to  an  alarming  extent.  Frequently  the 
first  object  encountend  by  the  fingers  on  entering  the  peritoneal 
lavity  is  the  testicle,  which  appears  to  flmt  towanis  the  opening. 
Ill  other  cases  the  fingers,  after  searching  in  everj  direction,  fail  to 
timi  the  testicle  or  cord,  and  the  hand,  and  if  necessary-  part  of  the 
fcirearm.  must  be  passtnl  into  the  abdomen  and  the  search  continued. 
P8li)ation  should  be  carefully  practised  while  searching,  as  the  testicle 
may  Ik-  quite  near  the  hand,  but  owing  to  cystic  or  other  abnormality 
the  Kliuul  may  not  at  once  be  recoj^;use<l.  One  operator  recommends 
I'asMinj!  the  hand  towards  the  bladder,  finding  the  vas  deferens,  ami 
tracing  it  back  towards  the  testicle.  A  hand  in  the  rectum  movinjf 
the  intestines  away  from  the  inguinal  region,  is  often  of  great 
as.sistaii(e  to  the  ojjcrator  in  his  etforts  to  find  the  testicle  ;  and 
m  rases  attended  with  nuich  difficulty  the  etfcct  of  altering  the 
I'ositicn  of  the  horse-as  from  the  lateral  to  the  dorsal  position 
*li«>nl.l  be  triwl.  Having  found  the  testi.le.  it  is  drawn  through 
the  ixritoneal  opening  into  the  inguinal  canal  and  removed  by  the 
wra.s,.„r.  Before  tightening  the  chain,  the  operator  should  insure 
hiniHcIf  that  the  loop  does  not  include  any  portion  of  intestine,  which 
may  have  passe<l  into  the  canal  with  the  testicle.  If  prolaps*.  has 
ikcuikmI,    reduction    nmst    be   etTecte<l    before   the   testicular  cord    is 
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In  cases  of  double-sided  aMominal  cryptorchidism  the  operation 
may  Ire  performetlon  eacli  side  in  succession,  or,  if  the  length  of  the 
sjiermatic  cords  permit,  both  testicles  may  be  removed  through  one 
wound.  Usually  the  scrotal  wound  is  not  sutured  ;  but  in  certain 
cases,  as  when  recurrence  of  prolapse  of  intestine  is  feare<l,  the 
wound  may  be  closed  with  tive  to  eight  silk  sutures,  powdered  with 
i(Kloform-tannin  (1-3).  and  covered  with  a  layer  of  aseptic  cottt.Ti- 
wool.  held  in  place  by  a  suspensory  bandage. 


O.lMi.A  K 


I.C.I.AK.        C.T. 

Kill.  24H.  Tlir  >Ti'|Hibic  ami  inguinal  n-«i(>ns  sim  n  fn)in  Im'Iow.  (Ou 
<-itlii-r  si<lf  .>f  ilio  iniildli'  liiw  i^  vi.Hil.l.-  tli<-  lowci  alxloiniiial  riii«  ami 
the  rnlriiTioc  to  the  injniiiiitl  canal.) 

1.I-.I..A.K.  Inner  <Mimini»Hurt>  of  the  lowi-r  alxioniinnl  ring.  ().r.i„A.ii. 
Outer  eomniis»<ire  of  the  hiwer  alxloininai  ring.  1. 1..  Inner  lip.  I'.i- 
(Inter  lip.  o.A.l.  Olilittuuw  alxloMiinis  internns  nuisele.  T.  Testirli 
covered  with  th<'  Hinica  vaninalis  propria.  It  has  (leseencied  a»  far  as  the 
l.iweralxloniinal  rini;  (iimuinal  cryptorehiilisni).  "■  H'ihrous  banil  ri-pr.' 
sentiiiu  the  ;«iilH'rnaciiluiii  testis.  1..  The  (lotted  line  shows  the  position 
and  direction  of  the  opening  niadc>  in  the  ohli(|UUs  alHloniinis  interi'n- 
nnisde  when  operatiiiL'  hv  Hanu  and  MoMerV  method,  c.t.  Conininn 
teiKh.n  of  the  alidominal  ninseles.  !•.  Section  through  penis,  s.  Skiii 
M.  Median  line. 


This  completes  the  operation,  and  the  lioise  can  be  allown 
ri.se.  In  most  cases  the  after-treatment  is  similar  to  that  of  onlii 
castnition.  The  animal  may  be  placed  in  a  clean  1 1 h. .•<<■- bo .\ 
led  sparingly  on  laxative  diet,  and  after  an  interval  of  -2i  h< 
exercised  at  a  walk  for  twenty  minutes  twice  a  day  until  convaU-. 
It  is  seldom  necessary  to  tie  the  horse  up.  but  when  the  open 
tijis  b.eeii  II  protructed  one.  the  |irttien1  mav  be  tied  tip  for  font  ■ 
atid  kept  on  half  tat  ions,  after  wliicli  it   may  be  allowed  to  lie  <l 


to 
I  a  IV 
ami 
■iif' 
cut. 
lioii 
la\> 
.«ii 


M: 


H: 


CRYPTORrHin    OASTRATION. 


223 


?m  wearing  tho   <ln>Nsings,    which    are    removed   six    to   eight    days 
later. 

To  diminish  the  (huiper  of  prolapse  of  the  houel  the  stall  should 
he  higher  at  the  l.at  k  than  at  the  front,  so  as  to  elevate  the  animal's 
hind  (|uarters.     Th.-  tail  should  he  plaited  and  fastened  to  one  side 


1.  Alt 


I" 


.4.»  Traii.sv.rM.  «.,.„„„  „f  ,|„.  ,„«,,.ri;,r  al„|,„ninal  ri'^ion  ii>  a 
|-  li.al  plan.-.  |  |„s  timi,,.  shows  t|„.  ins,.r»i.,n  un.l  arraiiK.^in.-iit  ..f  tlw 
l.li.)mis  ah,  onu.us  „„,.rnus  ami  tl„.  ,.r,.„,as.,.,.  Tlir  prri.,.,,..,.,,,  an.l 
Miisvcrw  alMliiiinnal  iimim  Ir  liav.>  Im-,ti  n'mnviil 

O.A.I.   OMi.|,n,s  al..l,„„iMis  int.,.,.....     ,..m.   IWrrinr  niarKin  of  mime. 
,   ^''f"'!'    I"""; '    "»•     «  "■'•Miasl.r     ,„,is,.|,.   (,livi.lr,l).       k.A.    R.tI.is 

' '"";";  "'r'';-  .■•»•«•  t'"'  'i"<tr.i  li,,,.  s),„ws  ti,..  position  of  u... 

«.r  al«o,,„„al    m.^.      ,  ..,.K.    TI,.-  .lot...l   li,,..   i,„|i,.;,t,.s   tl,.-   „pp..,- 

'"-,ml  „„u.      ,  .    n,..  ,|o„..,|  li,,..  shows  tl,..   p.,i,„  a,  whi.l,  11,.-  Im,..l 

.'7.""'   '";■" """    '"    "i'"P'iili--r.  foral«lo„,i„al  .rvplor.hi.lis,,,. 


al„| 


A-  M  nih'.  little  or  no  pus  is  form.-d.  hut  should  it  appear,  tlie 
»o.ni.l  nnist  l„.  washed  out  .laily  with  arholi...  or  suhlimate  solution. 
Ir..vi.l,,l  (rver  or  loss  of  appetite  is  not  marked,  little  after-tn-atment 
1^  11,.,.  vsarv.  and  the  animal  may  return  to  work  in  aliout  fourteen 


liIVs, 


A  I  op  „|   intestine  may  <h-s,.en<l  after  operation,     in  su.h  .•as,- 


iy 
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attempts  may  first  he  made  to  return  it  by  passing  the  hand  into 
the  rectum  antl  exertisinp  traction,  but  if  the  intestine  has  l)e.ii 
long  exposed  th<-  horw  should  be  east,  the  gut  welt  disinfected 
and  carefully  replace<l.  Bang  sutures  the  muscular  wall  of  the 
iilMlonien  or  the  peritoneum. 

Peritonitis,  when  following  this  operation,  is  u.-ually  rapidly  fatal, 
though  occasionally  it  takes  a  chronic  cours*-  of  several  wc<'ks  iM-foic 
d.-ath  supervenes!  Kxceptionally  a  fatal  result  nuiy  arise  fmni 
Iwenic  .hag.'  from  the  cord,  which  after  section  re<'edes  an<l  l.lcoU 
within  the  abdtmien. 

in    perforating   the    abdominal    wall    Miiller.    like    Bang,    prcf.rs 
making  the  puncture  through  the  internal  obliijue  abdtmiiiial  nuisdr 
ai  the  inner  wall  of  the  inguinal  canal,  somewhat  nearer  the  median 
line  than  the  internal  abdominal  ring.     This  produces  a  "  button- 
hole wound."'  which  (h«s  not  gape.  but.  on  the  contrary,  soon  coiihs 
together   again    unci    prevents   prol!V|)s«'   (.f   the    bowel.     A    vig<>rnii> 
thrust   with  the  index  and  middle  tingers  during  inspirati<.n  canir, 
tin.     through    the    abd.miinal    wall    into    the    perit<meal    cavity 
Dilfcrcnt  animals,  however,  present  great  ditTerences  in  this  rcspc.t  ; 
in  some  p.-rforation  is  easy,  in  others  it  re(juires  consi(U'rable  toivc 
Finding'    the    t«>«ticle    or    spermatic    conl    is    always    the    most 
difficult   part  of  the  operation  for  the  unpractised  ;    nevertheless  it 
can  g«-ncrally    be  effected   with  the   first   two   fingers,   and    willioat 
intr.Klucing  the  entire  hand.     The  testicle  may  easily  l>e  mistaken 
for  an  empty  loop  of  bowel,  but  is  distinguisheil  by  it«  sharper  outline 
and  greater  firnnii'ss.     The  enil  of  the  epididymis  is  recognised  as  a 
soft  mass,  containing  harder,  firmer  cords.     The  spermatic  <luct   .an 
he   fel,    as    a    hard    cord,    and    is   very    usefid   for  .liscovering   and 
drawing  forward  the  testicle,  for  its  size  and  hardness  render  it  caMK 
rccognis«-<l.     It   can.   moreover,   l.c   brought  forward  with   much  lis- 
difficulty   than    the   tc.sti.lc   its»-lf.    which,   when   grasped   and    pnll.d 
.n,  may  cause  struggling.     The  object  to  s.N'k.  then,  is  a  very  >inall 
body,  posst-ssing  a  hard,  .string-like  cord  (spernuitic  cord).      By  funtly 
pi 'ling  on   it  the  testicle   i-  <lrawii   through   the  opening,   thouuli  in 
c.xccptioiial  cases  the  Icsti.  !.•  may  !.<•  so  large  as  to  otfcr  (•onsi.l.  i.il«l' 
rcsi.stancc. 

Ocoisionally  the  testicle  cannot  he  fouii<l.  Kven  so  skilled  an 
operator  as  J)«'give  tailed  in  four  instances  ;  Sand  relates  two.  I'.iytr 
one  or  more.  Should  it  prove  impossible  to  withdraw  the  tr-tiilf 
Degive  advises  division  of  the  spernuitic  cord,  allowing  the  test  i.  If  tn 
fall  back  iiitr,  tlic  ahdr.ntcii.  Wh.-ii  the  cnhirgement  is  .-ystic  I '■■Wive 
brings  the  lesti<  Ic  near  the  inguinal  ring,  thrusts  a  fine  trocar  tlinii^li 


cnvPToRcirin  castration. 
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the  abdominal  wall.  drauH  .,ff  the  fluid,  a.ul  is  the.,  able  t..  pull  the 
-..ilap^ed   Klar,.l    ...t.,    th.-    ..u.al    a...l    ........v..    if.     Other   oporators 

rupture  the  cysts  w.tl.  the  li..g,..'  h.kI  thu...b 

In  one  caae  Moller  while  «earohi..g  for  the  testicle,  with  the  entire 
hand  .n  the  abd,.n.i.,al  cavity,  .liscovere.l  a  soft  b.Mly  the  size  of 
two  hst^.     Th.s  he  at  Krst  took  to  be  the  ..ri..ary  bladder,  which  o.. 


Fi...  .'.-,0.  Slu.wiMB  positi,,.,  .,f  i.uision  in  i.,i,„i„„I  ,.,,..r,-,ti..„  f.,r  .■rvpt..r(-l.i.lis,n. 
ftirtlHT  cxa.nination  prove<l  to  be  in  its  uoin.al  position,  whilst  the 
--•n  l.ody  lay  ..ear  the  inner  abdon.i.ial  ri.ig.  was  n.ovable.  a.ul 
<an„..|  at  one  end  a  Hrn.  object  which  resembled  a  testicle.  (\m- 
virur,!  that  he  had  to  tleal  with  a  degceratcd  testicle,  he  extended 
'"■  "(ciiing  i.i  the  ski.i  a.id  abdominal  wall  suttiMcntly  far  to  allo« 
lilt'  t.-licle  an<l  sjM-r.natic  cord  to  be  ligatured.  After  removing  the 
••'I'll'  !■  and  suturi..g  both  the  skin  and  abdominal  wall  with  strong 
^ilk( interrupted  sutures),  recovery  cK-curred  without  complication 

A  ,  l„ser  Px.^mi!mti.M.  showed  that  the  testicle  ha.l  ain.osi  entirely 
'  ""ipi  •  iircd.  and  a  cyst  .ontaini.ig  sixt»cn  on.ices  of  fluid,  a.td  having 
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A  cirrumfprenoe  of  fourteen  inches,  had  formed  in  the  8perniati( 
cord  At  the  lower  end  of  the  cord  lay  a  lipoma,  about  the  size  "f 
a  <luck'H  egg,  and  partly  iwsified.  He  was  inclined  to  regard  tiiis 
tumour  as  the  degenerated  testicle  until  his  attention  was  direcf.-.l 
by  D^ive.  who  had  seen  similar  cases  in  his  extensive  practice,  to 
hydnx-ele  of  the  spermatic  cord.  D^ive  scratches  the  hydrcM.lt' 
with  the  tinger-nail  until  it  discharges  into  the  alnlominal  cavity, 
when  the  testicle  can  easily  be  removed. 

Castration  of  cryptorchid  boars  is  similar  to  that  of  horses,  with 
the  one  exception  that  a  flank  incision  is  preferable.  Levens  descril-cs 
a  case  where  the  castrator  had  removed  the  boar's  kidney  instead 
of  the  testicle,  as  was  discovered  on  slaughtering  the  animal.  The 
other  kidney  hatl  undergone  compensatory  hypertrophy. 

The  ventral  operation  can  ite  performed  either  through  the  flank 
or  the  lower  wall  of  the  abtlomen.  Both  methods  have  been  recom- 
mended, but  neither  is  now  much  practised. 

The  horse  having  been  cast  and  placed  on  it«  back,  the  seat  of 

opcrati<m   is   thoroughly    cleansed   and   disinfected.     Giinther,   who 

adopted  the  low  operation,  made  a  longitudinal  incision  of  about 

four  to  five  inches,  commencing  opposite  the  free  extremity  of  the 

sheath  and  2  to  2i  inches  distant  from  it  and  passing  backwanls. 

This  incision  exposed  the  yellow  elastic  abdominal  tunic,  which  was 

next  incised  until  the  rectus  ab<lominis  muscle  came  in  view.    The 

rectus  abdomuiis  was  partly  cut  and  partly  torn  through  as  far  *< 

the  tendon  of  the  transversalis  alHlominis,  the  fibres  of  which  were 

divided ;    the    perit*)neum,  thus    exposed,  was    penetrated  with   a 

sharj)  thrust  with  the  forefinger.     By  insertmg  and  spreading  out 

the  other  fingers  the  opening  in  the  transverse  muscle  was  sufficiently 

enlarged  in  the  direction  of  the  muscular  fibres  to  permit  of  the  hand 

entering  easily.     The  paralysing  effect  on  the  arm,  due  to  muw  ular 

contraction,  which  proves  so  troublesome  in  certain  other  meth.Hls. 

was  thus  preventetl. 

Should  difficulty  be  experienced  in  fimling  the  testicle  rriiniher 
a»lvised  passing  the  han<l  towartls  the  bladder,  discovering  tlu'  vw 
deferens,  and  following  it  up  t<)  its  point  of  origin  in  the  tcMicie. 
Another  methml  consists  in  finding  the  spermatic  artery  at  its  point 
of  origin,  and  tracnig  it  as  far  as  the  testicle. 

(iiinther  strongly  recommemled  this  mode  of  operation,  but  iater 
authorities  by  no  means  support  him.  Frcihner  condemns  it  entirely. 
He  lost  two  out  of  four  horses  operatetl  cm  :  ime  died  in  conseciu.iioe 
of  the  stinnp  of  the  sjierniatic  cord  protruding  between  the  v.  le!y 
spa(cd  suture  in  the  yellow  elastic  abdominal  tunic  and  1«H(  niiig 
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.nfwt«d.  thu8  setting  up  fatal  |.erit<)i.itiH.  I„  the  Hotoiul  oa«e  the 
elHHt.0  tunic  an<l  the  nkin  wen-  very  .-Hrefullv  Hutunnl,  n.,twith- 
Htniuhng  which  a  prolapne  c.f  b..wei  .Kcurre.l  „m  the  f„urth  clay  The 
l...«el  wa«  thoroughly  .lisinfectecl  and  returned,  hut  septic  peVitonitiH 
.H^cumHl  and  proved  fatal.  In  the  next  two  cases  Frcihner  «uture<l 
each  layer  of  tissue  separately,  firstly  the  peritoneum,  then  the  rectus 
«l..l..mmm,  then  the  yellow  elastic  tunic,  and  finally  the  skin  Both 
oases  d,d  well.  Fnihner.  h.mever.  drew  attenti.'.n  t.,  the  incn- 
venience  an.i  difficulty  of  the  pro<.edure.  Bayer  twice  successfully 
ofM'rated  by  this  method.  • 

(7.)  CA8TR.ATI0N   OF  FEMALE  ANIMALS  (OOPHORECTOMY) 

The  castration  «.f  female  animals,  consisting  in  removal  of  the 
ovanes,  ,«  e88  frequently  performed  than  the  corresponding  operation 
m  the  male.  It  is  said  t.,  have  certain  valuable  economic  results 
thus  young  pigs  and  heifers  are  thought  to  fatten  n.ore  satisfactorily 
afterwards  and  milch  cows  to  remain  longer  in  milk;  bitches  are 
ca.strated  to  prevent  their  bree<Iing,  an.l  to  avoid  the  unpleasantness 
a«so..,ate<I  with  their  coming  on  heat.  Cows  and  sows  are  the  most 
(•..nunon  subjects  of  operation,  and  for  this  reason  will  first  be 
cnn.sidered. 

(A)  Cows  not  only  fatten  better,  but  their  milking  peri.Kl  is  con- 
...Urably  prolonged  after  castration.  As  early  as  1860  Charlier 
Jjcommended  cast^rating  cows  thirty  to  forty  days  after  the  birth 
of  I.C  second  or  third  calf,  following  which  the  yield  of  milk  was 
sa..l  to  remain  steady  as  at  the  time  of  castration.  Although  this 
1..-.  ation  has  not  been  entirely  realised,  cows  are  still  castrated 
...  onlcr  to  prolong  their  milk-yielding  perio<l.  and  to  increase  their 
l^apanty  for  fattening.  The  operation  has  l,een  frequently  reyive<l 
n.l  .Ka.n  abamlone,!.  At  one  time  in  (fermany  an.l  Au.stria  it 
«H.s  ..xtensively  pract.scl.  but  later  inquiries  show  that  it  has  Imh-h 
ajtau.  ,ehn,,u,«he,l.  an.l   is  now  .sel.lom  spoken  of.     Attempts  have 

Zl     '.'"  I"  '"■'";';"  ''  extensively  in   Kngland.  but  without 

.      suecess.     hven  although  peritonitis  is  avoi.led.  the  rumen   is 

...  become  adherent  to  the  wall  of  the  alnlomen  and  digestive 

.^tnrhance  to  follow.     Hen.lrickx  claims   that    in   one   respect  c^- 

ra.o„  acts  as  a  prophylactic  against  tuberculfMis.  inasmuch  ,«,  it 

"•  .n.s  the  iK^armg  of  .-alves  by  animals  suffering  from  or  .lispose.! 

i<i  till-  (liseaHe.  ' 

Ca  -ration  is  successfully  employed  in  cows  as  a  cure  for  nympho- 

'a..i„      Albrecht  operate.1  on  fifty  animals  with  this  obj.H>t  •   forty- 

•»"  -"•  completely  ..uhmI.  in  three  ca..es  the  operation  failwl,  and 
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in  Hve  cttsw  wfw  only  partially  Hum>«Hful.  After  caHtration  tli.- 
Im>ml  uterine  ligiinientii  iigaiii  heeonie  tenw.  the  ntilk  swretiun  and 
eharaeter  of  the  meat  improve,  an.l  the  proportion  of  fat  in  tin 
milk  iiicreaseB. 

At  the  prewnt    time   the   vaginal   methcnl   ix  almost    exchiHiv.lv 

I  i.v 


H.  AW. 

Klii  •'■>1  -TniniviTHc  s.'tiii.i  of  tin-  p.wU-rior  alKlomiiial  n-gioii  in  ,i 
v..Hi<-al  plun.'.  Tli.'  siil.jiK't  is  a  niniv,  and  th.'  sfctinn  pass.-:,  just  m 
fn.iil  of  111.-  lirM  l.iiid.ai-  vcrl.-l.ia.  Tli.-  tigiirc  hIk.ws  tin-  p.wti.ni  d 
111,-  iil.-rUK  as  s.-.-n  from  1m-1ow  and  'llial  of  111.-  ovaii.-s  al.ov.-  tli' 
liMuul  utorin.i  liKani.-nt. 

...  Ovi.;v.  II.  Horns  ..f  Hit-  nl.-nis.  r.  I  t.-ni«.  ii.r.i..  Kroa.l 
ul.-rinc  liKain.nt.  K.  K.-<liiin.  a.w.  Al..loniinal  wall.  i-.  IVlvi- 
I.I..V.    Kirst    liiiiiliar  vcrMira. 

employed  for  mares  aiul  mil.h  eows  ;    hut  i-alveH,   heifers,  sow^ 
hitche.H.  in  which  the  vaginal  cavity  is  too  small  for  this  oiM-ratic 
spayed  through  the  Hank,  or  nhdominal   H<M>r.     To   ohtain   th. 
results  with  cows  the  suhjeets  should  have  attained  their  max 
yiehl  <«f  milk  and  la-  from  Hve  to  seven  years  old.     The  iK->l 
fc.r  operation  is  si.\  weeks  t..  two  and  a  half  months  aft«r  ca 


and 

1.  arc 

imini 

1 

.  ill)!. 


l< 


IM(1MII)KK4TUMV. 


229 


In  t  .o  row  th,.  uvHrK.H  lie  Ik-Iow  tho  IrHnsv.rH,.  ,,r.K.^«.H  .,f  th,- 
fourth  .,  th.  H,xt,  lu„,|,„r  v..rf..b.a..  l.-vel  with  tho  ext«„ml  ando 
"f  th.  .hum  hut  about  2  to  2i  in,!,  s  ,„,«rt>r  the  .nid.ll,.  Ii„,.  Tlu-v 
ar..  .H-arly  the  s...  of  walnufH,  Hr.  ,.tt«„e<J,  rounclo.!.  «„,|  of  firm 
..ms.sten,-,.,  for  whi.h  latti-r  renHo,,  th.-y  are  v^y  to  reco^nJM,..     VVh.-n 

L  t,  V 


I  '..V.  U«t  lumbar  v..rf,.|,r...  *■«•   .M.<ln,„m„|  „al|. 

^a  .nl'ir'T'   ",  "'    ">•'"'•'"•"'""'"•   -♦'""•   <"'.•   '"•    l...th    may    h.- 
"H   much  enlarged.  ■' 

<•!•  Ther's  operation  is  performed  as  follows  : -^The  animal    wl,i,.|. 

-';-  .n  go.,  health,  receives  half  rations  on  the  e"  ..t  ' 

'    n.,  food  whatever  on  the  n.orning  of  operation.     The  .fperatio  i 

I.  M   pe    orm,.d  w,.h  the  anin.al  in  the  s,andi„u  po..i,i..„    .nd  in 

^;  -       I  he  head  is  fastened  up  short,  and  two  nu'n  stan.ling  neir 

'h'   h.n.l  ,,„arters   prevent   the  animal   n.oving  fo  either  sL^     C 
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of  Ih'jm)  men  holdn  the  tail  whilst  »H)th  grwp  a  n)und  pole  paiw..! 
under  the  cow'h  Jiotly  to  prevent  it  lying  tlown.  In  taito  of  xtntn 
straining,  on  the  other  hand,  they  place  the  pole  on  the  cow'm  Imd,. 
on  which  they  preiw.  The  rectum  it*  emptied  l)efore  oj»  ation.  Koi 
thiH  purtMiM"  Hoffmann  injectn  hIx  Huid  draehnw  of  giycerine.  'I'lit 
hiHtrumentH  are— (I)  a  vaginal  Hpeeulum  ;  (2)  foreepi*  for  torxiun 
of  the  oviirieH,  or  a  metallic  thumb-Htall  for  wraping  through  tin  ir 
uttachmentK,  or,  again,  a  long  ttrrawur  ;    (3)  a  hmlvuri  atrhe. 

All  ordinary  antiiteptic  precautiont*  tthould  be  obnerved,  the  vtiU.i 
v.  H. 


.1 


t 


Ki(..  ■-'■'•'(.     I,i.ii«ilu<liniil  M-clioii  in  ii  vtiticnl  idam-  tlinm^li  llii-  iiiiuo 
Ui'iiilit'  iiiviiii-  iif  a  limn-. 
11.  Left  iiviiry.     B.r.L.   Brtiiul  u(<Tim-  li^aiiicnt.     L.ii.  Li-it  Imrii  cif  lli< 
iit<iU!<.     I  .  rtiruM.     V.  Vii«iiin.     Bi..   BIrtdtlcr.     H.  Rtiliim.     r.  Si-ilimi 
tlir.ni(!li  pilvis.      AW.   Alxloniiiial  wull.     K.s.   Kxraviitio  (.uprrior.     Hi: 
Kxittvali"  ivito-v«(iiimliH.     k.v.     Kxuvatin  voi«k<-viiyiiiali».     K.l.    K\ 
c-ttvatio  inferior. 
and  vagina  l)eiiig  washed  with  Honp  and  water  and  freely  rinsed  Mitli 
a  disinfectant.     Hiirliman  recommends  injecting  a  2  per  cent,  carl  "lii 
solution    into    the    vagina    and    afterwards    drying    the    parts    \'illi 
sterilised    cotton    wool.     One    per   thousand   sublimate    solution    Iihs 
been  recommended  for  this  purpose,  but  it   causes  irritation  "I  tin 
mucous    membrane    and    straining,    both    of    which    interfew    vitli 
operation.     Needless    to   say    the    hands   and    instrument*    mu>i    lif 
carefully  disiiifecte«l. 

The  vagmiii  speculum  is  intriHluccd  in  llic  cIlmmI  «uuditi«/ii     ..li:; 
opened  by  screwing  the  liandle.     The  right  hand  holding  the  <  i -^tl 
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wall  of  whu.h  an  .nc«,u...  «,H>ut  2  to  2i  inehen  in  lenKth  in  ,nL. 
The  biHtoury  w  tl^-n  la.d  a«ule.  the  vaginal  Mpeeulun.  removed,  and 
he  index  an.l  ,„,ddle  finRen,  of  ,|.,.  rJKhf  han.l  are  ,.,u*He<l  throuKJ. 
the  vaKU,al  wound  int<.  the  aWomen.  where  the  left  ovary  in  firlt 
HouKht,  and  drawn  into  the  vagina  The  foreepn  for  twiHtinu  off 
the  ovary  are  next  in.r.Hluced  with  the  left  han.l,  an.l  whilst  th.. 
n^ht  ha„.l.  the  thumb  of  which  in  eovend  with  the  n.etallie  thun.h- 
M«ll,  Kr««pH  th.  ovarian  ligament,  the  left  nlowly  rotateH  the  foreepn 


B.L'.I,. 


L.H. 


Vu:.  a'«.-L..iiKi(udi.i.il  H,r(i,.„  i„  a  vfrti.-al  plan,,   .hrougl,  ,|„.  „,i„.,. 
K<'"i<»l  orgaiiM  of  a  cow. 
..     Lfft  ovary.     i..h.    Left  horn  of  ul.ti..M.     ,  .   f  (,.,„«      „  ,   .     n.      i 
u..;rH...   ligam..,.,.     .-.N^.W.     v.  Vagina.     »u   ma.!.;.::"    ,"„      •,,;.;':' 
I   X    Valve  covrnng  the  o,M.„n,«  of  the  ur.thra.     k.  K.<.tu„..     ,-  S.'       i 
or  the   pelvm.     ...w     Abdominal  wall.     «...    Kxeavatio    Lh^ 
Kxtavatjo  r.K-to.vaKinaliH.     k.v.    Kx.avatio   veHieo-vaKinalT    «  ,'     L 
ravatio  inferior.  "»Kiuaii.s.     e.i.    ^j. 

r'l  '  '\"'''"7j\^'"'f  '•''>"  "«»>t  ovary  is  ren.ove.l  i..  a  similar 
fa.lu..n.  the  right  hand,  howev.-r.  taking  the  place  .,f  th  left  an.l 
w.  .vr«,.  No  Hp«.ia|  after-treatment  is  re.,uire.l.  Anv  I.I.mhI  which 
mav  have  pa««e.l  into  the  vagina  .lu.mg  operation  is  Vemov.nl  with 
th.-  hand  or  with  a  clean  .sponge.  The  vulva  is  wa-lu-.l  once  or  twi.,- 
H  .lav  with  a  disinfecting  Hui.l.  H,-aling  pr....  l.s  regnlarlv  an.l 
H-tlinut  cmphcation.  N..  special  .lifficultv  is  usually  found  in 
'•|>er..tmg,  ami  after  some  practice  the  ..peran,,,,   ,s  not   .liffi.ult 

\\l.en  thm  metlunl  In-came  In-tter  known  manv  mo,lificntions 
wrh  |,n,po8ed  l,y  .l.iTerent  operat..rs.  Colin  incis.-.!  the  npper  vaginal 
Hail  „..ar  the  oh  uteri  with  a  guar.led  bistoury  (Fig.  2(i.-.),  u  ,thout  using 
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a  MpMruluin  :  whil»t  l{i«ht«'r,  in  onUT  Ui  ttvoiti  injuring  IIik  rwtiim 
n*«!omnu<iuli'<l  forming  «  fohl  in  the  upiwr  wtill  of  the  vagina,  hihI 
ini-iHiiiii  thin  with  a  hi/itiniri  nuhv  fiutti'mnl  to  a  long  arm,  or  with 


cIomhI  0|wn 

Kill.  2'>'>.      Cliiirlici's  vauiiial 
H|H-<'uluiii  (•■itrty  fiii'iii)' 


Kli..  2.")ti.      CliailirrR  vajiilial  s|ir'riiliii:i 
(latrr  form)' 


Hpmai  long  scissors.  Hiirlinmn  also  (lis)>t'ns«>(l  with  tht>  siiei-iilniii. 
and  to  avoiii  injuring  the  rt'ctum  |)ress«>(l  the  lower  wall  of  I"' 
vagina  downwaniN  iiiw.irtin  the  luatitlfr.  (Mertag  r«">ni(ii'  i!^ 
iiu'ising  only  the  niueosa,  and  breaking  through  the  niUHcular    i  nl 


•  MiniUHKtTllMV 


•i:i» 


H«-rouH  iimtn  with  ih*.  HiiK<r  ;  l.iH  uh  th.-  wnMiM  cunt  nmy  n.(«.<li'  in 
front  (»f  the  Hngtr  thin  niethiNl  ih  n«»t  »«lviHn»il««, 

An  n«)»  |irH(tiw><l  th«>  vuginal  <)|HTiiti<>n  ih  nut  vory  diftiiult.  A 
K|KMiiluni  in  s«.|iliini  ernph.yiHl,  an<i  the  only  iimtrunipntH  reqiiin'.! 
iirr  an  ovarintome  aiitl  an  iHTaneur  with  an  extra  long  Htvni. 

The  animal  nhould  Im«  |ire|)are«l  fur  nonie  dayn  hy  rentrictinn  ilM 
diet  and  by  a«lnuiiiHti'rinK  laxativen.  Imimiliately  U'fore  operation 
ttii  enema  in  given  U)  empty  tlie  nHtuni.  afU'r  which  the  haw,  of  the 
tail.  anuM,   buttcxkH,  vulva,  etc.,  are  earefully  waHhed  and  .lininfeeted. 


hi.  '.'."iT.  (iiMiilcil 
lii^tciury  fur  iih'ih 
iiii;  upper  wall  df 


Kn..  i'."is.     Ovarii.t.iniy  in  tlir  ..,n.      Kir.-l  .-laL'i-. 

n.. ■^HKina  is  UHHlied  ont  with  «  solution  of    >  • ;„itH..t   untisepti.. 

prot.rgol,  ..arlM.lie  nvM.  or  hydrogen  peroxi,.       ..nd  finaliv  irrigate.l 
«itli  li  r,ne  per  cent.  Holntion  of  wxla  hiearhon  ,»•. 

Tlu'  eow  in  Heenn.d  in  a  Htan.ling  ponitu,..  i„  a  narrow  Htall.  «i„| 
a  ro,.,.  ,.  ,,tt„^  i„  ,,  ttgure-«f-«  fashion  aroun.l  the  hiiui  linibn  above 
thf  li.Kks,  while  aHHiHtantH  pineh  the  spine  when  straining  <KvurH 
prev.Mf  lateral  n,  .vements.  and  hold  the  tail  to  one  si,|,.  Some 
"l.<-..'..is  admmiste,  a  full  .lose  of  ehloral  hydrat.'  half  an  hour 
'*'""   •'♦•RUUiiiig  the  operatioji 


^.^U' 


J., I    : 

■^1  i 
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•  ■A8TRATION. 


The  iiutrumentM  and  operaU^r's  handx  having  li«en  thoroughly 
disinfected,  an  ovariotome  is  carried  int«)  the  vagina,  which  at  fir>t 
contracts  but  shortly  afterwards  hecoiues  dilated,  enabling  llic 
knife  to  be  readily  advancetl  to  the  seat  of  incision — the  space  lietHi-cn 
the  vaginal  roof  and  the  up|>er  aspect  of  tlic  neck  of  the  uterus.  I?y 
a  sharp,  forward  thrust  the  lilade  divides  the  wall  of  the  vagina  in 
the  middle  line.  The  knife  is  then  drop|ied  on  t«  the  floor  of  tlir 
vagina,  and  the  right  index  tinger  is  at  once  passed  throuvli 
the     puncture    into     the     peritoneal     cavity,     in     order    to    make 


Klii.  '£■'>'.>.     Ovariiitiiiiiy  in  tlir  cnw.     Sccoml  Kla^f. 

certain    that    the    vaginal    wall    haw    l>c«'ii    lonipletciy    divided 
pn-Hsing  nn  and  slightly  tearing  the  ti«sues  the  iiii<ldle  tinger  is  il 
intriMlueed  alongside  the  index.     As  a  rule,  only  these  two  tin 
should  Ik-  passed  into  the  peritoneal  cavity,  but  sometimes  il   n 
be  found  necessary  to  insert   the  hanil.     To  secure  the  ovario 
bas«'  of  the  vagina  is  thrust  forward  a  little,  while  the  two  tin 
glide  over  tin-  iitiTiis  towards  one  siile  where  the  horn  origin 
Here  the  fingers  ni«H't  the  ovary    \vhi(  b  is  readily  recognised  b' 
shape  and  size.     'Hie  gliind  is  nipp«-d  between  the  Hngei's  and  is  ' 
drawn   through   the    incisiim    into   the    vagina.     The   trraweur, 
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Flo.  26<».— 8<iw«.rN  fur  ilivulin^  ovuiiuii  %u 


luciit. 


Km.  2H3.-  .Vlflnl  thuiiili- 
xtnllfiiriu'rapinKthnMigli 
lliv  (ivuriaii  ligament. 


Kui.  L'tU.  Kiilir|wfiii 
LTIas  |i  i  lie  iiviii'iiiii 
li|.Miii<'iit  ill  liii-xinii 
•  >f  (III'  ovurv. 


Kfii.    -JtM.       Kiiii;ir 
Ki,     ..  I       L-  .  ,  <lam|>Mf.„  «r;.«|..       Ki.^.   •.>»(.-,.     (iuar.l..!    I,j,. 

h-.   ,.nt  III  ..,rH,.,i.  „f  „,..  ovary.  ii...„,  ,c„|i,.,.  „,.||„,  ,„^,i,„.  ^^..^I.^' 
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CASTKATION. 


H  l»H.|»  «»f  cluun  |»r«)jwtinj?.  in  next  paiweiJ  int^>  tlu-  vtigiim,  aii<l  tli. 

ovary  is  8lippp<l  through  tin*  liM)p  «.f  the  iVrawMir,  whicl*  w  tightt-ii.-l 
lip  until  the  pefUrle  i«  «nvi(le«l.  The  tir-i  ovary  wli<  n 
fre<>  ix  left  on  the  vaginal  Hoor,  the  tingerH  Immmj 
again  intnnluee*!  into  the  peritoneal  c-Kvity  t^>  im'ciii- 
the  ne<Mind  gland,  whieh  is  removal  in  pnH-ixely  tin 
stune  way. 

The  ovHriiui  pwlieles  at  on<-e  return  into  tli. 
alKlonteii,  and  the  edges  of  the  iiuised  wound  coiii. 
togetlier  spontanc-oiisly  as  the  vagina  contraets.  Tli. 
operator  in  withdrawing  his  hand  brings  away  tin 
ovaries  and  knife  and  any  l»l<H)d  elots  that  may  I" 
found  on  the  vaginal  ti<M)r. 

HotTmann  descril)es  the  antiseptic  metlnMl,  I'll. 
vulva  and  neighliouring  partj<  are  thoroughly  biiisln  .i 
with  warm  soap  and  water,  warm  water  is  iiij»-i  Inl 
into  the  vagina,  and  the  parts  are  cleansed  with  tin 
disinfected  hand.  After  removing  the  wate:  with  (li. 
hand  or  with  the  help  of  a  rubber  tulx'.  HoffniiiiMi 
riiiK's  out  the  vi'gina  with  a  disinfecting  Huid,  ami 
again  washes  it  witli  the  left  hand.  The  speculum 
is  then  passe<l  as  far  as  the  os  uteri  with  the  siiim 
hand,  and  the  riglit  haiul.  carrying  a  hinUniri  on-h. 
being  intHnluced.  an  incision  is  made  through  iIm 
upper  wall  of  the  vagina.  The  right  hand  is  lli"i 
pa.sscd  through  the  opening  into  the  peritoneal  cavii\ 
the  left  ovary  is  foui.d.  grasptnl  Iwtween  the  IimI.  \ 
and  middle  fingers,  and  drawn  into  the  vagina,  wli.i.' 

J"'  it  i.s  twisted  otf  by  mean-  of  forceps.  The  rl-lit 
^  ..vai  .  is  removed  with  the  left  hand.  To  prc\t m 
r-  stranunn  after  operation  a  pole  is  pa.ss<'d  over  '  m' 
\^  ;ininiars  loins.  A  tew  hours  after  the  operation  ii, 
"^  l.inpiTaturi'  ris«'s  ti  lU'i  ;{  K..  but  falls  to  norn  il 
'■-  vMtliHi  llie  next  few  da\s.  Should  it.  howevr  • 
iiiain  liit'ti.  till-  vagina  is  washed  out  with  i  disinfei  t  i  ' 
^  Tlie    vaginal  operation   may  l:e  followecl   by  s\  i    ,< 

|i.iii>  .>(  colic,    wliicli  are  selilom  serious,   by   liani.    t 
hage.     and     occasionally     by    abscess   formation      'i.l 
peril. iiiili>        I'rofiise      biiedinu'    durinir    operaiimi    i' 
iicarK     ilwav-  litMi.  the  annual  d\  m^  in    a  U\\    rninnles.      This  .■ 
Iiliiali.'ii   arisi's   Iron:    accidental    w.inndiiiL'   "f    I  lie    aorta,    ..r   <<»'      •• 
the   iliac   vessels   ulieii   iliiisiiii.'   the   vajiilial   wall.      The  pedicle.     ■      i 
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fxciHioii  «.f  thp  ovary,  iimv  bleed  U,  an  alariiiiiiK  «'x«eiit.  an<l  thduj^h 
in  Home  caHes  .uinprcssina  tlw  .stum|.  with  i\u  HnKers  may  arr.-st 
fhf  ha'iiK.irliaj?.',  in  othors  thi-  p.-dich-  iiiuNt  In-  liKatun-d.  Su|)j)iira- 
fiim  of  the  wound  and  |M'ritonitis  ariw  solely  fioni  neglect  of 
iintiHeptk-  precautions. 

Protrusion  of  intestine  through  the  vaginal  wound  is  a  very  rare 
accident.  Formerly,  when  larger  incisions  were  made,  hernia 
"ccurred  frequently. 

Operation  through  the  Hank  may  he  pra<-fi.He<i  in  cither  the 
standing  or  n-cumhent  position.  Isually  the  o,H-ning  is  mwle  in 
the  left  side,  hecaus*-  the  rni.icn,  if  not  too  full,  is  less  likely  to 
l-rotrude  than  the  intestine,  which  is  apt  to  hinder  operation  through 
the  right  Hank. 

The  animal  is  prepared   l.y  a  rt^strieted  diet   for  thirty-six  hours 
and  then  se«-ured  for  r.peration.     The  upper  region  (or  hollow)  of  the 
l.f)  Hank  is  clippe<l,  shave.1.  washed,  and  disinfected  with  iodine.  ..t 
a  live  per  cent,  sointi.in  of  carlnWic  acid.      In  the  middle  of  this  spac- 
a  vertical  incision,  or  one  slightly   inclin.nl  forwards  or  Iwckwards. 
ami  about  four  in.hes   l,mg,   is   made  through  the  ab.lominal   «all 
The  skin,  fascia,   and   muscles  are  carefully   divide.l    lavcr   by   layer 
<l"wn   t<.  the   peritoneum,    which    is  not   opened    until   the    bleeding 
fr.iiii  the  nuis<-les  has  stopped.     The  peritoneum   is  punctured   with 
a  .lireet(,r  and  the  wountl  is  then  enlarged  to  the  same  extent  as  that 
Ihn.ugh   the   muscles.     A   hand    is    passed    into   the   .ibdoinen.   over 
the  rumen  and   <lownwards  towar.ls  the   right   pubic   border  of  tli- 
lilvis,  to  secure  the  right  ovary,  which  is  .Irawn  nearer  the  openini; 
aii.l   removed    by    th.-   e(r,i.seur.     The   left   ovarv    is   removed    in   th.- 
«anie  way.   both   glands  are   brought   outside  the  abd.mien.  and   the 

""'*"•'•""*  «" '  '^  <'l"'*«'d  by  sutures  and  covered  with  a  protective 

adhesive. 

In  ojH-ning  the  Hank.  .s..me  o,M-rators  endeavour,  by  dividing 
tlw  layers  „t  i;„.  ab<l.,minal  wall  in  diHerent  diredion.s".  I.,  ctfed 
<"'•<'■  or  less  overlapping  of  the  w.-unds  ..t  tin-  skin  and  mu.><cles. 
Ian  this  object  can  \h-  more  conveniently  attained,  at  least  in  the 
r-MimilH-nt  animal,  by  having  the  left  i,jnd  leg  draun  well  back 
l"t  re  incising  the  tiank. 

MJ  Fenude  land.^  arc  scl.lom  castrate.l.  ( )bich  operated  on  ten- 
«c.ks-old  animals  frnm  the  left  Hank  -{"he  incision  was  sulHcicnily 
iai. .  to  admit  the  index  nid  middle  lingers  into  the  abdomen.  ThV 
Hv,,i|,.s  were  drawn  touards  the  op..ning  and  were  snipped  utJ  with 
-<i~  >is.  In  twelve  .,i«es  healing  was  nninterrupu-d.  but  in  on,. 
•"Ill'  an  abscess  occurred  ai    the  point   of  operation. 
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Heriitfi  caMtTBtwl  six  twn-ye«r-«»l«l  sheep  from  the  flank  for  tlir 
purpiMM>  of  (liwovering  whether  the  yi*"'''  "^  w(miI  would  prove  greafti 
after  o|H-ratioii.  In  two  only  the  U'ft  ovary  couKI  lie  reaohe<l.  Tlic 
operation  was  well  home,  though  it  faileil  in  its  ohjeet.  The  aninuiU 
fattene<l  earlier  than  their  fellows. 

((')  Mares  are  castrateti  for  nymphomania  atwooiatefl  with  vieiou^ 
ness.    an<l    unilateral    castration,    removal    of    the    cystic    ovary,    is 
sometimes  |H>rforme<t  in  man's  which  are  harn-n  in  conseciuencc  nf 
ovarian  diseas*'. 

Oailiot  has  frequently  practis«'«l  this  operation,  and  on  the  whole 
has  had  j{o(kI  results,  although  in  some  cases  the  object,  viz.  to  rendii 
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■lawiit  (Cailiiil  s  iih'IIhkI). 
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iininiids  i|iiii'ter  and  niorc  Irjictalile.  has  not  lic<'n  altained.  ^i  |i>. 
Ill  whirl)  llarnis  and  'l'h>iiiiaHH«>n  had  pn-vionsl\  directed  attcnti 
III  marc*.  Iiowcmi.  ca.xlnilioii  is  always  more  dithniil  and  iii 
ha/ai'diHis  than  in  cows. 

'I'lic  |)rinci|)ai  daii^'i-r  i-iuisisls  in  the  well-known  seiisitivciics 
flic  horses  |ict'itiiiieiiiii  The  ditfieiilt ics  euiisist  partly  in  the 
that  irritalile  and  well-l.i-ed  animals  ran  seldom  Im'  opcrat«'il  m 
the  standing'  iMisitimi.  this  mily  hciiii.'  possihic.  as  a  rule,  in  in^ 
lircd  horses,  whiili  can  lie  restrained  in  a  trevis.  Furf hcrnniii 
the  mare  the  ovaries  are  iiiiirh  further  rciiiovcfl  from  the  vn 
.iiid  the  ovarian  liganiciit  is  shorter  than  in  the  cow.  so  thai  > 
iiiipiissililc   to  draw    the   i-varies   into   the   vagina,    in   order   In  i 

tolsimi        Tlie    ci|)er,ltiir     llielefnic     ll.is     In     illtrudlicc     lintll     llle     I 
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an.l  the  inHtrumont  inf..  fh.  perito„eHl  ,.»vity.  no,.«,Hit«*ing  h  much 
larger  vnffinul  w<iuii(l.  '^ 

In  the  Htan.li„g  ,„,Hit ,he  o,H.ratio„  n^nM^  ,ha.  „.  the  c-ow 

Sh„ul.l  a  revis  .,r  «„  ,.,,era,i„^  table  n,.t  be  at  han.l.  the  mai^.  half 
....  h.n,r  be„re  operation.  sho»|<l  Ih.  given  a  full  done  of  oWoral 
hvira  e  an.l  afterwanis  ,,|„,...,,  ,„  «  .^all.     The  reeum.K.„t   p^.ition 

l..«.a  ,H  em,,love,l.  I  h.-  nvtum  must  b,-  entin-lv  empti.-.l  Hani 
f-..  ,„  the  rec-tum  expos.,  the  b..wel  to  i„j„rv  when  the  ^agi„«  is 


m  I-. 


,,     •      ,,  ,      .  ■■■'' '""   '-   l"""<iiir«'(i   iiitovc   (lu- 

-    M..  ,.  aft.T  pr,.|M.»,m.>       ...nsi,,^  a„.i  .lisi„f,.,.tion  .,f  th.  vagina 

;:.;;"'^'"";:'"^; '"'-■"• '-.■"..„..  p..,.  .housa,..!  s..' .,., 

-...  -penally  ..  .,se.|  warn,,  n.av  irrMa...  ,(..  n.u...,us  „...„.,.. 

'--"'•I- 1-"-",  of  ly.ol,„  ..arbuli,.  a.Kl.  .,„,.  p,.,,,.,„ 

'••  l'»'"l  -•.>i..g  .!..•  k.Hf..  is  p,..s..,)  ,n,..  ,1...  vagina  a I,,....,.,, 

"   "I--    H...    ..onv,.v     „„.n.      At     ,irM.    ,|..p,.„.li„,.    ,.„     , ....p,.. 

■'      ■•-'(..■Ma.    ,1...    han.l    „...    I„.   ..|os,.|,    ..„.,„,„.,„,    ,.,    „„,    ^,^^)^^,_^ 

litis     (In-    wifini' 


l.iit 


•"        '    ""^t   ri       ('III  III  j|r<M  I 
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(liUtpH.  rttfonling  iimpl*'  n|>a«*  for  making  the  puncture  at  the  propir 
point  in  the  middii'  line  of  the  forwanl  (lepreiwion  l»etwetM>  the 
upfxT  »iMpe<'t  (if  the  cervix  an«l  the  HUperior  wall  of  the  vagina.  Aftii 
jjerforating  the  vagina,  the  oiRMiing  in  enlarge<l  by  iiwerting  ami 
Heparating  the  tingerM.  The  hand  intnnluce*!  into  the  peritoneal 
cavity  trae«'H  the  uterine  horn  forwanl*  to  itj<  extremity,  where  tin- 
ovary  lieH  among  the  foldM  of  inteHtine.  In  mareH  Huffering  frniii 
nymphomania  the  ovarien  are  often  w  large  an  a  iIucWh  egg.  Tiny 
can  l»e  diHtinguinlMHl  l>y  their  firm  conniHtence  and  their  mohilily 
Tlie  left  ovary  in  graH|>e«l  with  the  right  hand,  and  the  tVraHfiir 
having  lieen  intrinluceil  with  the  left  hand,  the  chain-lcHip  i« 
paHHcd  over  the  ovary.  .\t  thin  ntage  the  o|»erat«ir  muMt  nuikc 
Hure,  by  feeling  with  the  right  hand,  that  no  portion  of  ImiwcI 
is  included  in  the  l(M>p  of  the  chain.  The  ojierat^ir  xteadien  the 
ccraseur  with  the  left  hand,  whilwt  an  a»wiHtant  turnn  the  sckm. 
and  HO  tightens  the  chain  until  the  ovary  in  free  in  the  operator^ 
hand.  To  prevent  hiemorrhage  the  screw  whould  Ik*  turne*!  sii.uly 
-esiHH'ially  towards  the  close  of  the  crushing  process. 

The  detached  ovarj-  having  been  withdrawn  into  the  vagina,  the 
right  ovary  is  removtnl  in  a  similar  way.  if  necessary  the  operiitni> 
left  hand  replacing  the  right,  anil  finally  the  ovaries  anti  inatrunitut 
fire  brought  outside  and  the  vagina  is  carefully  di«infe<'ted. 

The  patient  should  Ik-  placed  in  a  clean,  well-bettded  stall  or 
Ioos«'-Im>x,  and  for  a  few  clays  fed  lightly  on  ma«h  diet.  Gradiiiilly 
increasing  exercise  should  l>e  prescrilMMl  for  ten  <lays  and  if  im 
.syniptimis  of  sickness  occur  the  mare  may  then  lie  sent  to  work. 

In  the  mare  the  use  of  the  in-raseur  is  undoubtedly  prftferalilr  i" 
torsion  of  the  ovarian  ligament  with  forceps,  the  risk  of  injuring'  tlir 
ImiwcI  l)eing  much  less.  The  w-raseur  must  Ih"  considerably  liMiL'ir 
and  .stronger  than  those  usetl  for  ordinary  castration  :  Delaniottc  ii^f" 
one  twenty-four  inches  in  length.  The  chain  of  the  ccraseur  mu»l  lUn 
Im-  stronger,  otherwise  it  is  very  liable  to  break. 

Cadiot  adopts  Colin's  mcthiMl  of  cutting  through  the  peritonruin 
and  «'ondenn»s  the  suggestion  tJ>  divide  it  with  the  tinners,  on  jk(  iiii 
of  the  s«Tosa  diss(>cting  otT  and  forming  a  pocket.  Cadiot's  gcnrnil 
priM-edure  in  the  mare  rcsendiles  that  in  cows,  but  lio  lays  s)ir'ia! 
stress  on  disiiifedion  of  the  vulva  and  vjigina.  Tin-  part«  arc  inj>  ifd 
and  washed  with  '.i  per  rent,  rreolin  srdutinii  daily  for  two  or  i  ivc 
(la\>  l)eforc  opcratiiiu.  He  also  draws  attention  In  the  fad  liat 
iminediatelv  after  o|MTatioii  animals  arc  apt  to  show  ioli«',  v.  mIi 
coiitiiincs  fr"iii  tuo  til  toiH'  days.  Hi-  rundemns  irrigation  <>i  'Uv 
vafjiiia  ,ift*-l   i>|N-ratii)ii, 
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C«tration  .,f  nmren  in  not  «ft«.n  f..llow«Hl  by  a  fatal  re«ult.  though 
»«metim«»  ouing  f.  aciidental   wounding  „f  the  r.  nw    „r  J^jwel 
or  to  mfwtion  oonveye.!  by  tho  h«n<l  ..r  iimtrwuients  ppriKmitin  Hefi 
m.  cauiung  death  within  thirty-Kix  hourn.     Fatal  hi^m  .rrhage  should 
not  occur  ,f  the  vagina  in  incined  with  ordinary  care  at  the  proper 
place.     In    both    maroH   and   cows   ca-tration    may    be   followe«l    by 
chronic    inHanunation    with    Huppnra.ion    of    the    pelvic    connectiv'e 
tuwue  cl<m«.  to  the  vaginal  wr.und.     Thin  .omplicaHun  arining  from 
mfctum  at  the  time  of,  .,r  MubH,M,„ent   t..  operntiun.  may  continue 
for  n.onthH,  and  even  prove  fatal.     AdheHinoH  mav  alno  form  In-tween 
the  vagnm  and  In.wel  or  wall  of  the  ,M,lviH.  and  lea.l  to  twi^t  ..f  the 
lK.wel   with  fatal  renultM.      Bourge-  m.w  »  mure  .lie  of  twinte.!  intestine 
••auHctl  n.  thiM  way  three  inontliH  af«er  castration.     J>elamotte  report- 
a   cam.    of    a  marc  in    whi.l.  «Im*,.,.mh  formati....  followed  castration 
Luckily  the  almcesn  dimluirg.-d  into  the  vagina   and  recovery  -H-currc.l 
(I.)   The  ,a«tr«ti.m   of   »|„.   .ow    is  gradually    In-ing   .liMcontinued 
II.C  miproyed  ra<-c.  of  ..«i„..  ..xl.ibit  nexual  appcitc  to  a  Icsh  degree 
than  the  old  breeds      They  remain  on  lu-at  for  a  shorter  time    and 

their  fattening  suffers  little  in   .-on.s ..-ncc.   so  ,|.at  ...^.tration   h.is 

iHcnnic  more  or  less  superHiious. 

The  operation  is  usually  ,„.,-fo,mc,l  at  the  age  of  six  to  ten  weeks 
Hchlom    in  old    br,H.<ling  sows,   although   they   U-ar  the  om-ration 
well     but  should  not    be  perform.Ml   while    the   animal   is  in  antrum 
IhclK-st  time  for  castrating  old  animals  is  from  four  t..  six  weeks 
after  parturition. 

In  swine  the  ovaries  hang  fn.m  tla-  long,  Hexuo.is.  b<»wel-like 
uterine  horns  whu-h,  at  ,h.>  age  of  six  weeks,  are  about  the  si«,  of  a 
«o..sc-q„,ll.  I  he  ovaries,  small,  irregular,  and  encl.«e<l  in  a  fold  of 
thehnrnd  ligament,  are  situated  a  little  behind  the  point  correspond- 
."K  to  the  angle  of  the  haum-h  It  is  possible  to  reach  both  ovaries 
hrough  one  Hank,  or  by  intr.sb.cing  a  prol..  into  the  uterus  and 
hnisting  the  organ  towanls  th.-  linca  alba  to  remove  the  ovaritis 
•hr..„gh  the  alKlominal  H.H.r,  For  this  r,.,»son  tw,.  meth.Hls  of  o.^a- 
-...  are  m  us,,  one  through  ,|„.  Hank  and  one  through  the  lower 
«Hl.   of  the   Hlslomen       The   first    is  practis,.,!   as  follows      ^ 

I  he  animal  .s  pla,.e.l  on  th,.  right  side,  and  the  hind  logs  are  hel.l 

..nle,     Wkwards   niHler   tl ,„.rafors  left    arm   by  an  iMsistant. 

»'"i-'    tl„.    ufMiator    p,,.ss..s    flu.    animals    I |    ,.„.i    ,„.,.u    „„    „„. 

'-!■»'     i   With   his  ijglii   fool 

I'-  kn.t,.  usimliy  employed  has  a  short  bma.l  bla<l,..  «,tb  . 
-"-  <l  .ut.mg  ...Ig...  and  is  unpruvided  «i,|.  a  spring,  so  that  ;, 
"'"     '-">    ' I"'"-''   "•   >hut    with  ..„..   hand.       \fi.-r 
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the  brintlen  the  primary  inciMioii  m  made  in  ihe  wkin  of  the  left 
flank,  in  fnmt  of  the  outer  angle  of  the  ilium,  in  the  direction 
of  the  external  abdominal  muHcle.  or  from  alMive  downwartl» 
and  backwanlH.  Other  o|K>ratorM  make  it  at  right  anglen  to  tlic 
vertebral  column.  The  ofwiiing  niunt  lie  Hutficiently  large  to  jMriiiit 
of  tlie  in«lex  finger  t)eing  intrtnluceil  through  the  ulHlominal  niumlcK 
and  peritoneum.  J>uritig  iin  intipiration,  or  at  the  moment  wIh-m 
the  pig  wiuealH,  the  tinger  is  suddenly  tlirunt  through  the  alnhimiiml 
tunicH.  thun  pn-venting  the  |M'ritoneum  diHWfting  away  from  thi- 
aUlominal  wall,  whith  would  not"  only  render  the  o|ieration  dithtuli. 
but  might  alwt  Uwl  to  troublenome  Hetjuelav  With  the  index  tinner 
in  the  alHlominal  cavity,  the  (>|>erator  tirnt  Hefuren  the  left  ovurv, 
which  in  the  nizc  of  u  lican.  of  firm  conHintence.  and  lie«  nciiily 
e({uidiHtant  from  the  external  angle  of  the  ilium  and  the  mi«ldle  liii<' 
of  the  sacrum.  When  the  ovary  or  the  uterus  is  grnspt-*!  the  aniiiml 
usually  s«iue«ls.  a  fact  of  considerable  importance  in  guiding  tlir 
o|ierator.  The  left  ovary  is  drawn  outwards  and  held  by  the  riclit 
hand,  whilst  the  index  tinger  and  thumb  of  the  left  hand  gra<limll\ 
bring  the  left  horn  of  the  uterus  into  the  wound,  and  finally  int" 
the  right  hand.  As  s<M>n  as  the  fioint  of  union  of  the  two  utcriiif 
horns  Itecomes  visible,  the  <iperHtor  draws  forward  the  right  horn. 
together  with  the  right  ovary,  in  a  similar  fashion.  Both  ovarii^ 
are  now  nipjMnl  or  torn  otT.  or  cxcImmI  with  a  knife.  In  yoinij: 
animals  the  entire  nterus  is  often  removed  without  bml  effect.  In 
older  sows  only  the  ovaries  arc  rcmovcil.  and  care  must  Ix-  tiikcn 
not  to  draw  forward  the  ImmIv  of  the  uterus.  The  uterine  horn- 
are  then  returned  to  the  peritoneal  cavity,  the  skin  wound  is  sutur.d. 
and  the  animal  placed  alone  in  a  clean,  cool  stall.  During  the  ensuinii 
twelve  hours  it  shouUl  only  receive  clean  water  or  small  <pmntitie>  ut 
rea4lily  digj'stible  ftxsl. 

.Many  nuKlitications  of  thes«'  methods  have  Imh-u  suggested.  In 
oilier  sows,  the  alxlominal  nui.scles  arc  also  cut  through.  IcaMnji 
oidy  the  peritoneinn  to  be  divided  with  the  linger.  Should  ilie 
operat  ir  attempt  to  diviile  the  niiiHclcs  by  means  of  the  tinger  in 
su<h  animals,  a  pocket  is  formed  into  which  a  cnjj  of  intestine  iniy 
pass.  iM'conie  adherent,  ami  caus«-  ileafh.  either  from  pcritoniti-  or 
from  incarceration.  In  such  chs«'s  the  operator  is  nften  erroncin-lv 
blameil.  it  Iwiiig  thought  that  he  ha^  sutured  the  bt)wel  In  ijii- 
alxloniinal  wiinn<l. 

Beginners  are  advis«*<l  to  perform  a  few  experimental  oper;ii  ii^ 
in  order  to  gain  experience,  otherwise  they  nia\  Is'  unable  t^  ml 
the  ovaries.      The  extreme  d«>.xlerity  which  can  be  attained.  h"u      '  t 
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iK  Hhnwr.    by    tlu,    profeHnional    ,.iHfraf..r.       Howr„«„.    f„r   «    ^^^r 

raiitrated  IIHt  huwh  in   IHO  miniiteH.  ^    ' 

(K)   0»«tr».i.„.  of  hiUhen  in ,H.rf.,r,„,..|  f.,r  the ,,uriM««, ,.f  avoi,li„K  i„- 

.«  mor,.d.ft..ul,thanin  ..i,....  «..<J  .-an  only  ..  nmH,..r..n.v  .  1  i ! 
al  ,.  pra..,...,.,  eH,H....„|lv  .,.,.„  .!...  o,H.rati....  in  ,H.rf..r„H.I  ti.n.uKl        • 
flank.     In  ,1...  I,.t...,.  M„.  ..v«ri«,  li..  „„.<•,.  further  forwanl.  near  ,he 

..Hlu,r,        h..  ,..er.,..  h..rnHar..Hh..rter  an.l  I..K  Hex».M.H  ,han  in  tl  HOW 
I  he  ...teh  „.ay  Ik-  ......re,!  like  t..e  how,  or  n.ay  Ik,  lai.l  on  it.  ri«h, 

"';•  '.'"  '  V" '   -«-the,iKe.l.     The   in-isio",,    i.   „,«.,,   ,J'Z 

«Mt  nh.  and  alK.ut  V.  i,..!,..  Ih.|o„  the  transver.-   ..nH-en..   of       * 
umhar  vertehne       I,  nhonld  U-  ,,..,.,   ,  j  ,.„,..„  ,,  J       ,    ^        J J^^^ 
f"ll.-   .he  dtreefon   of  ,1...  .„.,,,  .,,,i„.„ ,„„ /,  ^'^ 

'""•:  'r  "'';"'•*''  "'   •" -  •"" «»"•  ^kin.      In  ,he  event  o       .e 

..|H-rator  des.nnK   to   ren.ove   hoth   ovaries   fron,   one  s ulueh 

...  y  ,.rae,.eaMe  n.  .nail  anin.ak  the ision  n.us,  not  Ik-  n.a  I      . 

«    foruanl.     (  n  the  other  hand,  wh. n  ineisi n.a.le  on  .  ,   .• 

«i.le.  ea<.h  may  In-  pla,.e<l  somewhat,  further  forwar.l 

Ihe  alKlominal  wall  i,.  pi^r,....!  with  the  in.lex  tinker  of  the  ri.ht 
h«.Kl  an  „,  Hwn,e.  an.l  the  tinker  is  p,.,.,|   „.v.,rds  the  su   lu,   h 
-K-on  .n  order  to  Hn.1  the  ovary,  whieh  is  the  si.e  of  a  uTnZ 

r  ;•'""'  ';•;'"'•  ^''"  '^"'->-     'n...u«h  tl vary  ,nav  not   he  fou 

I-  horn  of  the  uterus  is  almost  in.mediately  en  -ount'ere,!  and    hi 
iK.  .Irawn  forwar.l.   when  the  o.ary  will  l.  .liseovere.      a        .a      U 
.,.,..■<    or  out  oflf.      By  utilising  the  left  hon.  of  ,he  uteru       h       Jr, 
may  also  Ik-  drawn  forwar.l  an.l  th.-  ovary  ren.ove.l  in  „  sim  it  wa 
Hnh  horns  of  the  uterus  are  then  return.-.!  to  the  perit..ne      .avit•• 
arl.l  Ihe  skni  w.nm.l  is  suture.l.  l»'nT.>neai  .axit.v, 

.Hll'.'n'lT'""  *'"*  »'^"^""'""'  "♦'•'H'i-'K  ««ay   fron.   th..  al,.lominal 

«    I  an.    fornnng  «  ...n-k.-t,  son.e  o.H^rators.  aft.-r  .livi.ling  the  o.t" 

an.l  alKl..nnnal  „.us,.|..s  with  a  knif.-,  porforat.-  the  'JZZZ 

'rur:;  ;t;:;;;;:  "%:;^ '  ''*-  "•-'"«  •••""^^""  ^>y  .--'.•. 

I.    i-       .  1  prev,.ntM  n.jury  to  th,-  l,o«,.|. 

'    -  often   .l.m,.ul,    to  .Iraw   forward   th,-   right   uvarv.  ,.sp..,.iallv 
"       ""•' '""  "'«•'*■  f-  f<—.l      Some  of  the  n.os,' ,.xp.' i  .neeil 

z  r'^'r'T''^  ,a.m.j::: : 

'"  "'•   Nghf  sMle,  an.l  reiH-ating  ||„.  pr-H.-ss 

''     '-*»r"„.,„    through    th..    al„l..„M„,.l    „.,..,.    .|,i,.|,    ,.   ,.,,.i,,   ,„, 
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A  long  pn>be.  with  a  ulightly  h«nt  end.  w  paiiwKi  along  the  upiwr 
wall  of  the  vagina  into  the  ut«'ruH  ;  the  enil  ii»  then  turneil  t^iwani- 
the  lower  atMlonunal  wall,  ho  thnl  itH  iirem-iuf  .an  Ih<  iwogniwd 
aliout  H  to  2  inthei*  in  fnint  of  the  e<lge  of  the  oa  pubin.  At  thic 
p<iint  an  incision  1}  t«  2  inches  in  ienRth  in  ma<le  rioae  t<»  the  iim-ii 
hIIm.  th.'  jieritoneum  in  pierce-i  with  the  Hnger.  and  with  the  hi'lp 
of  the  pn'U'  the  nleruM  {h  di»i  ovrreil  ;  from  thiM  the  ovariei*  an- 
easily  foiintl.  and  can  Im-  remove<l  by  tornion,  or  by  the  knife  aft«r 
ligation  of  the  livanient.  The  nkin  woinul  nui»t  !»«•  carefully  nuturcd 
and  treate<l  antim-pticaliy.  It  ban  lieen  HUggJ-ntisI  that  in  yoini(t 
animalH  a  double  ligature  might  Im-  appliinl  clone  In-hind  the  |»oiiil 
of  bifun-ation  of  the  uterus  and  the  organ  divideil  Ix^twwn  the  twu 
ligaturcM  without  the  o|M«rator  ti"ubling  to  diwover  the  ovarie*. 
Whether  thin  would  destroy  ilic  wxual  ap|M'tite  or  only  the  n-pm- 
ductive  powers  mM'inx  doubtful. 

S'veral  (ternuMi  veterinary  Hurgeons  riH-onunend  o|M-rating  in  the 
linea  alba,  breaking  through  the  broad  uterine  ligament,  and  cuttiui! 
off  tlt«'  ovarieM  after  ligation  «i»b  c«»gut.  The  alnlominal  nuiscles 
are  uiiiteil  with  «atgut,  the  -kin  with  »ilk.  and  u  surgical  do'ssiin! 
is  .ippiie<l  I'V  means  uf  h  bandage  passed  mund  the  ImmIv. 

The  mu>t  important  complications  arc  fatal  bln-ding  anti  jM-ri- 
tonitis.  m-ath  from  bleeding  wldom  results*  after  the  tintt  twenty- 
four  hours,  but  jwritonitis  may  prove  fatal  within  a  periinl  of  from 
two  to  ten  days.  Fatal  bUnMling  is  Ix-st  prevente<l  by  ligation  ..f 
the  |»e<licle,  and  |M'rit(mitis  by  ol»servingantis«'psis,  as  in  all  operatioiin 
that  include  interference  with  the  peritoneal  cavity. 

(K)  Castration  of  birds  consists  nulividing  the  oviduct.  The  binU 
are  held  by  an  assistant  as  in  caponing,  and  an  incisi(m  alMiut  J  to 
I J  inches  in  length,  and  al)out  the  same  distance  from  the  anus,  is 
made  through  the  alMbiniiiiai  wall.  The  ilisinfc<'ted  tun'tingci  i-* 
introduced,  the  rectum  thrust  to  one  side,  and  the  ovithn-t.  wIim  li 
lies  Ik'Iow  the  rectum,  and  can  U'  recognis«'d  by  it«  white  colini. 
is  grasped  with  forceps.  Th«'  duct  is  then  drawn  forward,  and  i  iit 
across  with  scissors  aliout  thn-e  quart ei-sof  an  inch  in  front  of  its  juiu  I  i"M 
withthe  n-ctum.  Some  operators  c.\cis«- a  portion.  After  returning  i  In- 
ends  the  wound  is  sutured  as  was  des<rilw'<l  in  connection  withcaporimi!. 
By  slowly  exercLsuig  pressun-  on  the  htwer  jiortioii  of  the  binl  s 
iMKly  the  oviduct  can  l)e  f<irced  outwards  through  an  incision  in  uif 
above  the  anus.      It  is  then  cut  through,  and  the  incisiim  suturcil 

J  uring  the  ensuing  three  or  bmr  days  the  birds  are  kept  iii'"'' 
in  a  c«M>l.  ipiiet  place,  ami  receive  light  fcMnl. 

Kxtirpatioii  of  the  ovai  les  is  dangerous  in  hens,  and  ascastratioi  tiy 
division  of  the  ovidurt  is  siilfiiieiit,  iMlphorectomy  is  not  pracliseti 
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DISI  ASKS   OF   TIIK    HKAD. 

I.     DltlAlU  or  THB  Lin  AND  CHEEKS. 

(I  )  W'Ol'NJKS    AM)    BRIISHS. 

I.N  l...rH..«,  w„»,„|„  „f  ,|„.  li,,^  fr,H,uei.»lv  rom.lt  fn.n,  l,it,,H  .,r  ki.kH 
fmm  inll,Hi,.„H  an.l  fHlIn  .„.  l.ar.l  Kr.M.n.l.  or  fn„„  t-.H.u.^rlvnu.nl  wifh 
.Iwrp  purlion.  „f  iht-  liain.^H.  ,„•  wi,|,  ...^jIh.  h.n.kM.  H(  fixed  ii. 
.t»  .1..  r»..kH  and  ...aiiK-rM.  HruiK...  «»■  pr,Hl,.,.,Ml  j,.  «  Kinnlnr  .nanner. 
and  hv  tlu.  «.v..r..  a,„|  r,.,H-at,Hl  ap|.li.HJiun  ,.f  th.-  twitch  TJ,,. 
cornen.  of  the  mouth  nuiy  U>  injured  by  thu,  or  badlv-KtfinK  hits 
eHpetially  ...  yo„„K  „„d  har.l  .....uth..!  horneK.  or  i..  th.me  Hufferi..« 
run,  »,r«,„  ,{«..»«,,  whilst  th,.  .ht^k..  are  .u,„etin...«  la«er«t«l  by 
kick-,  hori.  thruHtH.  a...l.  o,.  their  ii.i.er  H.irfa.en.  by  the  Hhari,  edited 
..f  the  .nolars  (;attle  «t  ^r,i..  ...ay  ...tfer  fron,  tor.,"wo«„dK  nr.Hlu.ed 
In  .I.^H,  while  K|>ortii.g  do^n  may  Ik-  bittvi.  by  the  .juarry 

The  Kteat  mobility  of  ,he  .,.j„red  partn,  and  the  eo..Ht;„t  .oiling 
«h.rh  .KiurH  d..ri,.K   ...aHti.ation.  almost    always  interfere   with   th  ■ 

healuiK    -f    l.ru.M4-s    a..d    .•onti.H,.d    wo |h      ,)„    ,h,.    „„„.r    j.^,,,, 

reimrative   proeesM-s   a.v   a«.,Mled    by   the   ri.-hneHH  of   thin   reKion   in' 
I.I.HKl-v.^|s  a..d  lo.«,.  ..o....e.tive  tinnue.  so  that   healing  son.eti.nes 
ake«  plaoe  by  primary  intention,  oven  when  «o„n,|H  are  extennively 
bru.ml,  their  «|ge«  alrea.ly  dry,  a.id  their  Haps  dismted  fro,,,  u.uh.;. 
IvniK  t.s«,a^  oyer  eonsi.lerable  a,eas.      Ih^p   uoun.ls   in   th«  eor....r 
"f   the    ,m,uth.    where    the    mu.o,i«    ,ne,.,brane    is    .iiyichnl    and    the 
"|H-n.„K   of  the   i.,o„th    lengthene.1.   ^iye   .nost    tro,d)le.     Pei-foratiiiK 
«..ui,dH  o    the  ehw-k  also  heal  with  .liffieulty.  and  son.etimes  pr.Klu.e 
hstiila..       ..juries   to  the  Kreat    yei.ous   ph-xus  in   the  eh.^k  .K.-asioii 
.•ons,de,able    ble<Mlinv,,    «hi,h.    however,    is   s,.|,lom    .lanKerous      TIk- 
.livisio.,  of  Stenson-s  duct  often  results  in  salivary  fistula.      Kmphy- 
*•••«   of   the   fa,-,al    region    fre.p.e.itly    ac...mpani,.s    wounds   of   the 
'I'-k.    but.  calls   for   .„,  sp<.cial    trcalme.it.    and    usually   disappears 
s,M.nfa..eouHly.     NVcr.^is    of    the    margins    of    wonn.ls    may    produce 
<l»f<-t.    m    the    lips    and    cheeks,    which    both    injure    the    anin.als 
Hpi-arance  and   interfere   with   feeding  and  drinking.     Si.ch  .lefe.ts 
rc|U....tly   follow    wouiuls    in    the   ,.or.icr   of    the    mouth,    where   the 
"""Ml  opening  lH'c<m.cs  le.iKthene.l  (.Makrostomy). 
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WOUNDS    AND    BKIUSKS    OF   THB    UPS. 


Treatment.  In  surface  injuries,  small  flaps  of  skin  can  be  removed 
with  scissors,  when  healing  usually  follows.  To  prevent  deformity 
following  extensive  injury,  attempts  should  be  n'ade  to  bring  about 
healing  by  first  intention.  After  removing  loose  shreds,  the  wound, 
which  is  usually  dry,  must  be  freshened,  i.e.,  the  surface  removed 
with  the  scalpel  to  furnish  the  moist  or  bleeding  flaps  necessary  for 
inunediate  union.  The  wound  and  its  surroundings  are  then  cleansed, 
the  neighbouring  long  hair  removed,  the  parts  flooded  with  sonic 
fluid  disinfectant,  and  the  edges  brought  together  as  evenly  and 
completely  as  possible.  On  account  of  the  great  mobility  of 
the  lips,  pin  sutures  are  here  preferable.  The  pins  should  In- 
inserted  deeply  and  at  distances  of  about  J  to  1  inch,  l)eing 
secured  by  a  continuous  thickish  thread  applied  in  a  figure-of-8. 
Ordinary  sutures  sometimes  suffice.  For  further  security,  and  to 
fix  the  edges,  the  wound  may  be  smeared  with  collotlion  or  wound 
gelatine,  over  which  may  be  placed  tow,  jute,  or  strips  of 
gauze. 

Deep  wounds  at  the  corners  of  the  nu)uth  or  on  the  cheeks  require 
particular  precautions.  Button  sutures  are  most  u-seful,  and  the 
thread,  which  must  be  .strong,  should  be  passed  right  through  the 
cheek  ;  lead  or  brass  wire  is  also  suitable.  Injury  to  the  wounil  can 
be  avoided  by  putting  the  horse  on  the  pillar  reins.  Where  healinj.' 
by  primary  intention  is  desired,  water  alone  must  be  given  for  the 
first  '24  hours,  and  during  the  following  few  days  only  gruel  or  bran 
mash.  After  six  to  eight  days  the  stitches  can  be  renu>ved  from 
the  lips,  but  those  in  the  corner  of  the  mouth  or  in  the  cheek  should 
be  left  a  couple  of  days  longer.  In  fistula  about  the  cheeks  the 
hardened  walls  are  removed  by  caustics  or  the  actual  cautery,  and 
a  purse-string  suture  inserted.  'I'hc  inner  o))cning  of  the  fistula  may 
sonu'tinu's  be  clo.sed  by  passing  a  suture  through  the  nmcoH> 
membrane. 


(■2.)  ACITK   INFLA.M.MATIOX  OF  THK  LIPS  AND  CHKKKS. 

Acute  inflatnnuition  of  the  lips  in  the  domesticated  animals  i~ 
frc(|uently  caused  by  licking  blistering  ointments,  by  irritatiiiL.' 
materials,  by  infectious  di.sordcrs,  like  aphtha  or  .stomatiti- 
pustulosa,  or  by  such  injuries  as  have  previously  been  referred  tc 

Specific  inflanunations  are  treated  of  in  works  on  internal  (lisordci>. 
Dogs,  being  much  exposed  to  infection,  sometimes  show  celluhi! 
inflammation    of    the    upper    and    lower    lips    after    slight    injurii-. 
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Diseases  of  the  skin    like  ecyemn  an,!  ^ 

A   similar   aflfection    in    an    ,>l,i    -i     u  u       ■  pustules, 

n.w         ,7,  '  ''"    ''at'hsiiuiul    was    described    in    th« 

iifiore  octroying  ,i  |arg,.  portion  of  tlic  cheek      The  ^....    -  i 

gi»iiuls«ioii»  .,1,1   „f  „„,  f„™,,i„„    ,,,   ,1,     ,         i^"  "PP'""""''  o' 

»n,n,e„ee„,e,,.  o,  I  Jho  j"™r;;,;:ef„ur:^^,;^  ':S:  z 

micro-organism.  ''    *'"    ""''"^'^  '"^^'""^  "''  "ther 

Tmtment.     Tlie  parts  should  at  once  l,e  cauterised      Wl,,.,.,.  M  • 
>-<  unpractihle,  lotions  „f  nern.antr»i-,f..  ..f      '  ^"f^."'*'''-     "here  this 
-■  sublimate  can   he  applied      'Sfjud  /'"'":""■  ""'"*'"•  "'"'' 
"I    niay    be    given    fro         '  .  V  .      """"^hment  is  indicated, 

cheek  interferes'        I      :    .J   ^''^  '''^  •^"""  f^  *'""  ''^^-»   "'  *'-" 

indispensable      If  rl,  r^'  «enn-sohd  nutriment  becomes 

iispensa ble.     If  required,  animal   broths  mav  lie  uive..      v:f„ni-«  .. 

ms   described    a   similar   .lisease   in    cattle    rVuluT'fr     ^^'."'.'^""*'' 

iM.t  this  does  not  extend  as  in  ,|ls      m'  ,*"'^    '^•""   '"JU'-'e^ 

f'"".s  in  the  cheek    ind  1  ^         .^''*  cmmonly  an  abscess 

iiie  ineeK,  and  recovery  occurs  hi  a  fou   <la,^      ti     ,. 

"'""t  of  „ther  inflammatory  pn.cesses  s|  L|,|   ,       T\  ?'  'T' 
^["■cial  features      T),„  processes  sli„uld   be  adapted   to  their 

t  '■  affecte  rpart    is  VT"  TT.  '"  '""•""'  '*'"'  -••'•  t^^en  that 

■■•■M.i.r>;,r       ';.''"*.  "■'■'''^*'"'   ""''''   *'»'"'   "'.eessarv.   either   bv 

""g   or    b3    ma.st,ca......     Attention    ,s   accordh.gU    rc.juired   i'l. 
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Hi'k'ctiiig  rtiu'  preparing  the  food,  aiul  in  the  management  of  the 
animal.  Complieations  are  treated  on  general  surgical  principles. 
In  suppurative  forms  of  skin  inHammation.  diseased  parts  shoidd  he 
promptly  removed  with  the  knife. 

Chronic  inflammation  of  the  lips  and  cheeks  in  oxen  is  sometimes 
due  to  actinomycosis.  Klepzow,  who  examined  '2,(»()<»  slaughtered 
cattle,  found  actinomycosis  of  the  lips  in  5()  per  cent.  Several  hard, 
painless  swellings  appear  in  a  line  with  the  molars.  'I'he  skin  covering 
them  is  at  first  mobile,  but  later  l>ecomes  adherent  and  finally  breaks, 
a  muco-purulent  fluid  lieing  discharged  from  tlic  wound,  which  is 
surrounded  l)y  flabby  granulations  which  readily  bleed. 

Tlie  cause  is  infection  with  the  actinomyces  from  the  cavity  of  the 
mouth. 

Treatment  consists  in  early  opening  of  the  swellings,  drasnc 
curetting  of  the  parts  and  dressing  or  plugging  with  tow  saturated 
in  tinct.  iodi.     Potassium  iodide  should  be  administered. 

Like  actinomycosis  in  cattle,  botryomycosls  of  the  lips  and 
cheeks  in  horses  is  not  uncommon.  Small  fibrous  swellings  form, 
most  frequently  at  the  points  where  skin  and  mucous  membrane  arc 
coterminous. 

Treatment  should  be  undertaken  early  ;  it  consists  in  removal 
of  the  swellings,  careful  disinfection  and  suturing  of  the  wound. 
For  this  atfection  potassium  iodide  may  be  administered,  but  its 
effect  is  uncertain. 


(:<.)  TlMOriiS    OF    THE    LII»S    AND    CHKKKS. 

Warts.  In  dogs  and  horses  the  lips  are  not  infrequently  the  scat 
of  great  numbers  of  small  warts.  These  new  growths  occur  botli 
on  the  mucous  niend)rane  and  on  the  skin,  and  vary  from  the  si/.( 
of  a  pin's  head  to  that  of  a  })ea.  Their  covering  is  often  wantiiiL' 
in  pigment,  in  conse()uence  of  which  they  a])pear  red  on  the  surface 
and  arc  often  thought  by  laymen  to  be  parasites.  They  are  almost 
always  founil  in  young  animals,  and  though  often  unsightly,  soiiit 
times  bleeding,  they  appear  to  cause  no  particular  inconvenienci . 
and  may  disapjjear  after  a  short  time  without  apparent  caiisr 
Papillomata  may  be  transmitted^  from  one  dog  to  another  ;  thouiih 
attempts  to  inoculate  other  aninuils  have  proved  ineffective  (Garcini 
!f  mastication  lie  interfered  with,  they  can  be  removed  with  scissors 
but  if  thev  cause  no  inconvenience  it  is  better  to  await  tlit;i 
spontaneous  disappearance. 
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Encysted  tumours  als..  „cciir  fmjuently  on  thv  lips  „f  1„„h,-k  ; 
lh»-y  lie  close  under  the  mucous  ineinl.iane,  sometimes  attain  tiie 
size  of  a  pigeon's  egg.  and  contain  a  thick,  Huid,  honey-like  material. 
They  are  really  ret<'ntion  cysts,  produced  hy  obstruction  of  the  ducts 
of  nmeous  glands.  So  long  as  they  attain  no  considerable  size, 
nor  become  the  seat  of  inHanunatorv  clianges.  they  are  seldom 
observed.  To  detect  them,  the  thund.  is  laid  on "  the  external 
skm,  the  fingers  on  the  mucous  mend)rane  of  the  lip.  which  is 
allowed  to  glide  slowly  through  the  Hngers.  When  such  tumours 
become  uiHamed,  they  cause  enlargement  of  the  sui)maxillary  lymph 
glands,  .lisplace  the  lips,  and  impart  to  the  face  .somewhat  of 
the  appearance  of  facial  paralysis.  If  (hey  become  inflamed,  or 
interfere  with  feeding,  treatnjent 
will  l)e  re(|uired.  It  is  generally 
sufficient  to  lay  open  the  parts 
and  dress  the  interior  «  ith  nitrate 
of  silver,  sulphate  of  coj)per, 
2  per  cent,  corrosive  sublimate 
solution,  or  l()-20  per  cent, 
solution  of  chloride  of  zinc. 

Atheroma.      A    cyst    dev»>lops 
above     the     baxe     of     the     false 
no.stril  in    horses,    usually  result- 
ing from  occlusion  of  a  sebaceous 
follicle.     It  is  filled  with  a  gran- 
ular   material.     It    may    become 
as    large    as    a     hen's     egg.      is 
round,     painless,     and    freely    movable,    but     .seldom     causes     any 
difficulty  in  breathing.     By  passir.g  the  finger  into  the  false  nostril, 
it    inay    be    readily    felt,    and     is   sometimes    visible   from    without. 
(Fig.   2«9.)     Sucli  growths  are  seen  oftenest   in  young  foals.     They 
are    easily    removed.     The    animal    is    cast—though    in    very    quie't 
subjects  this  is  scarcely  necessary  -and   an   incision   matie   through 
the    skin    in    the    long    direction    of    the  head.     The    cyst    is    then 
f-Miisped   with  forceps   and   freed   from    its   surroundings."  care   being 
taken  nm  to  incise  it.  as  its  removal  is  thus  rendered  more  difficult. 
Should  sudi  an  accident  happen,  a  <laik-grey,  granular  in,it«>rial   is 
ilischargeil,  and  the  iiuier  wall    of    Hie    cyst    comes    in    view.     The 
iiMsal  mucous  mendirane  being  firmly  adherent  to  the  swelling  may 
lic  injured,  when  froth  from  the  nostril  will  appear  in  the  wound, 
but  even   where  the   mucous   mend)rane   has   been  cut.   healing   by 
!---mary  intention  occurs.     The  wuuiul  i.^  at  once  sutured,  and  finally 
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nisKAses  OF  the  lips  and  cheeks. 


covered  with  iodoform  tolkHlion  or  wound- gelatine.  Tempel  removed 
a  dentigerous  tyst  from  a  horse's  upper  lip.  With  the  exception  of 
those  named,  new  growths  on  the  cheeks  and  lips  are  comparatively 
rare  in  domesticat^l  animals.  Fibromata,  sarcomata,  carcinomata 
and  melanomata  have  been  seen  and  operated  on  with  varying  success, 
depending  on  the  kind  and  age  of  the  tumour. 

Treatment  consists  in  careful  removal  of  the  new  growths,  which 
is  seldom  very  difficult  if  the  knife  be  used  early  and  boldly. 


(4.)  PARALYSIS    OF   THK    LIPS.     FACIAL    PARALYSIS. 

The  facial  is  the  motor  nerve  of  the  muscles  of  the  ears,  eyelids, 
nose,  lips,  cheeks  and  subcutaneous  muscle  of  the  neck.  Arising' 
from  the  pons,  it  enters  the  inner  ear  with  the  N.  acousticus,  passes 
through  the  Fallopian  canal,  and  outwards  through  the  stylomastoid 
foramen  of  the  petrous  temporal  bone,  penetrates  beneath  the 
parotid  gland,  ami  then  passes  over  the  posterior  border  of  the  lower 
jaw,  on  the  external  surface  of  which  it  divides  into  several  branches 
which  join  the  superficial  temporal  nerve  to  form  the  subzygomatii 
plexus. 

Paralysis  of  the  facial  nerve  occurs  rather  fretjuently  in  horses, 
bul  is  rarer  in  oxen  and  dogs.  It  is  commonly  confined  to  one  side, 
often  to  the  nerve  supply  of  the  upper  lip  :  the  deformity  conse<iueiitly 
is  slight,  and  tin  mischief  may  be  overlooked.  Hut  double-sidcil 
paralysis  interferes  very  noticeably  with  feeding,  and  therefore  with 
nutrition,  while  at  a  later  stage  the  respiraticm  in  fast  paces  mimv 
be  impeded  owing  to  paralysis  of  the  nostrils. 

The  cause  is  most  fre(|uently  external  injury  impairing  the  con- 
ductivity of  the  nerve.  Tiie  malady  is  therefore  common  in  horses 
which,  in  consequence  of  colic  or  injuries  to  the  feet,  lie  a  great  deal. 
Siedamgrotzky  first  noted  that  this  nerve  often  becomes  bruised  at 
the  point  where  it  turns  round  the  lower  jaw.  The  cheek-straiis 
of  the  head-collar,  and  especially  the  buckle  at  the  left  side,  may 
easily  injure  the  nerve  when  the  animal  is  lying.  'I'he  double-sidcil 
paralysis  described  by  (Jrebe.  and  erroneously  regar<led  as  retlcv 
paralysis,  is  similarly  produced.  In  earlier  times  facial  paralysis 
was  often  caused  by  inserting  hair  setotis  in  the  cheeks  as  a  remctiv 
for  disease  of  the  eye.  It  occurs  during  the  j)rogress  of  serioii- 
infectious  disorders,  such  as  inHuenza.  petechial  fever,  etc.,  and  ni:i\ 
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also  be  produced,  as  in  man,  by  severe  chills.     Ttz  saw  the  condition 
after  an  animal  had  been  struck  by  lightning. 

Tlie  paralysis  is  mostly  confined  to  the  facial  muscles      The  lips 
are  <l,storted.  the  nostrils  narrowed,  the  upper  lip.  and  .sometimes 
the   under,    are   drawn    towards   the   sound   side.     The   condition    is 
best  recognised  by  looking  at  the  lips  from  in  front.     So  long  as  one 
side  alone  is  affected,  feeding  is  little  interfered  with  ;    but  in  double- 
sided   paralysis  the   lips  hang  fla.cid.  a.  condition   best  seen  in   the 
under  lip,  and  feeding  now  becomes  slow  or  extremely  difficult      The 
food  can  only  be  gras,,ed  with  the  teeth,  and.  in  <lrinking,  the  corners 
of   the   mouth    must    be    immersed    in    order   to    prevent   the   water 
Howmg     back.       Even     when     carefully    teiuled.     animals     rapidly 
ose  condition,  for  they   have  difficulty    not  only  in  grasping  food 
but   owing  to  the  paralysis  of  the  cheeks,  also  in  masticating  it      The 
food  cannot    be   brought   between   the  ..pposing   rows  of  teeth  and 
so    accumulates    between    the    cheeks' and  molars.     These    are    the 
appearances  when  injury  has  occurre.l'at  the  point  where  the  nerve 
passes  round  the  under  jaw  ;   but  where  in  addition  the  subzygomatic 
nerves  art  involved,  sensation  is  lost  in  the  skin  of  the  affected  side 

Facial  paralysis  due  to  central  injury  or  di.scase  .s  different  both 
in  Its  symptoms  and  consequences.  Shou!-!  the  lesion  be  sufficiently 
near  the  brain  to  involve  the  zygomatico-temporalis  nerve  then 
111  addition  to  the  above  appearances,  paralysis  affects  the  levator 
palpebrarum,  as  well  as  various  muscles  of  the  ear.  The  upper  eyelid 
droops  (ptosis)  whilst  the  orbicularis  palpebral  urn  is  unable  properly 
to  close  the  eye,  an.l  the  external  ear  on  the  affected  side  hangs 
'■"•ply  (t-g.  27(.).  Zahn  found  the  eye  of  the  affect.,1  side  smaller 
and  the  cornea  clou.ly.  Disturbance  of  bearing  could  also  Ik^ 
.Ictected.  Not  infre.,uently  paralysis  of  other  portions  of  the  body 
i'<.<'n.pan.e.s  paralysis  of  the  facial  nerve:  thus  Jewtichilew  .saw 
'.■"..plegia  h.mpel  paralysis  of  the  trigcmina  Inervc,  and  Fuchs  of 
trie  hypoglo,ssal  and  glossopharyngeal. 

The  causes  are  various.  Tumours,  developing  in  the  parotid, 
well  as  disea.se  of  the  Fallopian  canal,  may  cause  pressure 
m  the  nerve.  Occasionally  the  origin  is  .■cntraf  Thus  the  post- 
n.ortcm  of  a  horse  suffering  from  double-sided  paralysis,  disclosed 
N.rcoma  ot  the  pons,  (fotze  noted  paralysis  of  the 'lips  ami  cars 
I"  a  horse  after  influenza,  and  found  on  section  an  abscess  in  the 
•'■-H,ellum.  In  another  case,  Lydtin  saw  sarcoma  of  the  i.etrous 
t-'.nporal  bone,  the  growth  extending  from  tlie  posterior  convolutions 
-'» the  cerebrum  to  the  point  of  origin  of  the  tw.lfth  nerve.  Thoniassen 
">"l   Hamburger  found  luemorrhagc  in  the  facial  nerve  centre      In 
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a  (lojt  Mint  siiffoml  from  unilalt-ral  pariilysiH  Monfalli-t  fouml  tulKi- 
ihIohIh  (if  tlu'  nu'iiinjjfs. 

It  is  (littiiiilt  to  »ay  if  rhouiiiatic  paialywiH  of  the  facial  iicrvc 
(Kf  iiiH  ill  auiinalu  an  well  a^*  in  men.  The  greater  nunilKT  of  eases. 
at  any  rate,  are  of  traumatic  orijjin.  Disease  of  the  middle  ear  iK-inj.' 
rare  in  tht-  horse,  it  eannot  often  1h>  a  determining  agent,  and  Milllei 
lias  never  seen  a  ease  of  facial  paralysis  in  dogs,  though  in  tiieni 
middle  ear  disease  is  comparatively  common.  Hut  Trofimow  relates 
tiiat  a  hitch  siiowed  one-sided  paralysis  inconsequence  of  eatehiiij.' 
cold  :    the   upper  eyelid   was   involved  ;    cure   was   etfected   in    two 


Kh..:i70.      Ki^.lit-.si.U'dfa.ialiMialysis  Viu.  •21\       Doul.k-si.lnl  fa.ial 

(..iilial).      Th.'    |.i..tiusion    ..I    llu'  paialvM.s  (|,rii,.l„ial). 

tiinj!\ic    i.-    acciilcutal     it  ilix's  mil 
ii(ics.saiil.v  iHciir  in  fatial  paralysis. 

months,  hut  a  relaps,-  is  said  to  have  occurred  later.  Cattle  .st'ldon, 
suffer  from  facial  jiaralysis.  prohahly  hecause  the  nerve  is  protecl.Ml 
against   mechanical  injury  by  the  liorns. 

l.uUmhle-sided  paralvsis  hoth  nostrils  fall  in.  hut  a  sufficient  oi..-niML' 
remains  for  ordinarv  "luiet  respiration.  Immediately,  however.  tlw,l 
Wreathing  is  hurried,  from  such  causes  as  excitement  or  rapid  movemc.U 
a  snoring  sound  becomes  audible  during  inspiration.  As  the  Iu.im 
breathes  onlv  through  the  nose,  the  narrowed  opening  becomes  ii. 
sufficient,  the'edges  of  the  nostrils  are  pressed  inwards,  and  inspiratuiv 
.Ivspnoea ensues.  That  asphyxia  is  always  caused,  as  Claude  BeriiMi.l 
stated,  has  pot  been  borne  out  by  the  experiments  of  Giinther  and  Ell.  ir 
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bergpr.  Moller's  olworvationsHupport  thow  .,f  KllenlxTger.  hut  it  must 
Ih' allowed,  as  slum  II  ill  a  cas.- related  l.y  SehniielHTger.  that  an  animal 
atTeete.1  with  this  form  of  paralysis,  if  exeite<l  and  forrihiy  driven, 
may  not  only  suffer  from  severe  dyspiura,  hut  inav  even  sucoumh. 
In  one  case  of  douhle-sided  peripheral  paralysis  the  hreathing  was  of 
a  snorinjf  (•haract<'r.  even  when  the  patient  was  at  rest,  whilst  .iuriiiK 
inspiration  the  nostrils  iM-came  confracteil  and  the  false  nostrils 
collapsed  (Kijg.  272). 

Diagnosis  of  central  |.aralysis  is  not  .lifficult.  though  determination 
of  the  cause  and  its  e.vact  position  rctjuire  much  care.     Shouhl  the 


lips,     it     is    peripheral  : 


jiaralysis  he  confined  to  one  or  hoth 
where  the  muscles  both  of  the  eyelids  and 
ears  are  atfect^-d  at  the  same  time,  the 
injury  is  ahove  the  point  where  the  nerve 
turns  round  the  jaw.  Central  paralysis 
nuiy  sometimes  Ik-  recojjnised  iiy  the  con- 
tinued existence  of  reflex  irrifahiiity  in  the 
affected  parts,  showing  that  <ondiictivitv  of 
the  nerv«'  is  not  destroyj-d. 

Prognosis.  .Many  cases  of  peripheral 
paralysis  recover  in  from  four  t(.  si.\ 
weeks.  Return  of  irritability  on  faradisa- 
tion points  towards  recovery,  and  this 
usually  occurs  gradually.  When  the  animal 
is  in  a  stat«  of  rest,  it  may  fje  noted  that 
the  lip  is  returning  to  its  normal  position  ; 
should  it  be  excited,  however,  the  distortion 
again  becomes  visible.  A  prognosis  is. 
therefore,  best  arrived  at  while  the  patient 
stands  .,uietly  in  the  stable.  Cases  of  incomplete  paralvsis  gener- 
ally n-cover  :  those  in  whi<h  the  eyelids  and  ears  arc  affected  are 
'H.f  hopeful,  and  where  tumours  are  the  cause  a  cuiv  is  not 
to  Ik.  expected.  Further,  when  the  paralvsis  has  iH^en  in  existci.c,. 
tor  more  than  two  or  three  months,  the  prognosis  is  alwavs 
unfavourable.  Double-sided  is  generally  less  hopeful  than  singl'e- 
sided  paralysis,  while,  if  the  appearances  point  to  some  (entral  <ause 
little  hope  of  cure  can  be  entertained. 

Treatment.  In  one-sided  incomplete  paralvsis  the  foo.l  which  has 
arcu.  >.■  .ted  in  the  cheek  must  be  removed  after  each  meal.  Nothing 
further  .s  neces.sary.  In  complete  paralvsis  of  ,„„.  side,  soft  easilv 
M.isticated  food  should  b,.  given,  and  the  skin  over  the  wrk  .>f  Jh'e 
l""cr  jaw.   where  the   iierv.-  cros.ses  the   bone,   rubbed   with   a    mild 
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couHtor  irritant.  Such  iiwaxureM  wrve  to  natiHfy  the  owner,  and 
the  ruhhin^  certainly  appt-an*  to  promote  recovery.  Tlie  fre«iiiently 
recomniende«l  injection  of  veratrine  into  the  cheek  over  the  courwc 
of  the  nerve  han  prove*!  of  little  value.  Klectricity  is  Mcldoni  nucc«'s.s- 
fnl  owing  to  the  e.\ce»Hive  Henwihility  of  the  horse  to  this  agent. 
(roul>au.\  advised  electricity  and  counter-irritation  ;  and  Kalduni 
in  a  (-ase  of  facial  diplegia  treated  l»y  the  continuous  current  ohtaincd 
recovery  in  a  month.  In  doulile-sidc<l  |)aralysis  the  princi))iil 
point  is  attention  to  the  food,  which  should  consist  of  mashes,  gruel, 
and  green  stuffs,  ('orn  should  he  given  crushed  and  in  a  deep 
H'ceptacle.  so  that  the  animal  can  more  easily  seize  it  with  the  teeth. 
To  avoid  the  tenileiu-y  to  dyspruea.  SchiinelH'rger  advised  that  wire 
sutures  Im'  passed  through  each  nostril,  and  brought  togetlu-r  over 
the  nose  :  while  others  recommend  the  excision  of  a  portion  of  tlic 
external  wall  of  the  nostril,     'rracheotomy  is  sometimes  useful. 

Voigtiiinder  (ihservcd  pt-riodical  attacks  of  cramp  in  the  region  siipplicil 
by  the  N.  facialis  in  a  horse;  '"  on  the  right  side  the  iii)|H'r  eyelid  begaii 
to  twitdi.  a  slight  contraetion  like  a  shadow  ran  across  the  inas.scter  as 
far  as  the  lip.  and  then  In-gan  powerfid  contractions,  which  drew  the  liylit 
half  of  the  upper  lip  upwanis  and  outwards,  and  set  in  motion  the  entin- 
half  of  the  head  behind  the  eye."  These  attacks  came  on  every  tivc 
mimites.  and  occurred  even  during  feeding.  The  owner  stated  that  tlir 
disease  had   been   in  existence  for  several  years. 

A  peculiar  condition,  probably  nervous,  described  as  "  involuntary 
shaking  of  the  head."  from  the  predominant  symptom,  is  .souietimes 
seen  in  horses  and  often  in  ponies,  especially  during  the  warm  montli> 
of  summer.  On  pulling  up  after  exercise,  or  even  in  the  stable,  the 
animals  shake  the  head  more  or  less  violently  according  to  the  ca.xe. 
the  movement,  continuous  or  intermittent,  being  from  skle  to  side, 
or  up  and  down.  The  cause  is  unknown,  but  the  symptoms  have 
l)een  attributed  to  neuralgia,  parasites  in  the  nasal  chand)ers.  and  I" 
abnormal  blood  pressure  in  the  brain.  Treatment  by  purgatives  m 
sedatives  (bromides  and  chloral)  ap|)ears  to  give  only  temporary 
relief,  but  section  of  the  superior  maxillary  nerve  at  its  e.xit  from  tlic 
infraorbif  \1  foranu'n  has  been  more  or  less  beneficial. 

Degive  noticed  paralysis  of  the  tongue  and  lijis  i!i  horses,  a  disonln 
which  is  saict  to  be  frei|uent  in  Kelgiuin.  and  wliicli  has  a  certain  resciM- 
blance  to  bulbar  paralysis  in  man.  He  found  general  progressive  paraly-  > 
of  the  bulbar  nerves,  which  was  attended  with  salivation,  paralysis  of  tin- 
masticatory  muscles  and  of  those  of  the  tongue  and  lii)s.  with  consequeiii 
difficulty  in  eating,  portions  of  the  food  falling  out  of  the  mouth.  FaraK>  - 
of  the  soft  palate  and  pharyngeal  muscles  was  soiiielitiies  present  m  : 
interfered  with  swahowing.     The  malady  always  ended  in  deatl.,  geneiiil' 
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II.     DISEASES  OF  THE  MOUTH. 

(I.)  FOMKI(;\    M()J)IKS    IX   THK    MOl'TH. 

Fn  .l.mi..sti,«t...l  animals,  ami  VHfH-,.m\\y  i„  ,|„k«  ami  .aftl...  foreign 
iKKlu's  tak.-n  into  tlu-  ,„„„fh  al..n«  with  fh,.  fo,Hl.  „r  pick.-l  up  i„ 
play   are  apt  t..  I«.,„,n(.  fix..<l  ii.  ,„.siti..n.     |„  ,|ogs.  »„,„,.„  «„,!  ,„.,.,||,... 
liw  th|.  nmst  .•..m.n.m  objects:    i„  .-attl...  pieces  „f  vv„„<l.  whi.l.  Ii.> 
iK-tw.-,.,,  flu.  toHh  ,„•  the  teeth  an.l  .heeks  ;    while  nee.lles  usuallv 
p.-netrate  the  t..M«ue  ..r  palate.     The  animals  salivate,   are  restless 
ami  exhil.it  chewing  n.oven.eiits  when  the  mouth  is  apparently  empty  ■ 
sonie  shak,-  the  iu-aW  or  make  .uutious  attempts  to  swall.'.w  •    an.l" 
If  the   ..rei^n  l.o.ly  is  not  rem..ve.l.  they  iK-eome  thin  from  insutfieient 
"..unshment       Where    su.h    symptoms    are    met    with,    the  mouth 
shoul.l  Ik.  cirefully  examined.     The  objects  lK-in«  often  yery  small 
Ike  mv.lle.s  or  splinters  of  woo.l.   it  is  necessary  to  search"  closely 
\  here  hard  b.Klies  iH-come  fixed  betwen  the  upper  an.l  lower  teet'h 
he  mouth  can  sometimes  neither  be  .lo.se.l  by  the  animal  itself  nor 
by  external  for.e.      In  .logs  and  cats,  seuing  needles  a-e  often  fixe,! 
m  the  base  of  the  tongue. 

Apart  from  difticulty  in  fW.ling  ami  lo.ss  of  cnditi.m.  ..ther 
symptoms  may  superyene.  A  horse  has  Im-ci.  seen  to  die  of  bleeding 
from  the  palatine  artery,  primarily  brought  about  by  a  needl,- 
I»-netrating  the  tongue.  .Most  yeterinary  surgcns  have  removed 
|H.-ces  of  bone  fn>m  betw.-en  the  molars  in  .logs,  which  were  unable 
'"  .•l..se  their  mouths,  and  in  coii.se.pience  had  In-en  suspecte.1  ..f 
rabies.  L.n.lenberg  saw  epileptiform  afta<.ks  in  a  cow  result  from 
a  sharp  m..lar  injuring  the  tongue,  attempts  to  eat  imme.liately 
l"o,luc.nK  an  attack  T..  remove  a  foreign  bo.ly  the  mouth  sh..uld 
'<•  f..r<-e.l  open,  an.l  the  object  seiml  either  with  the  haml  or  with 
"neps.  Xeedles  are  nearly  always  foun.l  penetrating  the  tongue 
frniM  behm.l  forwards,  assuming  this  position  in  conHe.,uen<-e  of  the 
Mruggles  of  the  animal  when  choking,  or  the  attempts  it  makes  to 
<li-|)lace  the  nee.lle. 

Injuries  to  the  hard  palate  arc  sometimes  c.mpiicafe.l  with  .severe 
l'i"<hng,   an.l    rcjuire    most    careful   attention.     When    the   palatine 
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artery  w  woumltMl,  the  tininml  tnay  M«'<1  to  death,  ax  the  m.)vementn 
of  the  tongue  interfere  with  thronihuH  formation.  In  venoiw  hleiMlinjr 
the  following  treatment  is  generally  sutticient  :  after  covering  tlu 
tongue  with  flour  to  the  thickneMH  of  an  ineh,  the  mouth  in  firmly 
Inmnd  an<l  the  horse  left  at  rest  for  « — -H  hours.  In  Hovere  art^'riai 
lile<>(ling  from  the  hard  palate,  the  mouth  should  Im-  held  open  with 
a  gag,  and  the  actual  cautery  iipplied  to  the  hleedmg  point;  or  the 
horse  may  Ik*  cast  and  the  art«-ry  ligature<l.  rnd»>r  some  circum- 
stances pressure  uuiy  Ik-  employed,  as,  for  instani'"  in  injuries  of 
the  anterior  parts  of  the  palate*.  Aft^T  placing  on  ..e  injurt-d  spot 
a  pad  of  tow,  preferahly  soaked  with  adrenalin  soluti(m,  a  handagc 
is  passtnl  over  it.  and  firmly  tied  around  the  jaw.  iK-neath  the  upper 
lip.     This  should  remain  in  pliU'e  for   l'2  hours. 

In  spite  of  the  unpleasant  smell,  wounds  of  the  mouth  usually 
heal  rapidly  after  removal  of  the  foreign  InKly.  Where  det'p  cuts 
exist,  the  mouth  shoul<l  tK>  clean.sed  after  each  meal  anil  the  animal 
l)reventvd.  either  hy  mu/zling  or  tying  up  short,  from  again  soiling' 
the  part. 

The  tongue  is  sometinn's  strangulated  by  ,i  cord  or  ruhlier  hand  ; 
this  has  repeatedly  Ix-en  se«'n.  both  in  horm's  and  dogs.  Sometimes 
with  the  view  of  keeping  the  horse  (|uiet  during  grooming,  oi 
occasionally  from  malice,  a  piece  of  string  is  tied  rouml  the  tongue 
Kirchner  relates  a  remarkable  case  of  the  kind  in  a  cow,  where  the 
t(]ngue  Ix'canie  snared  in  consequence  of  chewing  some  string.  In 
dogs  and  cats,  sections  of  bloml-vessels  or  elastic  bands  sometimes 
slip  on  to  the  tongue  aiul  remain  fast.  In  one  of  the  two  cases 
described  by  Barrier,  a  section  of  aorta  was  found  encircling  the 
tongue,  which  was  necrotic.  Carrucci  relates  a  similar  case,  where 
the  tongue  was  swollen  to  four  times  its  normal  size.  Kitt,  when 
making  a  post-niortein  e.vainination  of  a  goat,  found  an  iron  rini! 
i  inch  broad  and  '21  inches  in  circumference,  firmly  fixed  round  tin 
tongue.  The  animnl  had  shown  ditHculty  in  eating  and  was  tinallv 
killed. 

Such  a  conilition  is  recognised  at  the  first  glance  by  the  grcai 
swelling  and  bluish-red  colour  of  the  tongue.  The  affected  portimi 
is  sharply  defined  posteriorly  an<l  the  adjoining  part  is  still  perfectly 
n(Tnial.  Closer  examination  discovers  the  encircling  object,  whii  li 
may  at  first  be  hidden  by  the  swelling.  The  condition  is  one  <'l 
strangulation,  and.  if  not  relieved,  necrosis  of  the  tongue  result- 
from  interference  with  circulation  anil  nutrition.  But  this  necro>i- 
d<K's  not  always  set  in  rapidly,  and  recovery  sometimes  occurs,  evi  'i 
where   the   tongue    is   already    insensible  and  »'olil,   an<l   of    a    l»lui-'i 
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nrot..       In    «»,h    ,^.,,    s,.ariH,.„ii„„    is    a.lviH«l,l,..    lo„Kitu.linal 
e^^    UKUHl    artory     an,i    giv.    rin-    to    profus.    an,l     <langero„. 

TxeiHl    /"*'*'•'"''"'    ♦'"•   »*^-'^"»    P'>^ti-   "^   the   tongue   nhould    .. 
xciwl  .    „r   „,  ..HHfs   where  extension   ,.f   the   necrosing   i.rorenH   in 

charl    "'f\"'"'"  ^"'"♦'""  «-''<♦-  heali,^,  „n,l  ehe<.k«  pl.trof active 
'vs  a  dreneh.    '"  "''  '""' "'"''  "'''  ""''  H|>propri„tely uln.iMist.re,! 

(-'.)   J)ISKASKS   OF   THK   TC)N(UK. 

MECHANICAL    IN.JI  UlES. 

I.V  !oiltn'l  T**"""  "^  *'"""  ^"""''"  previously  deHcrih.d  produced 

Cover   hLm'  '"V"  ''"'^""  «»'«'-i''"t'y  account,  for  'this. 

duZ  J^..      •^'"""''  •"  ""'*"•  **^  ^•""*'-"'  ""••"'>■  -  ^'n^itive  horses 

It.!  f     ""*;  "'"  '"^'•^•i»">tly  PaHH  a  cor.l  arouml  the  tongue. 

.r      an^th'T^'  ''""^''  *'"  *""^"'  ""^^  ''*'  ^"^  "'"*  »he   fr^nun. 

l..r"i  and  r  ^'^^''^^'r'""^  *'  """'•  ^"•'^"'•''  '^"^  *'"•"''  """'fr-     "' 
•iiXd  tet"'""         "'  '"'*"''  ""^  ''''"  ''^'  '"^"^"^  ''^  ^''-P  "'• 

roHu^rtn""  "^  tl'^/r^nuai  lingu*  also  occurs  in  horses,  sometimes 

-u  tmg  n  Huppurafon.  and  the  prcniuction  of  a  Hstula  or  sinus.     In 

<  a  tne  dorsum  of  the  toi^^ue  may  be  abra.led  by  rough  f.xlder.    Steifen 

a'f.lr  r  ^"'"f  '     *  ^'"*'"'     -"*"**  ^«^"'"«  gangrenous  and  slough. 

report  ot  the  case  points  to  a  blood-vessel  having  been  ruptured 
.  "'f7  ■"*"  frequently  found  near  the  base  of  the  tongue  in  oxen 
■  -■  not  always  of  a  traumatic  rature  ;    mon-  frequently  they  arc 

^  actinomycotic  infection,   which   will  be  described  lat«r      The 
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dog  often  bites  his  own  tongue,  or  that  of  another  clog,  in  fighting 
or  playing. 

Diagnosis  presents  no  (lifticuity.  The  irritation  in  the  nioutli. 
salivation,  want  of  appetite.  "  quidding  "  of  food,  or  slow,  eautious 
ina^tication  readily  indicate  the  nature  of  the  injury  and  its  extent. 
Healing  is  usually  rapid  and  certain,  though  transverse  wounds  of 
the  tongue  may  leave  a  deep  depressitju.  But  even  this  is  no  great 
drawback,  and  is  f)nly  worth  iwi'wv  inasmuch  as  the  animal  wastes 
f(XHl  in  eating,  and  the  tongue  may  be  lacerated  if  forcibly  handled 
during  examination.  But  a  porticm  of  the  tongue  may  l»e  torn  away 
in  the  first  instance  or  later,  and  if  the  fraenum  linguae  be  inv()lve(', 
mastication  will  be  rendered  difficult. 

The  attempts  to  cure  protrusion  of  the  tongue  have  shown  that 
in  horses  the  removal  of  3—4  inches  causes  no  inconvenience.  But 
where  more  if  lost  the  animals  are  unable  to  bring  the  food  between 
the  back  teetL.  At  times  they  seek  to  effect  this  by  holding  the 
head  in  the  air  like  chickens  when  drinking,  but  at  best  some  f<!<,.. 
must  be  wasted,  and  mastication  takes  longer. 

Graf  records  that  a  horse,  which  had  lost  the  point  of  the  tongue. 
had  severe  swelling  of  the  remaimler,  accompanied  by  salivation 
ami  inability  to  eat  solid  food  :  only  fluids  and  mashes  could  ' 
taken.  When  the  wound  had  cicatrised,  the  stump  only  extended 
ab<mt  I  of  an  inch  beyond  the  first  molar.  In  three  weeks  the  horse 
could  again  eat  ordinary  food,  but  took  three  times  as  long  as  formerly 
to  do  so.  Liidecke  descrilwd  a  similar  case,  in  which  the  tong..f 
was  lost  as  far  as  the  border  of  the  fraenum,  but  nevertheless  the 
horse  could  eat  as  usual.  Cadiot  and  Dollar  describe  two  ca-ncs. 
in  one  of  which  the  right  side  of  the  tongue  was  lost  from  a  point 
just  in  front  of  the  first  molars  ;  recovery  occurred  in  about  thrcf 
weeks,  and  there  was  no  subsequent  difficulty  in  prehension  or 
ma.stication.  In  the  other  the  tongue  was  divided  transversely,  the 
stump  only  extending  two  inches  below  the  first  niolars.  Despiir 
the  mutilation  there  was  no  difficulty  in  grasping  or  masticatnitr 
food  ('■  Clinical  Veterinary  .Medicine  and  Surgery  "). 

In  dogs  defects  in  the  tongue  interfere  especially  with  drinkinL'. 
as  son»e  of  the  water  flows  back.  But  in  time  both  dogs  and  Iioim-^ 
learn  to  eat  and  tlrink  in  the  usual  nuinner.  The  superficial  vessi  Is 
are  sometimes  torn,  but  as  the  lingual  artery  may  not  be  divi(l(  i 
the  nutrition  of  the  anterior  part  of  the  tongue  is  seldom  interfi  I'd 
with.  When,  however,  this  artery  is  torn,  necrosis  of  the  pom' 
of  the  tcmgue  may  easily  follow.  Severe  bleeding  after  the  injuiy 
is,    therefore,   an    unfuvonrable   symptom.     Cagny   shows   that    cMti 


SEPTrr    INFLAMMATION    OF  THE   TON(;t'K.  25» 

^Bvere  injuries  to  the  tongue  may  heal.     The  end  of  a  horse's  tongue 
had  al„.,>st  been  cut  off  about  four  inches  from  the  tip  bv  a  rS 

z;urr;:^^:::r'""'^  ^"^-'^ '-'-'  -^'-'---..  ai:; 

af  J"**?"'  'T'T.  '"  '^""^"""y  ''*"'^"^'"«  '^^  cavity  of  the  mouth 
after  each  meal.     The  horse  is  then  either  nu.z.led' or  tie,!  up 
preven    .t  s.„hng  the  wound  by  eating.     Clean  water  shoul,      la  • 
H>  kept  ,n  the  stall.     Deep  wounds,  /...,  such  us  reach  ncarl    Z 
.rough  the  tongue,  should  be  suture,!.     Verv  strong  sill<         ,t  ^' 
."af.-..al.    an.!    the   stitches   are    inserte,!    ,!..eply  and  ,.|o.c  t.^tl" 
o  herw.se  they  are  liable  to  tear  out.     If  i„  transverse  won.  is  the    o^  t 
f  the  tongue  appear,  to  !,e  necrotic,  amputation  nu.y  b,>  consi.l'er". 

sliould  be  deferre,!.  for  not  infre.,uently  the  tip  may  be  prLrve.l 
even  where  the  woun.i  exten,!s  tluve  quarters  througl.  tlu-  thi  l^ne  s 
of  the    „ngue.     Profuse  blee,!ing  results  on  .livision  of  t.J    i" 
art..y    but  ,f  tlie  horse  has  been  cast  for  op.-ration  tlu-  y  ,s      ' " 
.•as.ly  be  taken  up  with  fon.p.s  an.i  tie.l.     A.nputation  by  g„  va, 
auteiy.   or  elastic    ligature   obviates   this   cunplication.     ..dury      , 
he  fra.nu„.  often  lea.ls  to  forn.ation  of  abscesse  .  whi.-b  u.a         on- 
to lK>  opene,!.     Vruk.  any  ,.ir,.un.stan..cs.   the  parts     ns  'iX 
scrupul,)usly  clean.  '' 


ACUTE  INFLAMMATION  OF  THK  TONCiCK  (CUKSSITIS  MTTA) 
Compare,!    with    injuries    pr.Miuce,!    by    external    agencies,    acute 
inflammatory  processes  in  the  tongue  are  .sel,lon,  .seen      but  speeih  • 
inflammations.  t!ie  result  of  infection,  occasionally  occur    esZall  • 
n.  c-attie  and   horses.     Infection    is   parti.-ularly  >av,,uL    1.7,,   , 
|.r.ckly    f,K!der.     Cattle    a„,i    horses    usually    .su'^ffer    in    ,.on  .'.uen 
from  a,.ute  glo.s.sitis,   whi..h  often   becomes^nzootic,   and    s      "  y 
'l"e  to  the  entrance  of  pathologi,.al   mi,-ro-orga„is,ns.     That  .n    L 
P-eesses  an,l  c-ellular  inrtanunation  n.ay  exten.l  from  the  phary   v 
u>  the  tongue  .s  ..hown  by  Fiirstenberg'.s  observations  on  sh,.,.p 

he    t,.r^ue    swells    at     sou.e    point    and     becomes    hard    an,! 

I.      I  he  swelluig  mcreases,  fee,!ing  becomes  .lifticult.  an,!  sali- 

^.it-on  soon  set«  m.     In  ,.attle.  ,>xc,.ssivc  ,edema  about  the  pharynx 

Nhcmid  a.  ab.sce.ss  form  m  a  superHcial  ,>osition  the  pus  is  usually 
«  -harge,!  into  the  mouth,  but  ,!eep-seat,.,l  abscss  of  the  t,  g  . 
I  <.n  breaks  in  the  subn.axillary  space,  an,!  in  ..ttle  ,lis,.harges  1 
i-uiiariy  oftensive  pus. 
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Singard  observed  a  tiiinilar  dineane  in  young  cattle  leading  to  necrosiH 
of  the  tongue  ;  and  reportn  finding  bacilli  in  the  necrotic  partH,  which, 
even  aftei  many  cultivations,  reproduced  the  diseane.  Gresswell  described 
an  enzootic  glosnitis  terminating  in  necrosis,  and  stated  having  found 
bacilli  which  were  identical  in  appearance  with  those  of  malignant  oedema. 
Stockfleth  also  gives  an  account  of  gangrenous  glossitis  in  cattle  and  horses. 
Kolb  notice*!  in  cattle  an  inflanmmtion  of  the  tongue  characterised  by 
severe  salivation  and  (edenm  of  the  jjliarynx,  witli  painful  swellings  on  the 
fraunini  linguie  varying  in  size  from  n  i>igeon's  to  a  hen's  egg.  Tiic 
swellings  where  scarified  soon  healed,  otherwise  they  formed  abscess<'s 
with  fa-tid  cont(>nts.     Relirs  rei)orts  a  similar  condition  in  horses. 

Diagnosis  and  treatment  must  l>e  founded  on  the  character  and 
extent  of  the  disease.  In  general,  scarification  is  indicated,  to  allow 
disease  products  to  escape  and  prevent  necrosis.  Should  fluctuation 
appear,  recourse  may  at  once  be  had  to  the  knife.  After  treatment 
consists  in  thorough  local  disinfection,  and  feeding  with  nutritious 
fluids  or  senu-solids. 


CHKONIC    INFLAM.MATION   AM)   NEW  GROWTHS   IN  THE 
TONtUJE  (MAKROOLOSSIA). 

I'nder  the  names  of  tuberculosis  of  the  tongue,  degeneration  of 
the  tongue,  wooden  tongue,  and  chronic  inflammation  of  the  tongue, 
many  different  conditions  have  been  tlescril)ed,  which  have  a  certain 
similarity,  inasmuch  as  in  all  the  tongue  gradually  becomes  larger 
and  thicker,  and  eating  and  breathing  are  rendered  difficult. 

The  nature  of  these  processes  until  lately  was  doubtful.  Numerous 
foci  being  found  in  the  lungs,  they  were  described  as  tubercular. 
Siedamgrotzky,  in  view  of  their  pathological  and  anatomical  appear- 
ances, suggested  that  they  were  tlue  to  the  entrance  of  some  irritant . 
More  recently  they  have  been  carefully  investigated  and  it  is  clem 
that  several  diseases  have  been  confounded.  Micro-organisms  such 
as  actinomyces,  botryomyces,  and  tubercle  bacilli  have  frequently 
\ieen  found,  and  less  often  psorospermia.  At  times  no  cause  whatever 
can  be  assigned  for  the  chronic  inflammatory  process  by  which  tiu' 
fibrous  tissue  of  the  tongue  increases  at  the  expense  of  the  muscles 
Tumours  are  much  less  common  in  animals  than  in  nien. 
in  whom  carcinoma  and  syphilis  furnish  a  large  number  ■  t 
tongue  cases.  The  ox  is  the  most  fretjuent  sufferer,  and  in  it 
disease  is  generally  due  to  actinomyces.  Pflug  has  urged,  howevi  i, 
that  chronic  indurating  glossitis  does  not  always  result  fmi'i 
actinomycotic    infection,    but    may    be    due    to    hyperpiasi;>    of    lir 
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mu«.ular  cmnoctive  tissue.  Imminger  has  found  only  4  to  8  uer 
cent  of  the««  tongue  diBeases  to  i^  due  to  actinomyco  is  P  obablv 
H^phy  ococc.  are  son^etimes  the  cause.  TruelsenTdLny  others 
have  detect«,l  aetincnyces  in  the  horse's  tongue.  Co.ZL  w^h 
actinomycosis,  tuberculosis  of  the  tongue  in  oxen  is  vlr^  rit 


OLOSSITIS   (JHRONICA    INTERSTmALIS    FIBROSA. 

This  .lisease    first  descrifK^d  by  Truelsen  as  occurring  in  the  ox 

the    knife.    The    cut   surface    is   smooth    and   greyish    wliite     The 
muscular   substance   has   almost   disappeared.     Immingerdescr^^! 
two  forms,  viz.  :    („  Disease  of  the  tip  of  the  tongue  in  "0^""^ 
(2)  disease  of  the  base  of  the  tongue  in  old  animafs  ' 

The  affected  oxen  can  chew  but  little  or  not  at  all.  They  certainlv 
attempt  to  take  food  but  chew  slowly  and  let  fall  mS  of  what  -^ 
graspe,  ;  on  the  other  hand  they  can  swallow  fiuids.  Salivation 
soon  sets  m  and  the  manger  is  often  covered  with  foamy  saliva      The 

In  well-developed  cases  and  in  full-grown  cattle  the  prognosis  is 
unfavourable.  Such  animals  had  In^st  be  slaughtered.  Under  oppo- 
site circumstances  something  can  be  done.  Karly  treatment  . 
young  animals  is  often  completely  successful.  Older  animals  a  e 
usually  incurable^  As  i„  actinon.ycosis,  iodide  of  potassium  i.s  gi.^., 
...  full  doses  ai„l  the  tongue  is  painted  with  tin.ture  <,f  iodit  i 
necessarj'  after  scarification. 

ACTINU.MY.OSlS    OF    THE    TON,U:k.       OUKSSITIS    ACTINO.M  V,„T.<A. 

This  disease  is  very  common  in  cattle,  and  a  few  cases  i„  lu.rses 
and  sw.ne  have  been  recnlcl.  (Vrtain  localities  seem  particularly 
affected.  J. ranee  appears  nearly  exempt,  but  Hussia  Denmark 
-America  and  North  Africa  furnish  numerous  <.a.ses.  The  di.sease  is 
ta.rly  eonunon  in  tJermany.  7-2  per  cent,  of  the  t-tal  number  of  oxen 
slaughtered  in  Berlii:  showing  it. 

The  changes  in  the  tongue  consist  in  chrunie  proliferation  of  the 
-nnective  tissue,  which  exhibits  numerous  granulating  centres  In 
'I'esc  the  specific  fungi  an-  embedded.  Sometimes  the  .entw-s 
M.ppurate.  The  swellings  aiul  absees.ses  usuallv  rise  above  the 
general  suitace  of  the  tongue  and  arc  readily    visible.     Sometimes 
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the  ap|H'aruiic«'s  coTwiHt  in  ulceration  of  the  hase  of  the  tunj^ue  jiint 
in  front  of  tlie  Hwelling.  Thou>{h  such  leHions  are  usually  due  to 
aetinoniycoHis  their  true  nature  ih  not  always  reeojiniwd. 

Appearances  and  Progress.  The  tongue  gradually  iK^comeH  thicker 
and  larger,  especially  at  its  hase,  and,  on  account  of  its  stiffness, 
feeding  is  rendered  ditticult.  whilst  in  swallowiii-  the  iicad 
and  neck  are  ahnorinally  extended.  Salivation  freiji.  n  v  exists, 
and  difficulty  in  breathing  may  appear,  particularly  during  niasti- 
cHtioM  and  swallowing.  At  the  same  time  respiration  becomes  audible, 
whi.stling  or  rattling.  These  symptoms  slowly  J)ecoming  aggravated, 
tlu>  mouth  is  examined,  and  the  tongue  found  thickened,  its  bas(> 
iH'ing  unusually  stiff  and  hard.  The  veins  are  abnormally  large, 
and  the  surface  has  a  dark  blue  colour,  as  in  strangulation,  but  acute 
inflammatory  symptoms  (pain  and  cedema)  are  absent.  Hard 
swellings,  which  vary  from  the  size  of  a  pea  to  that  of  a  pigeon's 
egg,  are  occasionally  visible  on  the  surface,  and  may  show  signs  of 
erosion.  They  are  best  felt  when  the  tongu.  is  allowed  to  glide 
through  the  hand.  Zschokke  states  that  these  swellings  lie  im- 
mediately beneath  the  mucous  membrane,  and  cm  thus  l)e  readily 
detected.  Not  infretjuently  they  are  of  a  distinctly  yellow  colour. 
In  other  cases  the  tongue  is  simply  increased  in  size,  .\fter  a  time 
'  ,e  submaxillary  lymphatic  glands  swell,  and  at  a  later  .stage  nMleina 
..^  present.  The  difficulty  in  swallowing  prevents  the  animals  taking 
anything  but  fluid  nourishment,  and  slow  wasting  ensues. 

Henschel  and  Falk  at  the  Berlin  slaughter-houses  saw  actinomy- 
cosis of  thetongtie  a|>peariiig  as  white  or  yellosv  hard  swellings, 
varviinr  in  size  from  a  [lin's  head  to  a  bean,  somt'times  l\  ing  in  the 
nnicous  mend)rane.  sometimes  in  the  deeper  tissues.  Tlie  disease 
always  started  from  the  lower  (anterior)  border  of  the  d(«rsuni.  They 
think  that  a  certain  connection  exists  between  the  localisation  "f 
the  disease  and  the  maimer  in  which  oxen  gather  their  food.  In 
grazing,  the  tongue  is  rotated  and  f)a,sse(l  sideways  round  the  blades 
of    grass.      Iiijsiries  thus    inflicted    whicli    afterwartis    allow    the 

entrance  into  the  -  of  actinomvces  or  of  particles  of  food.     (H 

the  total  animals  slaughtered.  !>l  t»er  cent    siiowed  such  excoriations 
and  72  per  cent,  wen-  affected  with  actinomycosis. 

Treatment.  Prognosis  is  unfavourable,  and  animals  tit  for  tin 
butcher  had  l)est  be  slaughtered.  Fluid  foo<l  is  indicated.  Althougii 
hitherto  looked  upon  as  incurable,  some  cases  recover  after  local 
scarification  and  the  use  of  iodine.  Bassi,  Thoniassen.  Ostertiii: 
and  others  recomiiu'iid  iodide  "f  jiotassjum  internally.  I  t"  21  drachm- 

I  (Miart  of  water  for  six  succeeding  tlavs.     This  is  said,  however 
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Of  '        "IZ  ;!    '    "r''"'/"'"*"'"  rrhomassen.  Ontertag.  a.ul  others). 
»   100  ,,a«e„  strofK-l  HH.ms  t„  have  cmplHely  cured  one-thin!  ami 
o  have  so  „..,„.,    ,„„..  that  the,-  eoul.l  .K-sueeeHsfully  fatt.„: 
'"ly    -.0    ,.er   cent,    he    re^anlH    hs    huurahlc.     To  these  he  I  „„«    the 
a.lva„c.ed    ,.a.ses     an.l    those    in    which    the    root    of    the    tonTue     s 
,.nnc,,aliy  n.volve.l.     U'here  the  point  an.l  n.i.i.lie  alone  are  iZ.e, 
t»"    prognosis    ,s    „u.ch    „,orc   favo.nahle.    for    in    these   parts   ckn-T 
nicisions  ,nay  he  n.ad,-  without  danger  '  ' 

Dressing  with  tin..ture  of  iodine  u.ay  he  carrie<l  out  two  or  three 
■mesaday  aftereatu.g.     (,st.rtag.  however,  assigns nn.ch  importance 

Ik   a   ph..    the  fncture  personally,  using  a  stiff  brush.     The  ap.di- 

Htu  en,.  I  he  later  ohservat.ons  of  Thonias.sen.  Xocard,  Ost^-rtag. 
"I  "thers  g.ve  a  h.gh  value  to  the  administration  of  io<lide  of 
pota.ss,un,  mternally.  an.l  the  lo,.al  use  of  tinct.  iodi.  Under  any 
.•.rcu,nstance.s  .t  is  letter  when  .lealing  with  an  infectious  .lisease 
not  to  pla,.e  t.m  .nu.-h  rehance  on  ..on.plete  or  lasting  recover',  and 
forT  I"  7*"^""'*  "npn.ven.ent  is  declared  to  prepare  the  anin.al 
-the  butcher.  Such  annuals  fatten  n.ost  readily  on  distillers' 
.'"d  hrewers  grau.s.  which  make  only  slight  dennui.ls  on  their 
masticating  powers. 

I'AH.XLVSJS    OK   TMK    TOSl'AE    ((;|.(.SS()I'LK(;ia). 

InHammatory  pro,-cs.scs  may  intdfeiv  with  ,hc  movements  of 
'I-  tongue;  but  Its  paralysis  depends  on  injury  ,..  the  hvpoglos,sal 
n.;ryc.  which  supplies  with  motor  filaments  the  .-ollectiv;  muscles 
"t  the  tongue,  and  mo.st  of  those  of  the  hyoid  bone 

Wounds,  absce,s.ses.  ,„■  inHammatory  processes  mav  affect  the 
n.m.  at  some  point  of  its  cour.se.  or  at  its  origin  on^  the  inferior 
>...hue  of  the  medulla,  and  thus  pro.luce  glossoplegia.  Kater  .saw 
J'Mc-sKled  paralysis  occur  in  a  foal  which  three  months  bef.a-e  ha.l 
I... n  wounded  ,n  the  t'^roa,  -vith  a  knife.  On  the  left  side  the 
'-nis,les  of  the  tongue  ha<l  so  ..ompletely  disanpeared  that  at  that 
l'"nt  the  upper  and  lower  coverings  of  mucous  membrane  were  in 
'-'itact.  In  the  ca.se  of  a  horse  which  ha<l  first  suSered  from  left- 
H'l-I,  an.  aft..rwar.ls  from  general  paralysis  of  the  t..ngue,  Hallander 
nM..v..r..,|  on  the  left  .idc  ,,f  the  a,.-,l„lla  a  .sa.cma  which  ha.l 
"n.u.ated  ni  the  guttural  p.,u,h.     This  paralysis  is  also  seen  duri.ig 
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Hevert*  infectioiiM,  like  loiitugiouH  pleuro-piieimKiiiia  cif  llu'  horse 
(Hee  (^adiot  uiid  Dollar's  "  Cliiiiral  V»'t.  Mini,  and  Surgery  ").  In 
central  paralysis  both  nervt's  usually  suffer,  and,  of  course,  botli 
sides  of  the  toMi?ue,  for  the  two  hypoglossal  nerves  arise  very  close 
together.  In  the  horse  paralysis  of  the  tongue  sometimes  accom- 
panies acute  nuMiingitis,  or  cranial  dropsy.  But  every  case  of  douhle- 
sided  |)aralysis  is  not  necessarily  central.  Diplegia  (K.'cur8  in  horses 
whose  tongues  have  l»een  roughly  handled,  and  where  both  nerves 
have  l)een  injured.  In  dogs  double-sided  pani lysis  is  regularly 
observeil  during  rabies,  but  it  also  ap}iears  without  any  preceding 
illness,  and  is  sometimes  accompanied  by  masticatory  facial  paralysis. 
Here  the  cause  is  probably  central.  A  somewhat  similar  paralysis 
of  the  tongue  in  a  dog,  accompanied  by  rather  extensive  tlisease  of 
the  brain,  is  thus  described  by  Frick  : 

The  dog.  which  wa.'t  about  live  to  six  years  old,  usually  stood  with  its 
back  arched,  and  with  the  limbs  drawn  under  the  body  ;  there  was  general 
(juivering  of  the  entire  surface.  The  eyes  were  cloudy  and  watery  ;  tears 
r  vn  over  the  cheeks  and  fluid  from  the  noHtrils.  I»ng  threads  of  tenacious 
saliva  hung  from  the  mouth.  There  was  a  weak,  rather  frequent,  cough. 
The  rectal  temperature  was  103"2°  F.  Examination  of  the  cavity  of  the 
mouth  .slu'wed  that  about  1  to  Ij  inches  of  the  free  end  of  the  tongue  was 
relaxed  and  incapable  of  vohmtary  movement.  When  the  affected  part 
was  thrust  backwards  the  animal  could  not  return  it  to  its  normal  position. 
The  soft  palate  hung  flaccid  and  was  not  under  control.  Food  was  fairh 
well  taken  and  swallowed.  The  animal  eagerly  took  water,  which,  how- 
ever, at  once  ran  out  of  its  mouth.  To  overcome'  this  difficulty  a 
nd)bcr  tid)e  was  passed  into  the  lesopliagus,  and  water  administered  \>\ 
pouring  it  into  a  funnel  attached  to  the  free  uplifted  end.  After  a  slioii 
time,  however,  the  water  was  returned,  pari  iM'ing  lost  thr(uigh  the  moiitli 
and  part  passing  down  the  trachea,  causing  the  aninuil  to  cough. 

Diagnosis.  I'aralysis  <if  the  soft  ]mlate,  piint  of  the  tongue.  pharyn\ 
and  <eso]»hagus. 

Tfic  dog  was  removed  by  the  owner  wittmut   uiulergoing  treatment. 

.Jiirgens  thinl-M  that  nund)ers  of  the  observations  pid)lishe(l  in 
veterinary  h  eri;tine  as  glossoplegia  n-ally  relate  to  intlammaltii> 
affections,  but  paralysis  of  the  toiigtu'  may  certainly  result  from 
acute  inffannnation  of  that  organ. 

The  symptoms  of  one-sided  paralysis  are  displacement  of  tin 
tongue  and  difficulty  in  nuisticatioii  and  deglutition.  In  doubli - 
side<l  paralysis  both  acts  become  nearly  impossible.  ])articularly  tin' 
latter.  The  tongue  generally  hangs  from  the  mouth.  In  protraili'l 
cases  the  muscles  atrophy,  though,  of  course,  in  single-sideil  paraly-i^ 
only  those  of  the  paralysed  side  suffer. 

The  (lisi'jisf  iiHist  not  be  <•■. infounded  with  tiic  so-called  "■  ]"•'- 
rusion,"   where  the  tongue  is   voluntarily   lolletl  out   of  the  niouiii. 
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IWI.VHis    is    sl.„u„     l.y    .liHtortion    an.1    inHhilitv    t..    rHrmt    Mu- 
tonguf. 

Prognosis  in  g,.„orally  unfavourahle  in  .l„ul.U.-si,le.l  naralvslH 
1h..  ainnmls  ca.nu.t  l«-  fatk-necl,  a„.l  tlu-refon-,  if  the  .aHo  is  Wr- 
H.st,.nt,  ,t  .s  k-tter  t..  slang,  'er.  Monoplegia  is  „f  little  ....nmiuencc., 
UK  the  animals  can  still  feed  well. 

Treatment  <an  .!„  littl-.  .Should  th.-  disease  Im  cause.l  hy  evternal 
injuries,  these  must  he  ,Iealt  with  ..n  general  ,,rinei,,l,.s,  "..th.-rwise 
..ne  can  only  await  developments  or  slaughter.  In  fat  animals  the- 
latter  cours*.  is  jiieft-rahle,  as  condition  is  rapidly  lost. 

H.AML.A. 

Hanula  is  ,.o„„nonest  in  dogs  «n<l  .attl.-.  though  it  also  occ.^ 
in  the  horse^       ...Icr  the  point  of  the  t.mgue  in   the  fra-num  linguae, 
a  l(.ng  roundish  swelling  .h>velop.s,  which  may  attain  the  size  of  a 
hen  8    egg.     It    ,s    greyish-yellow,    soft,    and    not    inHained.     When 
..pene,l.   a  yell.,w,   jelly-like   flui.i   escapes,   and    the   walls   collapse. 
I  he   swelling.    ,f    of   any   <onsideral,le   size,    interferes   with   feeding 
aiHl  prcKluces  saliyation.     In  man  the  yoice  at  times  a.ssumes  a  harsh 
.roaking  t,,ne,  hence  the  (German  name  "  Froschgeschwulst  "  (Frog 
swelling).      The   pathological    cause    has   not    l.een   determine.l   eyen 
...  man.      It  was  th.M.ght  to  he  due  to  occlusion  of  Wharton's  duct, 
l.»t  this  IS  generally  found  to  be  clear.     More  recently  it  has  heen 
reganled  as  stoppage  of  a  mucous  du<t  (retenti..n  ryst)      The  con- 
dition  „,   the  dog   is   no  better  un.lerstood.     One  shoul.l   beware  of 
.egardmg  .-yery  swelling  in    or  near  the  fra^num   lingua>  as  ram.la 
"...v  Ihc  true  cyst  .leserving  this  title.     Marke.l  swcllin.r  of  the  loose 
sublingual  connectiye  ti.ssue  is  often   mistaken  for  the  CoiKlition   in 
.|..est,on,     .Such    .swelling    fre,,uei.tly    a.rompanies    cellulitis    at    tlu- 
mse  of  the  tongue  or  in  the  phuryn.x.     A  Hacci.l  swelling  containing 
.i<H.d-s  ained   or  yello«ish    tlui.l    is   then   found    under   the   ton.,., 
1..  ^hUIv  the  tra-mim  may  be  swollen  from  actinomycoti,-  proliferation 
Prognosis    is   fayourable,  th.mgh  simply  layin-  the  cyst  open   is 
metfecfiye  as  it  alway.s  .'ills  again.      Mut  this  rim  easily  be  preyente.l 
l.v  remoymg  the  thin  wall  with  .scis.sors  and  forcep.s'.     KMintrer  has 
•■'..(.i..yed    inje..tions    of    pilocarpi,,,,    with    success.     StockH,-fi,    has 
.i.'ser,bed   as  ,a„ula   in  .attle  an  enti.ely  dirterent   condition,   which 
takes  a  mnch  „,ore  troublesome  corns,.,  and  must   be  n-garded  as  a 
ma  ignant  inflamn.ation  of  the  sub.naxillary  ly„.ph  glands  (compare 
"iti.  aflect.ons  of  lymph  jj|,„„ls).     Hohenleitner  states  haying  seen 
"■•<>  '"<«es  of  ninul:.  cau.scd  by  acli„o„,y,.,.s.     The  .•aiuila  ,li.sappeare(l 
.'ttt'r  painting  with  iodin,.,  though  stiffi„.ss  of  the  tongue  persisted. 
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FRACTURE    OF   THK    HYOID    HONK. 

Oil  iic-couiit  of  it'M  Hlu>IU>rod  poHJtioii,  fntcturoM  of  the  liyoid  Iioih- 
aiv  raro,  hut  hiivf  iH'verthi'l«>HH  Ihh'II  ohwrvcd.  In  liorsw  iind  ciittlf 
they  nrv  prtMluced  by  thrusts  with  tlu-  horns,  arxl  blows  with  (he 
feet,  or  even  hy  violent  traction  on  the  tongue.  In  doffs  (hey  result 
from  the  animal  Immii^  roughly  seized  hy  (he  throa(.  as  is  sometimes 
done  hy  the  police  in  .securing  stray  animals. 

The  Symptoms  comprise  salivation,  prolapse  of  the  tongue, 
tliifieidty  in  eating  and  especially  in  swallowing,  aciunnulation  of 
food  in  the  mouth  and  swelling  in  the  throat.  In  complic'ated 
fractures  there  may  also  Ik'  l>leeding  from  the  mouth,  possibly  <if  a 
severe  character.  (Crepitation  on  moving  the  tongue  can  seldom 
Ik-  detected. 

I'^nicm  of  submucous  fractures  is  usually  complete  in  four  weeks. 
But  it  not  infrequently  happens  that  fragments  of  bone  perforat<' 
the  mucous  niembrane.  Intense  inflammatory  swelling  then  develo|>s, 
which  may  quickly  prove  fatal  (Herraud)  ;  or  mastication  anil 
swallowing  may  he  interfered  with,  and  death  occur  from  inanition, 
or  the  patients  may  re(juire  to  Ik-  sb'ughtered.  Fatal  bleeding  .some- 
times results  from  splinters  of  bone  injuring  neighbouring  blood- 
vessels. Rupprecht  relates  that  the  broken  hyoid  of  a  liorse  per- 
forated the  guttural  pouch  and  caused  (U-ath  by  lacerating  a  large 
vessel.  Asj)hyxia  caused  by  such  bleeding  occurring  into  the  larynx 
and  trachea  is  spoken  of  by  Bolle.  But  even  cases  complicated  li\ 
exfoliation  of  large  pieces  of  the  hyoid  may  recovi-r  in  from  si.\  In 
eight  weeks,  as  Schade's  experience  shows. 

Treatment  in  sin\ple  fracture  is  confined  to  supplying  suitabli 
fo«id  which  must  ne  easily  digestible  and  recjuirc  little  mast  icat  imi 
At  the  connnenccment.  water  may  Ik'  given  per  rectum,  especialK 
if  deglutition  is  ilitticult,  and  soluble  nourishment  may  be  administeicd 
in  the  same  way.  In  complicatt'd  cases  the  wound  must  Ik'  frequent  I\ 
cleaned.  Should  the  skin  Ih'  wtmndtnl  by  |)erforating  fragments  (an 
exceptional  occurrence),  ordinary  antiseptic  treatment  must  ln' 
ad<)|ited,  and   loose  pieces  of  bone  removed. 

NKW    CHOVVTHS    IN    THK    TONtilK. 

Whilst  carcinoma  of  tiie  tongue  is  common   in   man   it   is  com 
paratively  rare  in  domesticated  anir..als.  but  the  following  growth- 
have  l)eeu  observed  : 

In  young  dogs,  calves,  and  hors4-s.  numerous  p;ipillnmnt;i  are  v,:'.'. 
uncommon.     They  vary  in  size  from  a  pin's  head  to  a  walnut,  ami 
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art.  uMually  partially  rnmrerattil  in  the  Haiiva.  Tlu.  MigniKcHiur  „( 
thvm  ^rowtliH  ill  y„unK  animalH  has  not  Uhmi  oxplaiiMHl.  Flick 
Haw  a  young  Hportirig  tiog  whow  tongue  w«h  tliickly  c.ated  with 
>«uch  growthH.  'I'he  ((.luiition  is  seldom  of  inipoitanc-e,  .I.k-s  i,.,1 
interfere  with  eating  an.l  disappears  spontaneously.  'I'r.-aliiu.|it 
.oimiHtH  in  snipping  off  the  growths  with  scissors  „r  eniicleatiiig  them 
Fowler's  solution  of  arsenic  internally  is  useful. 

Fibromata,   sarcomata   and   carcinomata    are   seen    in    oxen   and 
horses.     They  only  r.n-eive  surgical  treatment  when  in  <.i    near  the 
tip   of   file   tongue,    whence   they  can   Im-   n-niov.d    l,y   amputation 
When  seatv<l  further  hack  treatment  is  useless,  ami  the  patient  lia.l 
Ix'tter  Ik'  siaughfered. 

Mucoid  cysts  have  frequently  heeii  seen  at  the  l.asc  of  the  (..ngiic 
in  horses.     |„   many  cases  they  have  cau.sed   no  complication    and 

have  only  lH«eii  discovered  after  <leaf  h  appart-ntly  fr an  c-pileptiform 

hf .  In  other  cm<es  they  have  cause.l  .lifficult y  in  swallowing,  hn-athing 
and  mastication.  Pedunculated  cysts  may  U-  reinoye<l  witli  the 
ccraseur  ;  the  Hatter  kinds  are  lai.l  open  and  their  interior  .lesln.yc.l 
with  the  cautery  or  l,y  dressing  with  tincture  of  iodine. 
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(:j.)  fracture  of  the  prkmaxillary  hoxk. 

Such  fractures  are  caused  l.y  falling  or  running  against  obstacles  ■ 
in  horses  by  kicks,  in  dogs  by  blows.  Sometimes  the  nasal  pro,.es.s 
alone  breaks;  sometimes  the  alveolar  purtioi,  with  on,-  or  more 
iMCM.r  teeth  is  involved  ;  s.,metinies  the  bodies  of  bo(|,  |,o„cs  ar.. 
"rokcii. 

Diagnosis  is  based  on  the  painful  chani.t.T  of  t|„.  .swelling  and 
"■I  the  result  of  examination  of  the  bone,  which  lies  almo.st  imin,- 
iliafely  under  the  skin.  Transverse  fractures  of  the  body  of  this 
Ix'iie  produce  results  similar  to  th..se  of  the  body  of  the  uml.-r  jaw 
'I'c  upper  incisor  teeth  and  the  alveolar  margin' of  tlic  bone  appear 
iii-vable,  or  are  more  ..r  less  displaced  backwar.ls.  The  upper  Ii,, 
;'tt«n  hangs  down  obli(,uely,  .so  that  on  .asual  examination  this 
injury  might  Ih>  mistaken  for  facial  paralysis.  S<.  lonu  as  the  fracture 
1^  .  onfined  to  a  single  alveolus  or  to  the  nasal  process,  it  heals  rapi.lly 
xnd  completely.  Transverse  fractures  <.f  the  body  givo  „reat."r 
trouble,  especially  when  the  alveolar  margin  and  the  incisors  arc 
iii'vable,  or  when  a  complicated  fracture  exists. 

Treatment  aims  at  fixing  the  fragments  in  [.osition  with  win- 
;n  t.n-  same  way  as  in  the  lower  jaw.  In  complicated  fractures  strict 
antiseptic  precautions  must  be  observed.     In  some  cases  the  incisor 
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twtli,  whifh  hiive  iMt'ii  iliHliK-aU'd  l>a(kwiir(lM,  can  only  Ik"  ri^plticctl 
in  tlifir  norrnul  p<mitiiin  aft'Or  the  lapw  of  Moint'  time,  and  l)y 
pxorcwing  conKklerahU'  force.  But  aM  M<K)n  an  they  arc  brought  intu 
pnMJtion,  HO  that  the  up|M>r  and  lower  twth  are  hi  eontaet,  the  movc- 
mentH  of  inastication  uHually  Hiiffice  to  con«plet#  rejilacenient.  In 
horw'H  trani<vcrHe  fnu-tMres  of  the  preniaxiiiary  l)one  junt  lM>hiiiil 
the  alveolar  prm-eKH  have  oft*'n  Int-n  nwn  :  in  one  caHe  the  upper 
inciHon*  had  all  In><>ii  thrust  downwards  and  hackwanlH  in  (-onHeiiueiuM 
of  the  animal  falling  on  the  mouth.  Reduction  can  often  \>e  effected, 
even  weveral  days  aft«'r  the  accident,  l»y  applying;  a  steel  hernia- 
clamp,  or  l)y  usiuK  as  a  lever  the  handle  of  a  hammer.  Sometimes 
strong  pressure  with  the  thundis  is  sufficient. 


(4.)    INJIIRIKS   OF   THK    INTKKDENTAL   iSPACK. 

The  interdental  space  is  that  portion  of  the  jaw  which  intervenes 
In-twi-en  the  corner  incisor  and  the  first  molar  tooth.  The  boiir 
here  presents  a  niore  or  less  sharp  border,  and  is  covered  with 
periristeuni  and  thick  mucous  nuMubrane.  On  this  part  the  pressure 
of  the  bit  falls.  The  bit  usually  rests  on  the  tongue  and  edges  of 
the  lips,  but  the  action  of  the  reins  presses  it  against  the  jaw.  ami 
thus,  especially  in  riding-horses.  j)rtKluces  wounds.  The  more  severe 
the  bit,  and  the  lower  it  is  ti.xed.  the  more  easily  this  happens.  Such 
injuries  are  also  more  frequent  with  a  high  and  shar|)  conformation 
of  the  Ixme,  a  thin  tongue  and  relaxed  lips,  and  with  riilers  whose 
h,  111  Is  are  henvy. 

rnfortunately.  woun<is  are  ofti'ii  discovered  only  when  the  jaws 
are  considerably  swollen.  Injuries  to  the  interdental  space  are  vcrv 
common  in  the  army  after  general  marueuvres.  and  when  cavalry 
ride  great  distances  without  veterinary  su{)erintendenre.  Tndcr 
such  circumstances  the  tnouths  re<|uire  to  be  examined  as  reguliirly 
as  the  backs  ami  saddles.  In  tender-mouthed  horses  leather  nr 
rid)ber  covered  bits  prevent  this  injury  and  shoulfl  be  u.sed  for  sonir 
time  after  healing  :  but  as  long  as  wounds  exist  they  arc  of  little 
service. 

The  simplest  injury  consists  in  abrasion  of  the  mucous  membiane 
c(jvering  the  interdental  space.  The  epithelium  being  removed  ii\ 
the  rubbing  of  the  bit  makes  the  mouth  .sensitive  and  the  lim^e 
troublesome  for  a  few  flays. 

Sli<Hi!<l  the  force  be  greater  the  miicnsis  incmbrane  will  be  bnu-d 
or  wounded.     Infection  and  suppurative  periostitis  occur,  the  boiler 
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of  the  »»<«,..  a,.,M.«rH  enlarK.-.l  h„,|  tho  imuouM  mernhrane  inflam.Ml 
ami  thick..n..<l.  In  ..tht-r  ,aH..s  Hu-  ,,..rioKf.Mi,„  is  la,.,.raf..l.  ,.x,«mi„K 
he  h.,m.,  and  HcnirtirneM  fra.fur.-  jk  ,,n«l,„...,l.  |„  m^.v-.t.-  l.r„iHinij 
by  the  bit,  Huppurative  OHtitin  an.l  superficial  ne.r.M^iH  with  exfuliati.-n 
are  eominnn  reHutts. 

'IV  eareleHH  unv  of  s.-vere  hits  ,.n.ls  i„  ,li„,,,s,.  „f  th,.  p.-riush-uin 

or  ..f  the  iM.ne.     S tinicH  p.-rinstitis  ^...-s  „„  u>  th.-  f<.rinatin„  ..f 

exoHf,«eR.  ami  .HTaHi„„ally  the  inHanunatorv  pr,„.,.HM,  .o.npli.ate.l 
l.v  pu«  forn.aJior..  exU-n.ls  tn  the  j„u  pro.hi,in«  suppunUivo  ,.sNm,- 
inyehtiH.  rinn  is  f„il„we<l  \,y  nuirke.l  e.ih.rKe.nent  ..f  ,he  I,..,,,, 
towards  Its  iMHiy,  where  later  an  ahscess  may  form.  NVerofi,- 
portions  of  hone,  as  large  as  a  finger,  may  In-  .liseharge.!.  Though 
.11  MU,.heaM,.s  recovery  is  naturally  slow,  it  is  n.-arlv  always  eoinpl.-t,. 
and  no  permanent  injury  is  left.  '  ' 

Symptoms.     Attention   is   often   first   directed    to    an    abrasion    of 
the  mucous  membrane  by  the  excitability  of  the  horse  when  reined 
.n.     Bruises  are   rec.gnised  by  the  local  swellinK.  re<lness  and  pain  • 
wounds  are  directly  yisible.     The  parts  are  best  cxainined  by  int.o- 
duc.ng  the  forefinger  into  the   mouth  ;    an.l   shoul.l   pain,  .swelling 
or  laceration  of  the   membrane   Ik-  det..,ted.   the  .liagnosis  can   b" 
conhrmed      by     inspection.       Periostitis     can     only   be     discoycre,. 
by  touch,  otherwi.se  it  often  remains  unn..ticc,l.  the  horse's  pulling 
iK'.ng  assigned  to  bad  temper,  either  on  its  part  or  on  that  of  its 
rider.     Moderate    pressure    on    the   infiam.-d   s,,ot  pn-duces   marked 
pam.     Wounds  in  the  mucous  membrane  and  ne.n.sis  of  the  bone 
are  generally   ofTeiisive   and   easily    detected    with    the    finger   or   a 
metallic  probe.     Osteomyelitis  is  recognis.-d  by  swelling  of  the  bone 
usually  extending  from  aboye  (h.wnwards  t<.wards  the   lower  edge 
of  the  jaw.     When   an  abscess   breaks   at   this   point,   fistula    is   a 
••-nrnon   sequel.     The  probe   often   pa,sses  from   the   lower  e.lg..   of 
he  jaw  right  into  the  mouth.     Saliyati.m  ami  p.inful  m.sti.ation 
though  they  sometimes  occur,  are  not  es.sential  characteristics. 

Treatment  must  be  based  on  the  anatomical  change  s  If  the  pni-fs 
are  merely  abraded,  it  will  be  sufficient  to  rest  the  horse  <.r 
'-'  use  a  rubber  bit.  or  nose-baml.  in  place  of  a  more  .severe  bit  until 
tl>e  epithelium  has  again  grown.  In  wounds  of  the  mucous  n.ein- 
t'lane,  reat  or  absolute  avoidance  of  bar  bits  is  necessary  The  i)arts 
nn.st  Ik>  cleansed  after  each  meal,  and  the  horse  nuizzhHl  or  tied  up 
I'e  wouml  should  subsequently  be  treated  acc.>rding  to  its  character. 
Immediately  the  bone  or  periosteum  In^^gins  to  suffer,  the  horse  niu.st 
"  rested.  In  uncomplicated  periostitis  recovery  usually  follows 
"MS  treatment  in  a  week  or  ten  days  ;    but  in  fra(  turc.  or  sui.purative 
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(mtitiit  with  npcrrmiM,  iinprovi'mciit  will  only  <H>cur  after  rvinovHl  nf 
the  netTutic  Imiimv  Thin  van  reailily  Jm-  i'tTect«H|  with  ilri>Mtiii)(  (ii,-  ««|>« 
!ift4>r  Hli^htly  ctilar^iMft  the  woiiiul  in  the  iihicoum  iiieinlirHiie.  A  t»r 
wanlit  the  wouiul  iiiUHt  Im-  thoroutthly  (■leaiim>(l  and  (iiHinfecte<l,  ». 'ul 
to  prevent  ((mmI  partieleN  ('nterin^,  if  Nhoulil  \h'  ntoppe*!  with  a  tuft 
of  i<Mloform  fianze.  In  carieM  of  the  lower  jaw,  (Ireiner  injeetH  tlir 
tiHtiilii  with  coneent rated  Moliition  of  laetie  acid,  and  then  intr<Mhii'<'> 
taniponH  Hoaked  in  the  Hanie  fluid.  The  wound  rei|iiireN  cleanHinv' 
aft^T  each  ineal.  and  treating  an  alnive  indicated.  In  xonte  caw- 
KimnI  n>Multr<  follow  the  UNe  of  a  point«><l  cautery. 

(5.)    DISKASES   OF   THK    i'KKTH. 

This  s«>(tion  will  take  cojfniMance  of  all  pathological  corulitioiis 
of  the  te<-th,  and  of  all  in.'gularitieM  in  the  conform,  it  ion  of  the  inoutli 
which  interfere  with  niaHtication.  Without  thin  wi<ier  knowledjji' 
ahnorinaliticH  of  the  teeth  cannot  Ih>  underntoiMl,  nor  can  a  relialilc 
iliagnoNiH  lie  made.  J)iH(>aHeH  of  the  inolarH  are  moMt  important  in 
herbivora,  Ix'cause  the  molar  teeth  perform  the  whole  duty  nl 
grinding  the  lierbage,  while  the  incinorn  only  cut  it.  The  dental 
disorderH  of  vegetable  fee<lerH  will,  therefore,  firxt  receive  attention 

The  clinical  appearances.  a!th.)ugh  varj'ing  in  the  dilTerent  coii- 
ditions,  generally  show  marked  agreement.  In  horwH  (to  whitli 
we  now  more  particularly  refer),  the  following  Hympto.ns  arc 
usually  present  : — • 

(I)  Deliberate  cautious  mastication,  subject  to  sudden  intci- 
Miptions  and  rolling  of  the  tongue,  the  head  tieing  held  on  <me  side 

(•2)  Dropping  of  food  from  the  mouth  ;  balls  of  hay  are  fouiul 
in  the  nuingcr  :    in  popular  plira.se  the  animal  "quids"  its  food. 

(.■{)  An  important  .symptom  is  the  presence  of  fo(Kl  in  the  moulii. 
generally  in  the  cheek,  a  considerable  time  after  eating,  (frindint; 
the  teeth  wlien  no  food  is  in  the  mouth  is  also  signiticant. 

(4)  At  a  later  stage  wasting  and  loss  of  .strength.  In  cattle 
epileptiform  convulsions  have  la-en  seen  as  a  result  of  tlental  discMM', 
In  dogs  salivation  should  always  draw  attention  to  the  state  of  the 
mouth,  and  particularly  of  the  t<H'th. 

Alveolar  periostitis  is  the  most  comni  a  dental  di.sea.se  in  animal-, 
and  always  gives  the  mouth  an  extremely  olTcnsive  smell. 

Immwliately  any  such  symptoms  are  present,  the  mouth,  ami 
especially  the  teeth,  should  l)t  thoroughly  examined.  In  some  hor>r- 
inv'iuiaiiti..'^  ui  lilt-  ifclh  ran  tte  detected  through  the  thickness  i 
the  cheeks  by  palpation  from  without.     Sometimes  the  bone  swi  lis 
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«n.  fiHtHla.  for,,..  Th.  innKorn  «r.  .^Hy  i„,,,^t«l,  l,„t  ..xH„,i„«,io„ 
of  th.  „,ol«rH  r..,„.n.H  ...r,„i..  „„.....„, io.,s  v.ryi,.^  i,.  „,..  m^^ 
c-la-^  ..f  a.n,„HlM.      iK-vatio,.  of  .h.  t.,h  fro.,,   th.-ir  a.,Holu,. 

"f  «  m..u  .  K.K  ,KiK.  2..)  a...|  ,h,.  .-I.-Hri..  tor.-..  (Fi^.  212  "Z 
.•row,.H  ..f  tl..  ...olar.  .-a..  ...  i,,.,,,..,..!  i,.  U„m,.  a„,l  Jtl. 

l).H.-aM,.H  of  , h,  ,,HI,  „„».v  Ik.  ..|i,.i,...lly  .livi,l...l  i,„o  fo„r  Kro„,.s  • 

A.    Irn-KularitioN   i.,  <l.-v«'l..|„,„.„t.  '     ' 

H.   lrr<>Kulari»i«'s  i,.  w,.,ir. 

C.    l)iM«'aM«.s  of  the  f.M.th  projM.r. 

J).  DiKfam-H  of  tlic  alveolar  |M'rio«f,.,i,.,. 


KliTtric  Tiirrli. 


(A)  IKKKCa-LAHlTIKN  ,V  THK  I.KVKL()...MKNT  OF  THK  TKCTH 

►:XTR.V    ..K    A..VKNT.TI.„-S    TKKT,,    (,.,„.v ,.NT,.,.    I,  Vl-KROKNTITION) 

Koll„.ai„.  states  that  in   „,an  ,|,.ri„g  fc«tai  life  „,„re  ..„«„,al  «en„ 
.s  so,„.,.,..es  for.ne.l  tha,.  is  re.,„ire.l  for  the  nor,..al  .......Inr  of  t'et" 

.....      hat   th.s  det..r..,i,.es   the   , lue.io..   of  s„pen....,.erao^     e       ' 

he  faet  th.tt  ...  f..r.„er  a^es  foals  ha.l   ...ore  teeth  than  at   prese,, 

l.e  sa...e  theory  explains  the  appeara..,.  of  ,he  pre- I„r'     .     I .e 

h,se.  whose  a..eestors  (Hipparion.  &e.)  always  ha.l  fo..r  pre-,..ol, 

^  ss';:;  t  :;.'"^ "  typieai  hyp....,,.,.,,... ,,.  „.„,,,.„„  .,„:j :: 

.xuss  of  teeth,  a,,  exa...ple  of  whieh  is  eite,l  l,v  (Jo„|,a,.x.  ul„.r,.  „ 
^e,ta,n  horse  ha.l  .loul.Je  the  ..or.nal  .......Ik.  of  i....is..rs.     (       ,., 

.Mo..kHeth     a...l    others    have    ..ote.l    s,.per..„,„..,.arv    ...ola,/    Ther 
;••    .nonest  s.t„at.o,.  see...s  to  he  l.ehi...l  the  tl.inl'  ...olar.  ,...,      . . 
u.>  lie  «lo..«s,.le  tl.e  ,.or.,.«|  teeth.  iH-i...  either  i.,  .....tact  with    he 

.-«ue  or  cheek.     A,  ti...es  ...ilk  tc.th  n.ay  I...  .,tai..e.l  l.v  I  !       .  .  1 

lixe.l  lH.tw..en  their  j.er...an.',.t  sneeessors  *■ 

J^.p,.nu....era.>-  teeth  are  seen  i..  ...ost  of  the  <lo.....stie  ani...als. 

^^r--numeT.,y   „,,.s.„s.   ..a,.i,.es.   an.i   ...oi.rs  all   hei.y  represented 
""■  latter  ,nost  fre<i..e..tly.     A   re,..lar  series  of  s,.eh  ohservatio^' 
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in  horses  and  oxen  haj*  been  compileil  hy  Morot,  antl  in  tlie  dog  by 
SusMtlorf. 

Excess  teeth  seldom  cause  trouble  until,  by  continued  unopposed 
growth,  they  come  in  contact  with  and  wound  soft  tissues.  Hcill 
and  Dieckerhoff  saw  cases  where  a  tooth  in  the  lower  jaw  had 
l)econie  so  long  as  Hnal'y  to  penetrate  the  opposik-  bone.  The  nasal 
cavity  may  even  be  pierced,  and  an  offensive  discharge  prochuuMl. 
.Moller  records  two  such  cases.  Supernumerary  molars,  when  mi 
the  inside  of  the  row,  arc  apt  to  wound  the  tongue,  and,  when  on 
the  outside,  the  cheek.  Walther  speaks  of  two  accessory  molars 
in  the  hor.H*'  which  appeared,  one  on  the  inner  side  of  each  of  the 
third   upper  molars.     Tht  horse  had  diihculty   in  chewing.     Moller 

saw  two  cases  where  a  supernumerary 
tooth  was  present  on  the  inner  si(k'  of 
the  fourth  upper  molar  (Fig.  2i:i).  Hotli 
teeth  suffered  from  alveolar  periostitis, 
penetrated  the  maxillary  sinus,  and  pro- 
duced chronic  nasal  discharge.  In  another 
case  the  extra  tooth  was  on  the  inside 
of  the  third  {>re-niolar,  and  interfered  with 
ma.stication. 

Treatment  consists  in  removing  or  short- 
ening the  offenduig  molar.  Extraction  is 
difficult  where  the  tooth  stands  clo.se  to 
another,  and  therefore  cannot  be  grasped. 
In  these  cases  it  may  eittier  Ik;  shortened 
or  punched  out.  Such  teeth  may  be  re- 
moved by  using  forceps  with  suthcient  l,\ 
thin  jaws  to  pass  between  the  diseased  tootli 
and  its  neighbour.  In  the  front  of  the  mouth  the  two  teeth  may 
sometimes  be  thrust  asunder  with  a  strong  chi.sel. 


iT't.    -Su|M'riir 
footli  (horse). 


cniry 
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IRRKCIKI.AKITIKS    IN    REPLACEMENT   OF   THE    TEETH. 

Occasionally  the  milk  t<;eth  remain  fixed  in  position,  and  caiisi 
the  jM'nnanent  t<'«'th  to  grow  irregularly.  Such  milk  teeth  may  l>i 
removed  with  ordinary  forceps,  though  GiintUer's  are  preferahK 
'Fig.  29S).  It  should  be  notetl  that  the  milk  tooth  is  always  in 
front,  the  permanent  behind.  The  incisor  teeth  are  sometime- 
absent  in  clogs,  especially  in  such  as  have  sutfered  from  severe  attack- 
of  some  infectious  disease  tluring  very  early  life.  It  seems  possih. 
tliiit   under  such  circumstanc«'s  the  germ    of    the    permanent    t^'ci'^ 
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may  have  un<i,.rgo„e  atrophy.     The  en.ption  of  th.'  molars  seldom 

proces-s    a„,l  soft  foo,I  may  Ik-  re.,uiro(l.     Oec-asionally.  however    the 
—Moses  .cm   mon  to  sueh  a  .le^ree  as  to  neees.tate  o;::at!v: 

•""ith.    they   ha<l  remamed  fixe.!  o„  the  erupting  f.-eth  like  cans 
ami   durmg   ,„asti..ati<m   eontlnually    injured   ti.e    'u„.s   and     he-k  ' 

l>ISI»I..\(EME.\T   OK   THE    TEETH. 

-Molars  n.ay   heeon.e  .lisplaee.l   in  eonsequen.e  of  .lisea.se  of  the 
alveolar  per.osteum  an,!  loosening  of  the  teeth.     This  eon.iitio     ,^^1 

am    he,    of    the  permanent  nui.sors,  instea.l  of  appearing  in  the  site 

; .  :rt;:k'""^"•"'•  r"";""-'^  •"^'^•'^ '-  '•"^---  -^  m-^ 

."this  kind  """"''"^  ''"•  *""^"""      '"♦"'■'^"^^^•'   •"-<'•<-  a  '-ase 

In  horses  ai.  incisor  is  sometin.es  rotated  on  its  a.xis.  the  eonvev 
surfaee   .e.ng  turne.i  inwards,  or  it  lies  horizontally,  and  grows  l"  . 
tfH'   l.|s.    mjurn.g    the    animal-s    appearanee.     The    m.lrs    may    be 

tt.V  «.th  ,ts  crown  alongside  the  outer  aspect  of  the  secomi  and 
fourth  wh.lst  .ts  root  projecte.l  fron,  the  jiw  on  the  inner  ide  T 
a  pomt  about  an  incli  an.l  a  half  below  the  alveolar  ridge 

K.tt    ascribes   such    deviations    fron,    nor.nal    position    either    to 
tn  porary  or  ,,ern.ane„t  want  of  space  at  the  time  the  tooth  appears 

X  !!■!.  r'?."  '""f'"""'*'""  "^  *'""  "'<>»ti.  ..r  incidence  of  pressure 
A  n  ,1k  tooth  .nay  thus  give  an  abnor.nal  .lirection  to  a  per.nanent 
t..oth^just  developing,   ....  ,his  abnonnal   di.vction    .nay    '.vis,    fnm! 

False  position,  due  t.,  ir,egular  ,level.,pn.ent  nf  the  jaw.  ,nav  be 
.•ons.dered  under  this  hea.iing.      Kither  jaw  u.uv  be  aJted.      If  t| 
.per    ,s    ton    l.,ng    (Prognathia    superior),    or    the    lower    too    shor^ 
Hra,.hygnath,a  n.ferior).  the  sn-,.alled  '■  overshot  jaw  "  is  the  .-esult  ; 
"I'.lst  an  opposite,  conformation  pn.duces  -  unde.shot  jaw  -     These 
variations  result  fro.n  faulty  .Icvclopment  of  the  bones,  an.l  arc  often 
•'™P«"K'.I  by  corresponding  changes  in  the  mola.-s.      In  umlc'shot 
M«  the  lower  rows  of  n.„lars  a.e  .lispla,.-.!  ante.iorlv  so  that  the  first 
-vei-  n,olar  pn.jects  beyon.l  tha.   of  the  upper  jaw.  whil.st  the  last 
"PIKT  n,olar  does  not  cme  in  coi.tM..t   with  it.s  fellow  ..f  the  hnu-i 
||"-     In  .)versh.)«  ■■-•■   *' 


■<h.)t  jaw  the  case 


reve,se.l.     The  teeth 


con.se.|ue.,tly 
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either  partially  or  entirely  esca);  wear,  and  thus  l)ecome  too  long 
and  iini)ede  mastication.  The  nose,  or  even  the  entire  hea<l,  may 
»M'  (listorteil,  pnHhieing  displaeement  of  the  t«'eth.  This  is  termed 
by  Gurlt  eampylorhinus  (Fig.  27«)-  Leisering  saw  sueh  a  case 
during  life.  Dose  not^nl  a  peculiar  abnormality  in  a  cow.  The 
incisors  stood  in  pair.n,  one  In-hind  ihe  other.  Although  the  animal 
was  thre(^  years  old.  no  teeth  had  In-en  shed.  The  under  jaw  was 
«leformed.  and  Gurlt  c(msidered  this  to  Ih-  the  real  and  primary  cause 
of  the  peculiarity. 

When  sliu'lil.  these  changes  are  of  little  importance,  hut  imme- 
diately they  hecomc  pronounced  they  produce  various  undesirable 
results.  The  animal  has  difficulty  in  grazing,  can  no  hmger  tear 
off  the  .short  gra.ss,  and  where  the  incisors  are  much  affected  masti- 
caticm  even  of  cut  food  i'luy  prove  difficult  ami  painful.  If  the 
miliars  fail  to  correspond,  ;<»e  grinding  surfaces  wear  away  unevenly, 
and  the  overlapping  })art  grows  until  it  wounds  the  opposite 
gum  or  even  the  palate,  and  thus  prodiices  pain  in  chewing.  ])evia- 
tion  of  the  axis  of  the  toulh  in  cither  a  backward  or  forward  direction, 
is  continually  aggravated  b\  mastication,  which  tends  still  furthci 
to  thrust  the  tooth  out  of  position  and  is  apt  tinall\  to  produce 
alveolar  periostitis. 

Sehrader  saw  a  horse  in  wliich  the  first  left  upper  molar  was 
immediately  behind  the  tush,  while  the  see«)nd  lay  at  the  inner  side 
of  the  third,  so  that  the  first  molar  was  separated  from  the  others 
by  a  space  of  2  inches.  The  first  two  lower  molars  had  grown  into 
this  space  and  perforated  the  palate,  and  in  drinking,  the  water 
pas.se<l  through  this  aperture  and  was  discharged  by  the  n<istrils. 
The  horse,  iK'ing  nuuh  wa«t4'd,  was  sliughtered. 

Too  great  a  space  between  the  teeth  is  at  once  abnormal  ami 
injurious,  especially  in  the  ca.ie  of  the  molars.  The  crowns  of  the 
teeth  should  stand  close  togetlu"-,  so  as  to  afford  mutual  support, 
and  prevent  fond  entering  the  interspaces.  Where  intervals  occur 
food  is  driven  inti'  them,  penetrates  even  the  alveoli.  produciriL' 
inflaminatioii  and  liMisenini-  the  teeth  Such  alveolar  periostitis  i- 
very  coinniini  in  oid  aiiiin.ils. 

Treatment  consists  in  shortening  or  reniov  ng  the  offending  tooth 
In  vounu  animals  too  much  of  the  tooth  must  not  l)e  removed  :il 
once,  as  the  pulp  cavity  may  be  exposed,  and  alveolar  periostiti- 
set  up.  Where  intervals  oeeur  between  the  teeth  the  evil  is  palliateil 
'•v  iiivinir  soft  food,  so  as  to  lessen  the  need  for  mastication,  or  \>\ 
extraetiuL'  one  or  two  teeth. 
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(B)  IRREGULARITIES    OF   WEAR    IN    THE   TEETH. 

In  the  horwe's  iiiidpr  jaw  the  rr)a-«  „f  ..,   i        t 
straight    lines,    which   poin,.t  I^^e   ZZ'T  ''"'^  ''TI 
average  size  the  Hrst  right  and  Mf  T!       p       '  '  '""""''"    "^ 

last  about  4  in.-he.s,  fro^.a  ^  ,.«/""  rth""  "'  "'t"'  "'" 

iK-tween  the   Iwo  rows  (which  VnL  ^  "'','"'''  ^"'''  """  ^'""■'• 

-•"'"t   4  to  4i   i„..heH  fron.  J    Z^        U  ^7'      I'   "'*'  '""''*" 

vei   ..un  other;    tiie  upper  row  overhangs 


r"'^' 
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dL  of    h      '  ''  ''""^  ^    ""'''"■  ""  ^'-  "^•-  '-''•  the  inner 

dg    ..f  the  lower  row  projects  farther  inwards  than  that  of  the  upp" 
F.g    2<4).     Moreover,  the  grinding  surfaces,   when   viewed  fro, .      , 

t"  I  of  an  nich  lower  than  their  inner.     If  the  lines  of  the  grindi,'.: 

^-R.  -4).      Baume  places  the  teeth  of  ,he  horse  in  a  class  (.  twecn 

- ;:  r  ;^rtr'r"""'^ """  ""^- •  "'"■"  ••"'"  •-■«>••  -'■ 

1^  dosed,  and  which  grow  from  the  root 

IV  o.x-s  molars  differ  from  those  „f  ,he  horse  ,n  hav.ng  a  n.uch 
-ugher  .nnding  surface.  The  edges  of  „„.  f,,,,.  .TZnJV 
pronnnent.  fonning.  even  in  normal  teeth.  ,pnte  sharp  p      ,        'n, 
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"<•  shghtly  Lowed  outwanis.     Sometimes  the  ur..,,er  ..r.!  !, 


.n..lars  altogether  fail   to  coinci.le  or  to  eover:      I„   ,na„v  eases. 
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\>\wn  seen  from  in  fmnt.  tho  outer  ed^jes  of  the  lower  inolarH  are  at 
the  same  height  as  tl«-  inner  edges  of  the  npper.  'I'lie  grinding 
surfaces  are  inelined  as  in  the  horse,  (liintlier  states  that  the  normal 
rate  of  wear,  whieh  in  herhivora  is  very  considerable,  amounts  to 
about  2  mm.  (nearly  one  'ine)  per  year.  In  consecpH-nee  of  this 
continued  wear,  the  grinding  and  cutting  surfaces  should  eventually 
attain  perfect  contact.  Hut  where  they  do  not.  certain  areas  arc 
insufficiently  worn,  and  grow  abnormally  fast  (Kxsuperantia  rlentis. 
Kitt),  while  certain  others  wear  too  (piickly.  Hence  arise  the 
following  irregulaiities  :    - 

((«)  The  angular  or  sharp  moutli. 

(h)  The  shear-like  mouth. 

{(■)  The  wave-formed  mouth,  where  the  row  of  teeth.  ,H«'en 
from  the  side,  appears  inidulatory. 

((/)  The  step-formed  nioutli.  where,  from  similar  irregular 
wear,  the  row  is  composed  of  alternate  high  and  low 
teeth. 

((')    Premature  wear  of  the  teeth. 

(/)  The  smooth  mouth. 

THE  ANCU'I.AR  OK  SHARP  .MOUTH.  THE  S(>-(AI.LEI1  PROOXATMOTS  .lAW. 

Inder  ordinary  circumstances  mastication  causes  general  wear 
of  the  entire  grinding  surface  of  the  molars,  but  i*  any  part  fails  to 
be  worn,  that  portion  will  become  too  long.  Ow.ng  to  the  peculiar 
relations  of  t!ie  two  jaws,  the  points  which  generally  escape  weai 
are  on  the  inner  side  of  the  lower  row  and  on  the  outer  side  of  the 
upper.  Kither  single  teeth,  an  entire  row,  or  even  several  rows 
may  be  involved.  If  the  two  rows  do  not  terminate  at  the  sam  ■ 
point,  the  upper  molar  being  too  far  forward,  or  the  first  lower  molai 
too  far  back,  the  unopposed  i)oints  will  continue  to  grow  until  tlicii 
sharj)  elongations   may  injure  the  opposite  gum. 

Causes.  This  irregularity  may  lie  cause<l  by  a  narrow  forniatinn 
of  the  lower  jaw.  as  was  shown  by  Defay.  anil  later  by  (riinther  ami 
others,  though  such  formation  is  not  the  only  cause  :  otherwi^ 
the  O.K.  which  very  rarely  exhibits  the  condition,  should  be  a  frecpii'iit 
sufferer.  It  is  assisted  by  limitation  of  the  movements  of  masti 
cation,  which  in  its  turn  is  said  by  Lorge  to  \k'  dependent  on  fault' 
development  of  the  mu.scles  of  the  jaw.  In  chewing,  the  ox  niovr- 
the  jaw  laterally  through  a  wide  angle  ;  hence,  although  its  up|it  i 
and  lower  rows  of  nm'ars  do  not  coincide,  it  very  seldom  suffci- 
from  sharp  edges.     .As  soon  as  sharp  edges   form  on  the   leeth.   li^ 
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ii|«i«le  of  thi.  ohoekH  ,„ay  In,  woumled.     The  furtlu-r  liniitati.,.,  tlu.s 
placed  o„  ...„v...„e„.  „f  the  ,aw  aggravates  the  pnKiucti;,,:  .i;  h.^ 
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m  r 


If 


h»*. 


m 


Uil 


131 


Hi 


Hi 


teeth  lacerate  the  tongue,  wliile  those  of  the  upper  injure  the  cheek. 
These  injurien  may  eventually  induce  general  wasting  and  Iosh  of 
power.  Such  a  condition  in  Keen  cKpecially  in  oUI  horses,  seldom 
in  other  animals. 

Symptoms.  The  animal  feeds  badly,  chews  slowly  and  cautiously, 
and  holds  the  head  to  one  side.  Footl  is  often  dropped  from  the 
mouth  into  the  manger  ;  portions  also  remain  In^tween  the  t^'cth 
and  cheeks  :  while  movements  of  the  jaws  or  tongue  are  as  much 
as  possible  avoided.  Wounds  of  the  mucous  membrane  produce 
copious  salivation,  .lessen  remarked  that  this  condition  was  formerly 
often  overlooked  ;  but  that  its  importance  is  aj)t  nowadays  to  be 
over-estimated,  and  the  diagnosis  of  "  sharp  teeth  "  is  sometimes 
used  as  a  cloak  for  ignorance.  Frri'gularities,  however,  frequently 
produce  no  mischief,  and  can  only  be  regarded  as  causes  of  imperfect 
mastication  when  they  occasion  wounds  of  the  tongue  or  cheeks. 
Unless  where  very  marked,  they  are  unimportant  in  young  animals. 

Treatment.  Sharp  points  or  »dges  can  either  bt-  removed  with 
the  rasp  (Fig.  2irt)  or  one  of  the  several  forms  of  chisel  (Figs.  27t). 
277  and  278).  If  necessary,  perfectly  efficient  instruments  can  be 
made  fronj  an  ordinary'  foot-rasp.  Large  projections  require  the 
use  of  the  chisel  and  mallet  or  hammer.  In  the  ca.se  of  the  back 
molars  the  i  hist  I  nmst  Im'  used  with  eaution.  so  as  to  avoid  injuring 
soft  structures.  The  blow  must  be  sliarp  but  short  ;  while,  'i« 
prevent  the  chisel  travelling  too  far  forward,  the  left  hand,  in  whi  li 
it  is  held,  can  be  rested  against  the  incisor  teeth.  The  skilled 
practitioner  can  dispense  with  instruments  having  rcmnded  guartU 
near  the  cutting  edge,  and  also  w  ith  Brogniez's  '"  odontriteur,"  a 
chisel  in  which  the  blow  is  produced  by  an  iron  bolt  sliding  on  the 
handle.  The  rasping  and  chiselling  of  the  teeth  sometimes  produce 
their  good  resiilts  indirectly,  by  making  one  or  more  teeth  sensitive, 
and  thus  throwing  the  patient  otf  its  feed,  time  is  given  for  recovery 
from  gastric  atfections. 

In  old  horses,  cliewing  on  one  side  of  the  mouth  sometinie- 
sliorteus  the  incisors  of  that  side.  This  condition,  described  li\ 
(iiinther  as  "■  ol)li(|ue  mouth, "  .seldom  causes  trouble,  but  i~ 
interesting  because  often  as.sociatctl  with  irregular  wear  of  the  molat- 


suk.vk-i.ikk  .Morm. 


Shear-like  mouth  consists  in  a  considerable  '•iv'reasc  in  the  oblicjuil  \ 
of  the  wearing  surfaces  of  the  m<>lars.  Their  outer  '.(IgeH  in  boil' 
jaws  are  too  low,  the  inner  too  high,  so  that  the  wearing  surface- 
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If  prolonRod,  would   meet,  in  an  acute  angle  al...ve  the  palat.-.     fn 
o  her  words,   the  crowns   lie   not  over,   but  alongside,  one  another, 

Q.«n  U  "  """  '  •■'"•''"'''*"*  ♦^"'  "^  ''  «*'^h  feeder  (Figs.  27I»  and 
28..,.  The  rows  of  t«>th.  therefore,  do  not  grin.l.  bu  cut.  n.eeting 
one  ano  her  hke  the  bla.ies  of  a  shears.  i„  .hich  the  inner  hia.le  i!^ 
formed  by  the  lower  molars,  the  out..-  bla.le  by  the  upper.  When 
confined  o  su,,|..  teeth,  this  change  n.ost  frc<,ue„tlv  affects  the 
Ourth  molars.  lH.,.au,s,.  they  are  more  liable  (o  lateral  displacen.ents  • 
hut  as  a  rule,  one  whole  row  is  affecte.l.  constih.ting  si„„>le  shea.' 
nioutJi ,   occasionally  both  sides  suffer  (double  shear  nmuth) 

rh<.  .ond.tion  is    bn.ught  about  thus  :     The  inner  edge    of    the 
lower  molars  and  th.-  outer  edge  of  the  upp.-r  arc  not  worn  away  • 


Fi(i.  27il.-  Lcft-.Mided  nUrnr  iiioiith 
(from  11  photograjili). 
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iiimitli. 


ill  normal  immtli. 


...th  c.mtmue  to  grow  until  the  former  meets  the  hard  palate    while 
the   after  u.jure.s  the  gums  of  the  lower  jaw.     (,'oupled  with  impain-d 
mast,cat.on.  such  wounds  prevent  the  horse  .-ither  taking  or  chewing 
food      Ihe   overgown    teetli   sometimes    penetrate    the    bone   above 
and  the  hard  palate  may  even  be  conipl.-tely  perforated.     The  sichi 

l.'ust  on  the  teeth  loosens  then.,  while  wounds  of  the  gum  are  apt 
to  produce  mflanmiatory  changes  in  the  alveolar  pe.iosteum      Henle 

shear  mouth,"  ..specially  in  old  horses,  genernllv  produces  alveolar 
periostitis.  ■ 

Its  causes  are  the  same  as  those    of   angular  or  sharp  mouth       \ 

-arrow  jaw  and   limited   movement  an-   notable   pi-disponents '     It 

1^  unnecessary  to  discuss  the  correctne.,.,  of  Lorge's  supposition  that 

e   muscles   of  the  jaw   are   im,>crfectly  developed;     „r   (iuuthe.-s. 

Mat  the  affection  is  due  to  variati<.i,s   jn   hardness  of  the  molui-s 
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THK    WAVK-Pt>KMKI>    MOUTH. 


Ktwcr  saw  xliear  mouth  roHult  from  tiit-  lirtifulHtion  of  tlic  jaw  \M'itni 
wounded,  lat«>ral  movfinent  in  oin-  direction  iM-in^  Hhort<'n»'d,  and 
irregular  wear  thus  inducctl. 

Prognosis  depends  on  the  degree  of  development,  eondition  of 
th«>  teeth,  and  existing  eomplieations.  The  earlier  stages  escape 
notice  :  it  is  only  when  chewing  U-comes  difficult  that  its  pres4-ncc 
is  sus|H-cte<l.  IVovidnl  the  teeth  are  still  sound  and  firm,  temporars 
relief  ma,\  a(  all  events  Ix-  given  :  hut  when-  they  are  liH»se,  or  alveolar 
periostitis  has  already  set  in,  the  chances  of  recovery  are  slight,  and 
in  long-staniling  cas<-s  cure  is  impossihie. 

Treatment  uas  formerly  contined  to  removini;  the  sharp  cdgc>, 
with  the  rasp  or  chisel,  and  lightening  the  work  of  mastitation  hy 
giving  soft  f(M)d.  Kven  nowadays  nothing  more  can  \m-  ilone  if  tin- 
teeth  are  loose  or  shear  mouth  is  nKxierately  developed.  But  where 
the  patients  are  young  and  valuable,  am!  the  teeth  still  firm,  relict 
may  l)e  as.sured,  at  least  for  Ptiue  time,  hy  removing  the  pnijections 
with  tooth  shears.  Mciller  operateil  on  several  eases  in  this  way. 
and  the  animals  immediately  afterwards  were  able  to  take  their 
food  and  masticate  quite  satisfactorily.  If  several  teeth  have  to 
be  shortened,  the  horse  muct  be  cast,  but  the  operation  is  not 
difficult,  and  Moller  more  than  once  operated  on  double  shear  mouth 
in  a  quarter  to  half  an  hour,  and  had  most  excellent  results.  .As 
to  the  use  of  the  shears,  see  section  (d)  hereafter. 


THK    WAVK-KOK.MKK    .MiHTH. 

The  wearing  surfaces  of  the  several  molars  on  each  side  al)o\f 
i-nd  Ih'Iow  are  normally  of  similar  height,  ami  form  a  plane  surface  : 
hut  variation  of  this  plane  prixkices  the  wave-formed  mouth.  It 
Is  generally  bilateral,  the  fourth  lower  m<.lar  Ijeing  the  shortest,  tin 
i(»rrespoi'ding  upper  tooth  the  longest  in  their  particular  rows.  TIk 
molars  in  front  anil  behind  these  Itecome  resjH-ctively  loriu'cr  n: 
shorter,  in  the  lower  jaw  they  are  usually  too  long,  in  the  u|ipci 
jaw  too  .short.     Sometimes  the  state  of  things  is  reversed. 

This  form  of  mouth  usually  depends  on  unequal  durability  of  tin 
individual  teeth,  and  sometimes  on  disease  of  the  alveoli.  Sligh' 
inc((ualitii's  ciuise  little  discomfort  :  but  when  well  develofHHl,  oil 
especially  if  the  alveoli  are  iiivolvetl.  iiiasticaticn  is  greutiy  impa'  ni 
and  the  sharp  points  and  tnl^'es  wmnid  the  i.pposini:  soft  paii- 
CVrtain  teeth  may  lie  worn  down  level  with  the  gum,  and  mastication 
mai|e  exceedinszlv  oaillful.  The  disease  t'ccurrHHf  it)  e.iriv  life  - 
especially  serious,  as  it  f)ecomes  aggravated  with  age. 
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TIIK    STKI'  Kdli.MKIi    Mullll 

This    irr..^uh.rity    is    H.-s.-ly    alli.-.l    ,.,    „„.    ,„,..„,„„       ,, ^ 

l-.v'l.t     not  ,nMh.,.liy   h...   s„.l,|,.nK,.. -,    „....   I...,n,  ,„„„...;;   ,, 

i'   "1""''    '""^"■•-  """•■   '"•   '•'■'■'    ' Th..   san...   ,.aus...    ...      ,„..„,,,,, 

har.l,„.ss.  s..,.,„s  at   work   h.-rv.     Tl...  ..li,,,.,,   ,„,,   ,,.  ,„..  ,„,  J.,.,. 

imknuxM,   .•..nsfitiifi,.,,,,!    |M-.niiaii( v.    as   .v  i.|,.,„,-,r  |, 

liolli   sid.'s  „t    fhi-   mouth.     The  spac-s 

an-  oft<'ii  ri-s|)onsihl,.  fur  its  |.n«hi(tiMti 

The  prognosis  ,l..,K.n.ls  o,.  ,h,.  .I.^n-,.  ami    ..xtn.t    ,.f    ,h..    ,,,..,-u 

lanty.  Mastu.ation  is  usually  mor.  iM.,.-.i.-i  U.  th.s  ,J,an  In  H. 
wave  forme,  mouth,  b^.-Huse  iHt.rai  mov,Mm-m  of  th,-  ja«s  i.  h... 
mure  d.fhcuJt.  The  <lisease  is  gravest  where  the  animals  .re  vouny 
the  soft   tissue,  wounded,  or  where  several  teeth  have  been  V>s. 

Treatment  is  merely  palliative  Soft  food  will  a.s.ist  inasti.  «,;.,„ 
The  lonpm  teeth  mu.t  l.e  r.dueed  or  removed.  The  ero..n-  ,.n  U 
shortened  with  Molier-s  tooth  shears  Th.  is  ..referable  to  extru.-uo,: 
«hu.h  often  presents  ,.reat  diftieuhies  on  a-eount  ot  „a.a  of  „..„„ 
-lulst   the  us.,  of  tile  and  eluM-l  deman.ls   „.u..h  tmn.  ami  ,  J 

IMH  „ui  .  IH.  la.^1,  on,,l  v.Tv  ..ttn>  j:ly  a„d  ...ntuiiv  ,,<  tl,.    I,.  .,t  >i.... 


■view     It   iirjrlit  ■.Ih.-mi.'s.    i.i.MK  - 
■r   111., If  fi,„,t    niMlar-    ,„;,.     1„    ,.,„    ;>,,,„,„ 

ta.^t     It,.-     |li,tlf|.t      Vljl.-I!      It      I,-      I,,;;,. 

■'I      <lt.\      .'t      ti„        I,;,. .J,      ,.,     ,|7,,, 


.  'I    <>w:iij:  !■.  tin    iiiim<.|iM-  p,,w,.|  of  til.- 
Ifiid.      Willi   ,,iii,.t    luiisf.-  on,. 
pi..viou>   .astiig.      Htit    It    1...   ),.tt,i    t: 
'.'iirap-d  or  tn.u;.!,..s,;m,..  ,„  „  |„.„  ,,.,,.,.^^  ,,.,.,,, 

-  l,.-d   l.y  .„„.  ,„■  ,«,,  a.^s,,sta.lt^.     Aft.-i  „  ),.„    ,,in^    „    ,,,    ...  „„„..„ 
1'  -Ml.lf.  tl.,.  desired  }K.,t,o„  of  ,l,e  t.K.ll,  «  ,"  '       *^" 

■\i  tl,i>  ni..ni..i;l  tlie  horse  usiiallv  iiiak, 
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I,      L         rf         ",  ,      "     '"^'   "^tl,:.iit    ,.v..|    liavu.r   i,l^   a.,  idem  Ji, 

■t  .I.e  head  luosei.s  .  ,..  tout!,,  and  it  e.,.,,,.  .,„av   !/,t|.  ,  „.   M,e  .-      tl  .. 

l.-.-ver.   th,.desMed   ...lal.      .\l,:s,   d.fiirultx    ,:   ,    .,„|.  r,.fnT 

^""i  where  the  side,  of  tl.e  t....,i,   i......   i....' ,.      .         ",  ."'  ':  """.'"- 

»!-..    the   ..hear.-   slide   ofi    the   side,    oi    tl.e    teetl,     Mohe-- -'  f.l'ti     .' ..^ 
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(Kij{.  !W'*)  '»»v  preferably  be  eiiiployed.  In  thJM  iriMtriinieiit  the  |n>»(i 
»>f  the  wrew  setH  direetly' on  the  cutter.  The  upjier  arnw  are  for  holding 
the  instruineiit  in  position.  It  Im  twetl  in  tlie  (tame  way  an  the  nhearH,  and 
will  be  found  very  useful. 

Metanik  ha^  invent*^!  a  shearH  in  which  the  »tr«'iiKth  "f  (he  hanclM, 
aitinn  through  a  nerieH  of  levern,  i«  found  surti<ient  to  cut  teeth  wiliioul 
having  r»-ourm<  to  a  wrew  (Fig.  liM4).  It  in  of  s«Tvice,  hut  would  l>e  lM-tt<  r 
if  the  linilw  were  narrower  and  more  ea.-»ily  movable.     Kven  when  uhImi.' 


Fiii.  iJ8l.— TLHith  shciiix 


Tooth  slicius. 


int<.'rchaiineable  jaws,  it  in  occasionally  found  too  narrow   *'oi'  broad  tccll 
and  too  broad  for  narrow  ones. 


PREMATURE    WEAR    OF   THE    TEETH. 

Dffective  reHistiiij;  power  in  the  teeth  and  the  con.suniption  "i 
liard  food  .sometimes  produce  pn-mature  wear,  «o  that  the  aniniil 
becomes  unable  properly  to  grind  its  food.  This  condition  is  iii' ; 
with  in  herbivora  as  well  as  in  carnivora  Dralle  found  all  the  mol  :'- 
in  a  twelve-year  old  horse  so  much  worn  and  so  loose,  that  they  eon  M 
be  partially  withdrawn  from  their  sockets  with  !h<-  tingcrs.  P.t!'  ;: 
wrongly  de8cril)ed  this  condition  in  a  thirty-year  old  horse  as  jieii 
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dontitw.  Only  exfoptioiwlly  in  middl.-ttKfd  hnm-n  «r,<  the  molar. 
Horn  down  U,  the  root  and  n.,iHli,.«<ion  in.,M-d.-d.  CHHeH  .Krnrri«« 
in  early  l.fe  aro  .mually  wrioun.     Tlu-y  c-k-arly  rt-Milt  frun.  indivi.lual 
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"syn-raay.  con.sisting  in  defective  liardnebs  of  tUv  enamel  and 
""itmt'.  The  only  nsefnl  treatment  consist-s  in  jjiviiiu'  Hr,ft  and 
'".-■lied    food    to    assist     mastication     and     proloniT   tlie     workable 
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KtiHiiK'l  and  ili-iititu'  Immiik  of  iiium{IIuI  ImnliicMH,  the   laltor  wciu> 


(I  fiilil-liki 


awiiv  more  rHjiiilly  ihkI  |iriMlitci'M  the  rouuhctifd  tiil<l-lik<*  ii|i|H'Hraiiri' 
nil  III)'  ^riii(lin{i{  HiitfiK'f  nf  tht-  iniiliir,  rfijiiiHitf  fur  «<l)fctiv)'l,\ 
Iritiiniliti^  the  fiHNl.  Hut  mIkmi  ciianicl  ami  ilciitinr  \M>ar  at  tin 
waiiif  rale  tlu'  Hurfaci-  iM-ciuncN  •.•vni  ami  |i<iliMlicil.  In  advanci-il  a^ir 
tliJM   nornially   tKTiirs.   hfraiiH)'   in   tlu'  (li-<-|ii-r  |)iirtii>im  of  th<>    tuutli 

tlu-   fiianii'l   t'caM's.     It    aU 'caMionatly    occurs    in   young   aiiiimil- 

on   account    of    inHiitlicjcnt    liariliicHM  ami   iliii'al>ilit'      if   the   ciiaiiicl 
ami  is  more  >crioiis  than  in  older  horses.     The  sini.     ,i  mouth  diiriiii.' 
mastieiition   rescinliles   an    iiiiciit    millstone  diiriiiv  ^{rinding.     Masti 
cation  is  of  course  less  iiii|ieded  when  siiiffle  teeth  are  atfectetl  tluiii 
when  the  copdition  is  i{eiieral. 

Treatment  is  eouHned  to  |>alliatives.  giving  crushed  or  ground 
grain,  gruel,  or  brun  mashes,  and  allowing  longer   time  for  feeding' 

The  opposite  condition  in  horses  is  termed  "  rumlnant'i  mouth." 
The  grinding  faces  become  exceedingly  uneven.  This  is  aormul. 
howe'. er,  so  long  as  the  molars  have  not  come  into  wear;  but  it 
rarely  persists,  and  is  seldom  troublesome. 


((•)  DISEASKS    OF   THK   TOOTH    I'KOl'KK. 

DENT.VI.   (AKIES    (CAKiKS    DKN-^IIIM). 

TIh-  term  "  ('aries  "'  is  ii.sed  to  descriU'  l!u'  p.  t  -s.n  whici;  nsiill^ 
ill  the  decay  or  destruction  of  the  cement,  dentine  and  enamel  of  the 
ti-eth.  the  enamel,  by  its  structure  and  resistance,  iH-ing  more  slowly 
destroyed  than  the  other  constituents  of  the  tooth.  At  one  time 
,M()II<T  was  doubtful  whether  caries  occurred  in  animals,  but  Kitt'^ 
observations  and  his  own  later  experience  show  that  this  opiniini 
was  not  strictly  correct,  and  he  has  lately  repoited  some  cases  ot 
undoubted  caries  in  the  molars  of  horses.  Kitt  has  pointed  cnii 
that  ill  animals  it  takes  tin-  form  of  dry  chronic  caries,  and  Bauinc 
has  noted  the  same  fact  in  connection  with  ruminants  and  dnL'> 
He  states  that  the  process  starts  either  in  the  cement  of  the  enaiiMl 
folds,  or  in  the  centre  of  an  ""  island  '"  of  dentine.  Stockfleth  ami 
Kitt  U'lievc  that  caries  starts  in  the  remains  of  the  osteo-ceiiiciil 
pulp,  that  is.  in  the  tissue  which  in  the  embryo  forms  the  cciiuit' 
This  material,  or  at  least  the  space  left  by  its  contraction,  is  sen 
when  a  tooth  is  cut  through  with  the  shears.  It  begins  just  lH'l'>i> 
tlH'  grinding  -\irfa<i'.  and  reacliPH  downward^;  an  far  as  the  tnvolu;;  i; 
of  the  enamel.     Sometimes  it  is  even  visible  on  the  grinding  surfiu c 
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.ulp.      I  „.    ,.„|,.    „„v.fy    ,n..v    tlw...    .H.   ,.,.a,„„„..|    „ ,„.    ,.„r,i,.,...   ,„ 
f.-l    n.Hl  HU,,,..ra.iv..  alvolar  ,...rioH,i,i.  ,.,..„„,   .  „.   i,     ,..,.1 

s  h^n. :; ' \:t"  r"""- '- ••••'"-  -•  •-'  ' 

rrarfiiri').  or  \,u>vvh  may  hrcak  off. 

Symptomi.     Tl.,.    .li^-aM..    i,    „,.,.l..,n   r......>,„iK,..l   af   first     (he  .,„K 

.Kn  .H.,„«  „  ..an.,.|v  «,,.,...«,.,..  .lark.-ni....  ........ally  ....  .1...  w....;;',; 


Kl.i.  28-,.     r..Mlrar  .Irv  .ari.s  „f  „  l,„rs,.-.H  „,.,,..,.  „,„la,  (Kit.). 

M.rfa,...     At   tl,i.s  p,n,;t  a  ..avity  for.ns  uhi.h  «ra.l„allv  in.r,.aH,.,  i„ 

"  a  hla,.k-l,ro«n  ,.„|,.ur.  Thi.s  stau.-  is  rarHv  i.nti..,.,!.  a„.l  th. 
-..xmse  only  r,.,.eiv..M  att..,.tin„  wl..-,,  •  .,„i.|,|i„;,  "  „,,,„,,.  „,  ,,,„,„ 
a  vvoar  ,„.n„s,iti.s  1,,,  ,,,  (,,  o„  ,,tfnn,.ti,.«  to  .-.xtn.,.  tl...  tooth 
"   IS  found   to  he  wry  fiai^'ilc. 

The  ,,r.K.t..Hs  ,„ay  <-o„tinu,.  for  Jo,,.,'  ,...|io,ls.  an.l  Hnaiiv  lea.!  t,. 
iNore  or  ioHs  ron.pleto  .l..stiu,tioi.  of  th.-  aff..,-t,.,|  tooth,  though  (h.. 
I'nKku-t.o,,  of  alveolar  periostitis  or  s,.li„teri„ir   „suallv   ne,.essitat,.s 

••xtraetion.      W  hen  removed,  a  cavity  is  fo,..,d  i„  th ntiue      Stoek- 

tl'th  says  the  .lisease  oceurs  even  at  si.v  or  seven  vars  of  a^e.  tho„irh 
■'■    -^<-un,monrst  .u  nine  or  ten  ;    i„.t  in  ..Ider  horsi-s  it  is  less  fre.nient 

Causes.      In   man  .aries.   uhi.h  ...nsists   in  .l.-.-aieifieation  of    the 
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enamel  by  lactic  acid,  is  produced  by  fei mentation  of  the  fluids  of 
the  mouth,  or  of  carbohydrates  remaining  between  the  teeth.  This 
proceHa  is  caused  by  micro-organisms,  and  may  involve  several  t^t-lli 
at  the  same  time.  In  animals  caries  probably  depends  on  similar 
causes,  but  it  is  exceedingly  rare.  It  is  not  known  whether  this 
rarity  is  due  to  the  more  rajjid  wear  of  the  t<>eth  in  animals,  or  lo 
some  peculiar  property  of  the  saliva.  Stockfleth  considers  thai  n 
predispositicm  to  caries  is  often  inlierited. 

Prognosis  depends  entirely  on  tlie  ext<'nt  of  the  ciiries.  In  mini 
its  e.xtensicm  can  be  checked  by  "stopping"  the  tooth.  With  this 
object  the  cavity  is  drilled,  cleared  of  all  carious  matter,  thoroughly 
disinfectwl,  and  tilled  with  some  material  which  will  protect  the  still 
healthy  parts  from  further  attack.  The  •  tilling  "  consists  either  oi 
metal,  like  gold  or  amalgam,  or  of  some  other  hard  substance,  sucli 
as  cement.  Very  rarely,  however,  can  this  be  done  in  animals,  least 
of  all  in  horses.  It  is,  therefore,  .seUiom  possible  lo  save  a  tootli 
when  <mce  attacked,  the  more  so  as  the  ccmdition  is  usually  only 
noted  when  disease  is  extensive.  It  then  Ih-.'oiucs  a  (|ue,4ion  wlictiici 
the  animal  is  able  to  masticate  sufficiently  with  the  teeth  that  will 
remain  after  those  whidi  are  diseased  have  been  extracted.  In  the 
horse,  caries  seldom  affects  a  number  of  teeth,  hence  this  (|uestioii 
is  usually  deteriuined  in  the  afhrnuitive.  Varnell  .states  having  ,;-t(l 
a  stopping  of  gutta-percha,  Wulff  a  resin  composition,  and  others 
an  amalgam.  The  details  of  these  cases  are,  however,  so  meagre 
that  it  is  jmpossil)le  to  say  whether  the  condition  was  really  one  of 
caries.  No  doubt  caries  can  l>e  arrested  by  thoroughly  cleansiiiL' 
and  pn  ,ierly  tilling  the  carious  cavity.  Stoppings  are  sometimes 
used  to  re])lace  lost  teeth. 

Treatment  consists  in  early  extraction.  Care,  however,  is  recpiireil 
in  using  tlic  forceps,  as  the  softened  crown  is  liable  to  break  off.  The 
"  I'niversal  "  forceps  (Fig.  '294)  must  not  be  .screwed  up  too  tighll>. 
and  if  the  ,ooth  be  loose  particular  care  is  necessary.  Kxtractinn 
is  easiest  where  purulent  alveolar  periostitis  exists,  or  where  the 
tooth  is  splintered.  In  such  case  (Jiinther's  pointed  forceps  niv 
sometimes  sufficient.  Where  the  crown  is  l)roken  off  but  the  fan!.' 
remains  firm  it  can  only  be  removed  by  punching. 


Kl.ssrUKS    AM)    CAVITIKS    IN    TUK  TKKTn. 

Fissuring  is  connuonest  in  the  horse's  molars.  It  is  rarer  in  oxt  n, 

not    because   these  animals   less  fre(piently   pick  >  stones,   nails  ■<y 

similar    hard    bodies-    the    contrary    is    the   cas(  .<ut    becausj-    tliv 
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swallow  them  .lirootly.  without  inu.h  mastication,  and  because  ouch 

ohjects  are  then  retai-ied  in  one  or  another  of  the  stomachs      The 

.ourth   mohir.   wliicli   stands   in  the  centr.'  of  tlu-  curvecl   row    and 

suffers  most  under  tlie  s,>ve  v  friction  of  one  grinding  surface  on  the 

..ther,  ,s  m...st  fre.,u,.nti-.   ,.;»  -.n-i      Without  .h.uht  want  of  hardness 

which   IS  often  produ.    ,\   (,v   <••..)<-.  j,r.atly  favours  splitting     «hil.- 

ot.h..r  causes  may  lowe    M.    -vsist  ..u..  ,  i  the  tooth.     S.ich  conditions 

may    poss.hly    originat      ,„.ii,^    r,..t;.l    lif...    „    .i-w    whi<l.    n-ceivs 

conhrmation    from  correspon*;  ruj    ..th   oi. 

either    side    licing    often  splintered.     Hard 

substances  accich-ntaJly  present   in  the  fo<!d 

also   produce  splitting,  especially  in  animals 

which    masticate   energetically.     Sometimes 

only  a  i)iece  of  t}ie  crown   l)reaks  off.    hut 

very  frerpienfly  the  crack  extn-n.ls  as  far  as 

the  root.     Tlie  tooth  may   he    h.oken    into 

several    pieces,  winch    separate,    injure    the 

tongue  or  cheek,  and  make  chewing  painful. 

While  tissuring  is  confine     to  the  crown  no 

serious  conseipiences  .ii.^ue  :    hut  should  the 

fracture  extend  to  the  alveolus,  particles  of 

food  and  fluids  may  <"nter  and   inflame  the 

alveolar  periosteum. 

Treatment  consists  in  removing  the 
splintered  tooth,  and  is  .seldom  difficult. 
Sometimes  the  pieces  are  too  small  to  he 
'rras,)etl  hy  ordinary  forceps,  and  in  such 
cases  (Jiinther's  pointed  forceps  are  u.seful 
(Fig.  2!) I). 


nENTAI.   TARTAR    (CKK.MDR    UKNTIirM).  ^"'-  -***>■ 

Alike   in  animals    and    man    the    fluids 


Ti'ith  .sciiliTM  f.ir 
(liit'.-i. 


"f  the  n.outh  deposit  on  the  teeth  a  grey-hrown  coating  ,.alled 
'irtar.  It  is  commonest  in  dogs  and  vegetahl,.  feeders  |,„f 
very  rare  in  ...ts.  Pet  dogs  suffer  oft^-n,.  than  others.  Acc.'.nling 
I',  i^ursenhergs  inve.stigati<,ns  tartar  in  dogs  and  horses  consistt 
["••ncipally  of  phosphate  of  .alcium.  carhonal<.  of  ..aleium  car 
-r.at..  of  magnesium,  and  organic  suhstan.es.  Iron  and  manganese 
me  also  been  def..cte.l.  .Microscopical  examination  .shows  that 
1-  ...aterial  is  formed  chiefly  of  vc-getable  parti,.|es,  various 
iM.teria.  epithelium  fmn,  the  cavity  of  the  ,n,.u.,h,  and  s,lts 
"•    eal,.ium     hel.l     togeth.T     by     salivan'     mucus.       The    .h-posit*    is 
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oft^neHt  8(>en  (in  tht'  outer  surface  (.f  the  crown,  turned  towards 
the  cheek.  It  coinniencew  in  the  neighbourhood  of  the  guniw,  and 
gradually  spread.**  upwards  and  downwards.  Incisors  and  molars 
are  alike  affected,  the  latter  more  frequently,  hut  in  horses  the  tushes 
are  the  commonest  seat. 

A  pnle  yellow  or  jjreyish-hrown  chalk-like  sidistance,  rati,  '■ 
rough  on  tlu'  surface,  covers  that  portion  of  the  crown  lying  nearest, 
the  gum.  In  tlie  dog  it  stands  out  clearly  on  the  shining  white 
surface  of  the  tooth.  Hertwig  states  that  in  goats  tartar  son.etimcs 
appears  black  and  metallic  from  admixture  of  oxide  of  iron. 

The  deposit  spreading  may  com})letely  encajisule  the  crown  above  ; 
while,  i!.s  it  increases  below,  it  produces  atrophy  and  recession  of  tlic 
gum.  Here  lies  the  chief  danger.  As  soon  as  the  alveolus  is  exposed 
it  becomes  inflamed  by  tlie  fluids  of  the  n")uth.  This  is  by  far  the 
connnonest  cau.se  of  alveolar  periostitis  in  dogs,  and  is  especiallv 
fre(|uent  in  house  dogs. 

The  food  decomposes  in  the  alveolus,  ))r(Hlucing  a  grey  slini\ 
material  which  can  be  piirtly  s(|ue«'zed  out  by  pressure,  and  has  n 
peculiarly  j)enetrating  odour.  The  gum  is  bluish-red  and  swollen. 
bleefis  easily,  and  is  sometimes  stutlded  with  little  abscesses.  The 
disease  has  lience  been  named  ".scurvy,"  whilst,  on  account  of  the 
offensive  smell,  it  is  also  known  as  "  mouth  rot." 

The  black  coloration,  produced  by  feeding  on  husks  and  brewers' 
grains.  mu.st  not  be  coni'unded  with  tartar.  Its  exact  nature  is 
not  known,  but  it  affects  only  the  surface  «)f  the  crown.  The 
significance  of  tartar  lies  in  the  possibility  of  its  exciting  alveolar 
diseas(>.  Provided  the  alveolus  is  healthy,  recovery-  follows  removal 
of  the  deposit  ;  but  teeth  already  much  loosened  can  only  be  extracted. 
The  smell  is  often  so  offensive  that  the  dog  cannot-  be  toleratt'd  in 
the  house. 

Treatment.  The  deposit  is  removed  with  teetii  scalers  or  similai 
instruments  (Kig.  2H(>).  avoiding  injury  of  tiie  gum  or  alveolus.  'In 
get  rid  of  the  incrustation,  the  teeth  may  be  regularly  cleansed  fur 
some  time  witii  })umice  or  citric  acid.  Sporting  <logs  being  the  usual 
patients,  these  measures  ciin  be  carried  out  thoroughly.  The  giiin 
is  protected  by  placing  the  instrument  close  to  it.  and  scrapiiii: 
towards  the  table  of  the  tootli.  Innnediately  the  tooth  beconits 
loose,  extraction  is  the  only  resource.  The  fcetor  of  the  mouth  laii 
be  removed  by  brusliing  the  teeth  with  a  solution  of  potassium  pci- 
inanganate. 
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'!))  DISKASKS    OF   tHK    ArA'Korj. 

AIAKOI.AK    I'KKIOSTITIS. 

Alveolar  iMTiostitis  (IV,i„.stitis  ulvolaris)  is  |,v  fu-  (hn 
I  .-ntal .  soas..  ..f  ....hiv.-a  a.u.  eannv.ua,  an.   ^c  :^|  v   .'r:""^ 
i  s  devolopnu-nf.  sy.npto.ns.  an.l  ..aus.s  vary  consic L     u,    ,    nr        ' 
classes  of  ani.nals,  it  uill  U,  ..o„si.l..n.d  sep.frat    7  i,'     I  '"'""' 

.      Alveolar  Periostitis  in  Herbivora.    Tl..  Lu\^  u^  ^^^  uZ  r      . 

inner  i,^.rt.:t:t?;L:  'uZT'  ;"'t  *"v^'^'-'"-- ♦"•• 

•-OUU.  continuous  wit..  t^^L  1 1'^' uJ     "  '  "  ""r**""" 
is  attached,  and  it  scrv.-s  u,  .  .  /      ■  J"«-I'"n.^  the  gum 

the  alveolus  ''""""  '"'"«"  '"""-  -'  ^-'l  -"t-in. 

])<-pending  on  their  character,  two  forms  r.f  nU-    i  •      •  • 

may  he  distinguished.     (,)  ('hroni.:ossi,^^  "::(;';  ^Xn^^^^^'^''^ 
perio.stif  s      Those  f..ri..^  .  (     r       i       .•        *^'^~n'"ri"t'nt  alveolar 

'ions  of  acting"       tH^T  T"  """'"^  ''•""  ''-'  "'va- 

Srey-coloured  offensive   bone  ,  us      O  .        ''^^  ''  '^"""*'*>'  "^ 

♦l'^-  fingers      Fri<.k  '    "'  ""''  "''"  ''^  ''•'"'•'ve.l  with 

l""<l"ct  it        or*  ;  / '""  "»'™  ""■  "''"*--^'"'l    .-.asionallv 

'•Hc  .t.     Jorfams  of  hard  fo,Kl.  especially  hard  chaff,  n.ay  easily 
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Jx'come  insinuated  Itetween  the  tooth  and  the  (I'^m  an'  nain  fast, 

movements  of  the  tongue  an<l  eheeks  not  suttieinj;  to  miov<  them. 
Purulent  periostitis,  with  se|miation  of  the  |ieiiosteuni  fi.mi  thi 
tooth,  supervenes.  Masses  of  food  penetrate  into  thi.^  eniar^ted 
sj)aee.  widening  the  division  iK-tweeii  the  aiveohir  wall  and  the  tootli. 
ami  inereasing  inttanunatory  aetion.  Separated  from  t)ie  periosteum, 
the  tooth  loses  its  tinn  seat  in  the  alveolus,  and,  yielding  io  the 
resistanee  of  its  neighbour,  is  diverted  fnmi  the  eommon  line,  an<l 
may  he  so  displaced  that  it  can  he  removed  witli  the  fingers,  its 
rfM)t  appears  eompletely  denuded  of  ju-riosteimi  and  bathed  in  pus. 
Similar  results  are  produced  by  the  entrance  of  food  between  the 
teeth,  as  ha))i)ens  in  old  age  when  the  crowns  are  not  in  close  contact. 
In  dogs  and  horses,  alveolar  periostitis  may  result  from  e)>ulis. 
the  tumour,  either  a  sarcoma  or  <  arcinonui,  liaving  loosened  the  tooth 
and  idlowed  food  to  enter. 

The  disease  develoj's  more  raj)idly  when  the  tooth  has  been  tissured. 
allowing  food  or  tiiiid  to  enter  the  alveolus,  and  when  compound 
fractures  of  the  jaw  extend  to  the  alveolus.  I^-ss  fre(iuently  the 
malady  arises  from  the  root  canal.  During  wear  of  the  tooth  the 
canal  is  progressively  closed  with  cement  substance,  But  should 
wear  outstrij)  this  ])rot€etive  process,  the  root  canal  and  pul))  an 
laid  |[)are  on  the  grinding  surface ;  food  or  decomposing  buccal 
s€>cretions  enter,  and  occasion  purulent  inflammation  of  the  pulp 
(pulpitis  purulenta).  This  may  extend  downwards  to  the  base  ot 
the  alveolus,  reach  the  alveolar  ])eriosteum,  and  finally  produce 
purulent  periostitis.  In  a  lower  molar  of  a  five-year-old  horse 
Frick  found  the  pulp  cavity  occujiied  throvighout  its  length  ot 
4  inches  by  a  fragment  of  straw,  which  had  set  up  alveolar  periostiti>, 
and  eventually  dental  fistula. 

Kitt  states  that  in  the  molars  of  old  horses  the  central  invaginatcd 
portion  of  enamel  often  becomes  worn  away,  and  the  i)ulp  chand.ii 
exposed.  Food  then  enters  and  produces  })ulpitis,  which  extends 
to  the  alveolar  periosteum. 

Complicateti  fractures,  or  even  external  injuries,  of  the  jaw  nwiy 
occasionally  cause  alveolar  periostitis.  This  is  eomnujuest  in  yoiiiiL' 
horses,  in  which  the  alveoli  of  both  the  upper  and  lower  molars  arc  at 
points  only  covered  by  j)eriosteum  and  skin.  In  such  cases  injun.s 
may  directly  affect  the  root  itself  or  the  alveolar  jjeriosteum,  but  liie 
inflammation  usually  remains  localised.  A  predispositi(m  to  alvenln 
periostitis  is  observed  in  vario\is  forms  of  faulty  t<'eth,  especiall\  m 
sluar  rrtuuth.  and  where  the  Icctli  aie  far  sep.inited.  hi  conwqiK!  ■  " 
of  their  sligliter  mak»'  and  less  strength,  the  lower  molai-s  are  oftci    r 
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tlweased  than  tlie  nmmr     'i-i.,.  n,-   i        .    . 
.l.wl,.|„„,.,„.     U|„.„.  „„,,,,  ,„,^,|,,„„„.„^,  „,^, ^^^     |.^^^^^^|    __^^^ 


z:::^:::;:;^;,^"""^"^"--- ' • ■ 

Many  casfts  remain  conHned   t„   flu-  alv.-oln.      \V\,  ., 

eaddy   displaced     tl.ou.h  they   „,ay   ,..  .,...„,    ,...„..,    ^:  ,'^ 
n..  .    lu.  loose  n.o.ars  ul.ieh  ..an  l.e  ex.nu.led  «i,h  ,i,e  hand    n^ 
UMUI ly  found  n.    he  lower  jaw.     Son.etin.es  inHan,n>ation  star.." 

""^ulla.     Pundent    osteonnc'litis    thus    resuHs.     This    irritates       " 
|>.n..toa„,  producing  periostitis  ossiHeans.  which  enla.ge     ^e    ..  l! 

- .    k.s  thiough  ti  e  hone,  an,!  a  dental  Hstuia  results.     After  ,ii  diar.e 
u.  pus.  ,ranula„ons  r,.nn.  and  ,he  p.int  „f  pcrloration  heals T 
"""I  onlv  a  narrow  channel  remains  conununica,  ng  with  the  alveolu 
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t'-y 


or  root  of  the  tcM>th.  This  pcrHi.HtH  ((;oin|mr»'  •  <U-ntiil  tiMtiila").  In 
(list-use  of  the  upper  alveoli  pyoRenie  infection  sometimes  extend.- 
into  the  superior  maxillar\  sinus.  IV-rioration  int..  the  nasal  eavity 
mav  follow  disease  of  the  pre-molar  alveoli  ami  produce  a  chroni. 
nasal  (lischarp-.  (>c<asionall>  the  alvi-olar  wall  hecoiiu-s  necn.ti.' 
ami  extensive  ostitis  ensues.  Kit'.  '^hT  shows  how  nnich  a  tooth 
may  he  displaced.  The  last  niolj-r  lay  hon/ontally.  and  under  it  .1 
piece  (.f  hone  the  size  of  a  ln-ns  ejry  had  h«-come  necrotic 

The  symptoms  consist  in  slow,  interrupted,  one-sidid  mastication 
rollinji  of  the  tongiie,  slohheriny.  and  tlroppiiif  foo<l  from  the  mouth 
Kven  from  the  outside  it  may  he  discovered  that  one  or  anothei 
of  the  teeth  is  displaced  ;  rthile  the  cheeks  are  distended  with  masses 
of  food.  On  passing:  the  hand  into  the  n»outh,  the  exact  displaccmcnl 
is  ascertained.  The  peculiar,  repulsive  so-called  ■carious""  r-mcli. 
especially  iioticcahle  in  the  retained  masses  of  fo.xl.  is  .piilc 
chi.-.acteristic  of  alvclar  periostitis,  in  dojrs  the  smell.  uhiUt  \cn 
otTcn>ivc.  is  >omewhat  different  from  that  in  horses.  Clos^-r  e.\amiii;i- 
tion  shows  that  the  uum  has  receded  from  the  affected  tooth,  whi.li 
h  so  loose  as  sometimes  to  he  movahle  hy  the  fingers.  It  is  u>uali> 
pushed  out  of  line  or  lits  deeper  than  the  others.  As  mijiht  he 
.  ,\pc(  ted  from  the  direction  of  their  wearing  surfaces,  the  upp.r 
molars  are  generally  displaced  outwards,  the  'jwer  inwards. 

In  cattle,  epileptiform  .seizures  sometimes  occur.  In  chronic 
ca>es  the  animal  wastes.  In  the  lower  jaw  the  hone  enlarges  ami 
li-tula  forms,  indicatuig  the  position  of  the  diseased  tooth,  if  tlic 
interior  ..f  the  mouth  \>e  illuminate<l  hy  a  mirror,  changes  in  the 
teeth  as  well  as  in  the  gums  may  usually  Ik.-  very  plainly  sef-n. 

Treatment.  Kxtra.tion  is  the  only  certain  method  of  dealin;: 
w  'h  alveolar  peri.:stitis.  Thi.s  is  comparatively  easy  in  old  suhjct-. 
vvhether  horses  or  oxen,  hut  may  be  more  dithcult  in  youiit;ii 
animals,  especially  when  the  crown  of  the  t.Hith  is  hroken.  as  n^t 
-cidom  hap|>ens.  Several  teeth  may  U-  >imultane..usly  atfectnl, 
or  one  -^ooa  after  another,  and  under  *mh  conditions  the  pn.gn'.-i~ 
is  less  favoural.le.  It  may  then  he  a  ijuestion  whether  the  aniin.l. 
with  its  still  remaining  teeth,  can  chew  sufficient  food,  and  vegct.il.lc 
teed.r^i  trc.iu»'ntly  cannot  tlo  -o.  Punching  out  the  .li.seased  t-" 'li. 
as  adopted  in  f..rmer  times,  is  now  only  les^ -ted  to  when  the  fun.  |>- 
cannot  he  used  .nviui:  to  the  lo.ss  of  the  crown.  The  opem".! 
commences  hy  trephining  the  jawbone  as  nearly  opposite  the  i  "t 
of  the  atfected  ttioth  as  possible.  The  success  of  the  openiti-n 
depeniis  on   liie  clioue  ..f   the   proper  ^pot.      hi   tlu-   upper  j.iv.     ■•■■ 
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inaxillarv   hcinc,    which   lir.«  „f    tu.     i-    •  • 

^-th .;....,...  A.te,.atil;  : :  ;;:::;  "•':;••■"  ""■  ••"-  -< 

•■•"""♦->'•     A  nnuul  punch  ahou        .    h  "     '  "^  '"  "^ 

;-»^  thick  an.,  with  a'flaMcno.,  .ua7.  i  .;.'::;":';"■?  "•  "" 
l'k«-  i«n  i.n^nlar  <l„„rh.,lf.  i.  now  „Ia,.,..l  '  ,""  "'"' ^-  "  '""'  I"'"'" 
<-<>tl..  .an.  iH-inr  ♦-ken  f    •  ,  t       ,  '  """  '  '   "'"  '"^ -■^•" 

"•-«ii.      I^ifht   hloMs  (,n  the  niiiu  li   „  ;.l  .1 

■-7 '■■^"<::^T.z:tr!:,::'i; ":■"■: 

'■•■|.»lsi..n  makes  fho  u.o  of  an  ana.s.h,.,;,.    „    1  ,   '  ''*'   '"""   "' 

':-r.:i:.v!  ;;;'■:;:,.;;:  •'';■,:';•  ;»••  r"--  •- -.r. .,..» 

viii..nlK   „-,„.|„,|    „„,  ,.,„  ,Z      '  '"■'»'"•">    -" ^r„„.i    l„,  ,„„ 

-'.^  ■.>-■>...  ;::::;:,.1:;J:tr:  ;t';:j:";;:"V-- 

•><•  taken  in  iis  ns;  tlu-  nnnch  f,.  ...ii  1       .  ^li"ul.J 

"""  ■■■■« .;. ir;,l;,,:,::^  "::;;';■'■ :;;'"■  ■':'"'- 

tracfured.  "  "«'i*«J.    "r    the-    maxillatv    l.c.ti<- 

'  >■';■>•■'' ■■..■. -n'l.!:  :::t,'::zr::r  ■; r-" 

Wiin  s  as  to  enal.l..   i»    t,.   1  1    ',   ,  ''  ""  '"'   'l"\"i 

•"". » I,  ,:;t.;:;i;:,;;;t/'';::r- ; '- 

rrf,.„„i„„  „„  , ,,,,„ "'I'lU'l.     1 1..,    „,„|    ,s„„.|,,|,.,i,     ,„ 

"'--.a.^.ecn:.';!;:;:;";rr:n,:r:';'^;;:,r     "; 

--    IMS..  M.lis,„.„saMet..enal.le,l,... ,,,,,,,,,,,,      '■''',      '"^""" 
">"^'llv  closes   in  three   ,.,  .j,    „,,|,,     .         "'    '     '"'"'^       ""   "l-nm,- 

""  — '"^Uh    a  listula   reman,'  ,.  „  """""■^   '""    ""    '•"^■' 

•.-X'.ra ■■'  ■• 
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ih 


«ome  iiriictiif,  sfn-nntli,  iiiul  jiicljiiiHiit.  Drawing  a  tnoUi  is  tnii<h 
IcsM  (litticult  in  oM  lliaii  in  yminfj  aninialw,  in  wliich  ttif  molart*  arc 
still  d»'f|ily  implantiMl  in  the  jaw. 

Ill  such  ciiscs  altciitidii  slioukl  he  imvIjI   to  the  fiillowiiiK  jHiinls  ; 

rAoiVc  (>/  A'orrr/K.  Those  dcsiniunj  b\  (liinthcr,  UolMitsoii,  and  (iowinu 
arc  anioiijjsl  the  hcst.  They  must  he  very  stioiin,  so  as  not  to  s|innn 
iiiiicli.  hut  iK.t  very  thick  in  t lie  jaws,  as  this  makes  a<ljiistnicnt  difliciiU. 
As  tile  iiorscV  inoliirs  do  not  lie  paridlcl  to  one  another,  attention  must  he 


li 


l'"li;.  ^S.V  (liiiitlnr's 
^(lI■l■l■|>■^  fill'  upiitr 
iimliiTs. 


icM'Slt.     (iiintlui's     Kiti.'J'.Ml,     (liiii-    Kl(;.:iitl.     (;iiiitlirr 
fiiiccps    fiir    liiwir  lliri  s    (■.<Li)(ir-  lirakcj  fdUcii-. 

iiioliirN.  tiiir. 


j^ivcri  to  the  direction  of  the  iiull,  and  (liinthcr  tiicrcforc  constructed  .sihmi  il 
forccjis  for  each  tooth. 

Forceps  acting  as  levers  of  the  first  class,  and  those  as  levers  of  lli 
second  class,  nuist  he  di.stinguished.  In  the  former  the  jaws  are  at  tir 
end  (Figs.  2HH  and  'iSO).  in  tiie  latter  at  some  distance  from  it  (Figs.  •."•J 
and  2!t:{).  As  tiic  molars  are  arranged  in  a  fan  shape  the  crowns  of  lln' 
pre-ni"iiU-s  look  hackwiirils.  tho.se  of  the  molars  forwardfs  (Fig.  295)  :  ;ipiI 
as  it  is  of  the  greatest  importance  that  the  pull  sliould  come  in  the  direct  n 
of  the  long  axis  of  the  totith,  it  is  clear  that  the  second  class  lever  forirj.- 
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i''<.-JU2.  (;ii„Ui.|-.s|,„- 
"i''^  fiir  lirst  lower 
irjiilars. 


Ki.;.2!i;t.-(;ji„i)„.,-sf,,r 
lips     for    (jist     upjicr 


t'u:.  2<t4.      Kriik  and  flanpt- 
iici's  ••  I'liivi-rsal  "  loniii>. 


in<ilar> 
-iiiipjcst  addition  in  an  S-shaiicil   li.,..L'    i,..)    .     .i  • 

<<i  iiinti  as  a  tii.-.t  iir  sctorK    c  ass   ever  fiircci)-;       l.'i,r   >>ui    i 
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Ilif  tt'ftli  of  II  Nix-yciir-iil(l  liorM-.  tin-  riMitx  uf  llic  prr-iiiiilitrN  jMiiril   iiiorr 
or  IcKH  forwunlN.  uliiiNt   thoN<>  of  the  iiioliirH  (iik<-  iiti  o|>|HiHil<-  (linclion. 


Kii'.  '-".•.'■.     Sliiiuiiiu'  tli<'  iii('i.s<>r  and  iiinliir  ti'rth  of  ii  r'ix  vrari'lil  hoix'  in  poilinn. 
(Afli'r   Kll('nl»'r;{i'r  itnil   liiiiini.) 

'i'lit'  ]ir('-iiiolai's  arcordinjjly  iiiiist  Ix-  ^rasjxil  dct-])  clouii  and  a  thick  fiilcniin 
sflct'li'd.      In  drawinji  molars  tlu'  piactic)'  ic  n-vctstd,    tln>  tooth  is  ^'ri]i]Hil 


r*  r* 


Kii:    -J'Mi.     TiMilli  pickiis  ((Jiintlni). 


Kii..  'iltT.      Kulira 


just  below    Its  upjti-r  surface;   the   pivot   sjiotdd  he  thin,  or  hctter  still. 
st'('ond-('la.ss   lever  forceiis   may   lie   osi^l 

Though  it  is  possible  to  extract   molar  teeth  from  old  and  <|uiet  h(H> 
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in  tl„.  n.a,K|i„K  lH»*i.i.m,  it  in  K..„..r„||v  .„|vis„l.l,.  ,,,  ,hh,  „„,  ,,,.i, ,       . 
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x^ 


ihimIiiiik  III*-  liiWi'i'  jaw  tn  oii<>  hIiIi-.  in  iirilt-r  Ihitl  tint  two  riiWM  of  Itn-th  im 

ioiiKiT  iipi'  ifM-  riM-li  <i(ln'r.     Th«"  li>ri){iir.  Iinwcvfr,  Hhoiilii  luu   In-  liMtM-mil. 

for  fi'iir  of  (lie  IihiIIi  fiilliii^  intn  tlir  iiiiiiith  uiul  lN-in)(  nwiillowtHl. 

if,  iliiririK  fxtrtu'linii.  Ilic  uiiiiiial  iiiiiki-H  violent   iikivciiiciiIm  with  l!i<' 

liciul,  till'  ii|M'r!iti<>n  in  Ntii]i|M>(l.  hiil   the  iiiiivfiiicntH  an-  foltowt^l   hy  tlic 

fiircciw.     Tliii*  tf  <-M|M>4'ially  iicrcHxaiy  wlu-ii  ii)N-rittiii)(  iin  horwH  Mlaiuiint!. 

If  lilt'  fiinciiH  arc  held  ri)(i(|iy,  tint  jaw   may  ctiMily   In<  fractured    l>y  the 

iiniiiini'rt  own  iiiiivcmiciiIm. 

If  the  fi>rcc|iH  arc  not  tirinly  lickl  they  may  Hli|i  otf  the  touth  unil  re(|iiirc 

to   In'  rcuiljuNliil.     Shoiilil  this  ha|i]M'n   reiieatiilly,  and,  even  after  con- 

.sulcrahle  cIToHn,  mo  l(Hweiiiti^;  of  I  he  loolli  (M'ciir,  endeavour  nnist  Im-  niadc 

to  diwover  the  eaii«e  of  failure, 
which  most  frei|Uently  ichuIIh  from 
an  inipro]M>r  hold  haviii);  Im>cii 
taken,  the  pull  iM-iiiK  in  a  wron^' 
tlircction,  or  two  teeth  U-in^ 
KraFi}H-<l.  A  change  of  forcciiH  or 
of  jiivot  iH  often  dcHirahlc.  It  ninv 
Im-  rcjM'Hted,  that  the  dire<'tion  of 
iiull  Hliould  corresjMHid  with  the 
lon^  axiH  of  the  t(M)th.  otlierwiHc 
power  is  hwt  by  the  tooth  KOf'IN'd 
heiiiK  forced  aKaiiiNt  its  tu>i);hlMiur. 
In  certain  cascH  (dental  iintula 
growths,  either  in  the  alvetihw  or 
on  the  tooth),  extraction  may  he 
very  difticult,  or  even  im}MMrtilile. 
For  extracting  molarH,  a  tooth- 
key,  rem-nibliiig  that  formerly  used 
in  human  dentistry,  has  hecn 
recommended.  But,  mdess  for  n  ■ 
moving  the  short  te<>th  of  old 
horses,  this  instrument  is  useless. 

The  extracted  tooth  genenill\ 
shows  evidence  of  pathologii  :il 
changes.  Where  purulent  iH'riM>- 
titis  has  existe<l,  tlie  nwit  i> 
rougheruHl    and   denuded    of    pen 

ostcum.      Other  portions  of    the    root    exhibit   shreds  of  periosteum.  :i\u\ 

sometimes  exostoses. 

'rreatnieiit    aftci'   extraction    is   seldom    iieceHsary,    but    when    cleaiisii 

the  pails  a  piii^'  of  tow  or  jute  soaked  ill  a  <lisiiifcctaiit  may  be  iiitriKliK'  •: 

into  the  looth  socket.      It   is  particularly  useful   where  dental  listiilii   It.. 

existed,    but    must    be   renewed  daily. 

Ill  drawing  several  teeth  at  one  time,  it  is  well  first  to  extract  the  lowc 


incisors. 


iiiiil   most    posterior. 


This   minimises  the  dittiiiillies  caused   by   bleedi 


Cases  of  iiiiiisiially   large  teeth   have   Imimi   reported.     Degive  extractt-t 
horses    tooth    which    weighed    1")   ounces.     Teeth    are   said    to    have    be- 
successfully  ti'aiis]ilanted.  but  such  reports  must  be  n-ci-ived  with  lautio 


III   IHS7.  in  tli(-  cliilii|iie  of  the   H«-rliii  college,  the  first   ii])]M-r 


Ut!i!it>c    Uiii    It-iiiovci 


1    ! 


>y    p 


itifhilii;.    :tr    liit-    timth    lintti! 


ay.     Three  years  lat(-r  the  horse  was  brought   back,  tl 
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flml  il  liml  f..r  n  Ioiik  lini.-  Niitffntl  fmrii  »ti  i.n.iiMJv.'  iiuwil  diw  hHru<-  An 
.•xHiniimlion  Hhowrd  that  llir  UU  n.>Htn|  mi^  l,|,Hk..l  will,  t.iMHM-H  ..f  f.«,,| 
whirli  IiikI  i-ntcml  \>y  an  i>iHuti\lt  in  tin.  nou  .inntv  alv.oliw.  Th.-  i.aHf.HL'.- 
«aH  IttrK,-  ,.|,„umIi  «.-  a<linit  th,-  liltir  fi„^,.r.  'h\.  „,,,k.,  ...axillarv  Muun 
l.n.v.^l  h.-ftltliy  oil  trrphiiiin^.  Aft.r  .ar.fiillv  nniovm^  ,.v,.rv  particl,. 
of  fo.Nl  from  til.-  n.wtril.  and  (lilting  duwn  th,.  ..v.rnrowi,  tiiM  mAnr  of 
Ih.  lower  jaw,  the  alvci.liis  waw  tlioro.iKhlv  .'l.'aiiN.'d  and  slniiiM,!  with 
a  inaMH  of  niitta-iK-rcha,  Kuftnuil  in  li..t  wal.i.  To  ^ivr  it  a  iiii.rf  «•<  nrr 
hold,  a  f.-w  urcK.v.H  had  prrvimiMly  h-.n  til.d  ,,n  thr  a<lioininu  I. .,.11, 
Mm-  luwal  diK<harn..  r.-aHiil  aft.r  thi>  o,Hi,iti..n,  and  -..vnal  w.^-k-.  hit.r 
Ihf  niilla-jHT.ha  wa«  found  Mill  ni  |M.si||,,n,  anil  .(iiit.'  fMlfiliinu  ilh  ol.i..  t 
MilHti.alK.n  app..ar.-d  in  no  way  diHlml>,.tl,  an.l  lli.'  hurs,.  Iiv..|  f.,r  «.v,ral 
y.-ars  iii  tli,-  Kanir  .■.)n<liti.,n,  V..i«tliind.-i  .l.scrilMN  a  Kiindar  .aw  th..iiL'h 
Iho  h..rH..  had  finally  f.,  Ih.  kill.-.!.  .S,,,,,,.  v.ry  int.T.stinu  .««■«  of  ih.s 
(■h«riu't«-r  will  Ih'  f..iind  in  Cadiol  and  DolJaiH  •Clnii.al  V.l.Tinarv 
.Mffli.ini-  and  Surgery." 

ll  IS  seldom  n.-fdfiil  to  oxtract  inoisorh,  th.ui«h  th.  ..iHrali..!,  is  ..ft.n 
done  hy  liorw-dfahTH  t..  givi'  horwH  th..  ai.|Kan.nr,.  ,,f  nr.at.i  auc  Th.' 
oixration  in  .all.nl  for  wh.T.-  milk  t.-rlh  r.-maiii  .•..nfiiu.l  l...fw.-.n  Ih,. 
IHTmaiu-i.t  nuisor.  ur  w_h.-r>-  th.-Tl-n-inaxillary  or  siil.maxillarv  hon.. 
IH  fractiinHl  and  thf'alvt'oli  cxiKiNt-d. 

«;iinth.'r-«  i.,r..fiw  aiv  th.-  h,.Ht  (Fijj.  'MH).  Ti,..  proj,.<tion  just  ,„  fi,,n( 
of  th..  jaws  ..f  the  instrument  scrv.-s  as  a  ful.  rum,  an,|  should  U-  r.-sl.-d 
on  on..  ..f  th.-  lu.iKldH.urniK  t,.,.th.  ln..is..rs  .an  als.,  h..  pull.-.!  with  human 
f..rc..ps  madf  rutlu-r  lonvrr  and  sfroiiff.T  than  usual  Ih'in.  -iiMt).  Th.-  same 
iiiHtrunicnt  serves  as  an  exporteur. 

Alveolar  Periostitis  In  Camlvora.  F)..ks,  esp,,  iailv  tliose  k.pi  in 
th<.  h.aiHo,  an-  the  most  fie.,iu-nt  sutfereis.  Compai.-d  will,  alv<-olar 
f.eriostitw  in  herl.ivora,  the  diseiiHo  in  dogs  diHers  l.oth  in  its  adv.-nt 
.ind  piogreHK.  A  large  nuniber  of  f«-«.th  are  tisnally  attack.-d.  some- 
! lines  nearly  all  ;  L.ith  molars  and  ineisors  suffer,  and  ..Id  dogs  may 
In    rclueed  to  an  alisolutely  to(»thless  eondition. 

Symptoms.     Th<-  <.<lges  of    the    gums  are  swolj.-n,    iii..re  or   less 

>>..idene(l.    .11.1  l,U-,-,|  ,ui  the  least  touch.     At  points  when-  the  t.uigue 

umu!  easily  reaeli   a«  along  th«- external  hordeis.  the  gums  are  moist 

ih    .    grey   -  ;in\    fluid   of   a    particularly    peii(.t rating   ..dour.     Th.- 

,.  rt»,t.  of    lie  t    ,,th  IS  partly  .-overed  with  izrvy  chalky  masses  .,f  tartar. 

vnatrnii  atEnnl,     „i,lcr  the  gum  in  the  direct  i.ui'.-f  the  alveolus,  loosening 

-H  -««      -.i,^.  ,  .using  it  t.)  fall  ..lit.     V\  her<-  the  disease  is  extensiv«\ 

-t.-    .tiimi«.>    salivate    treel.\.    eat    hadly.    and    either   avoid    gnawing 

.tiBfs     .#    wnur^  <..c»~ionally  during  tlu-  pr.M.-ss.   whilst   flu-  nioiifh 

■iiai^-.j,  m.r^,  ..treiisive  smell.     Sometimes  siiigl.-  teeth  liecome  loo.sened 

md  ui»^r.   ^i»R„la..«l.  preventing  the  animal  closing  the  mouth,  and 

-niter  r-"*'  in,  sus|>ieion  oi   rabies. 

-9-     ..maaioii    was  formerly   regarded   as  sy.steini(..   and   rei-eived 
'*ct  aaajB*  a.s  scurvy,  mouth-rot,  &e.      Hut    neither  fever  nor  other 
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coiiHtitutioiial    HyinptDin    i«    jirewnt,    and    recovery  tukeH  place  us 
soon  as  all  discasi'd  teeth  are  renioviKl. 

The  formation  of  tji  tar,  or  the  extension  of  caries,  as  already 
state<l,  is  the  immediate  cause  of  alveolar  (leriostitis.  The  tartar  is 
clepositetl  on  the  twth,  and  cMintinnally  advances  towards  the  gums, 
pnxhicing  inflammation  and  necrosis.  The  alveolus  is  finally  exposed, 
putrefactive  orfjanisms  enter  from  the  mouth  and  maintain  the 
irritation.     The  grey  stinking  material  discharged  when  the  tooth  is 


Kii;s.  .'ttKi.  :t<i|.  .•102.      Di'iital  fiinc|i.H  for  (l(i«s. 


|)res,scd  upon  consists  almost  entirely  of  exudate  and  putrefactive 
liacteria.  \  predispusitiitii  to  this  formation  of  tartar  exists  in  certain 
races  of  small  dogs,  and  is  possihiy  aggravated  In  inappropriate  feeding. 
Preventive  treatment  calls  for  the  removal  of  tartar  lM-f(.re  alveolar 
disease  has  appj-arcd.  The  incrustation  tan  lie  scraped  olf  in  the 
manner  already  descrihed.  It  is  advised  to  paint  the  diseased  spot 
with  a  weak  solution  (I  :  2(itt(i)  of  permanganate  of  potassium,  which 
is  further  useful  in  removing  smell.  All  loose  teeth  nuist  he  removed, 
otlierwise  success  will  never  Ik-  attaini'd. 


DENTAI,    FISTITf.A. 


noi 


Tn  dogs,  extraction  juvsonts  no  diffictiilty  :  an  assistant  holds  the 
animal,  and  hiinian  forcei)s  may  l)e  used.  The  tfx.li  is  seized  witli 
forceps  of  suitable  size,  and  a  rajtid  drawing  movement  made,  usually 
towards  the  tongue.  Operating  on  the  right  side,  traction  is  made 
towanls  the  left,  and  vin-  rnx,l.  The  crown  is  asually  Hrin.  hut  the 
root  loose.  The  tooth  key  may  he  used  if  though!  suitable.  Artificial 
t«-eth  have  been  used  in  (h)gs.  Moseley  r.-ports  having  fitted  a  fidl 
set  with  such  success  that  the  dog  could  afterwards  crusji  bones. 
A  Schipperke  wearing  a  gold  plate  was  c.\hibited  at  the  (Vntral 
Veterinarj'  .Ve«lical  Society.  JJut  thesj- 
achievements  are  in  the  nature  of  scientific 
amusements. 

DENTAI,    KISTdl.A. 

This  may  Ik-  defined  as  a  tuln'-like  cana 
communicating  at  one  »'nd  with  the  external 
air  and  at  the  other  with  a  tooth  root  or 
.socket.  It  almost  always  results  fntm 
alveolar  periostitis,  the  inflammatory  pro- 
cess extending  and  protlucing  an  osteo- 
myelitis purulenta,  which  finally  leads  to 
perforation  externally.  Inflammation  then 
abates,  until  the  alveolus  alone  remains 
inflanuHl.  The  small  (|uaiitities  of  pus  pro- 
duced find  exit  through  the  communicating 
channel. 

Dental  fistula  occurs  oftenest  in  young 
horses,  it  affects  the  first  and  second 
pre-n)olars,  seldom  the  third,  and  is 
conunoner  in  the  lower  than  in  ihe  upper 
jaw.     Fistula    is    very  rare    in   the    molars. 

iH-cause  their  roots  arc  protect<Hl  by  thick  masses  of  nuisclc.  and  in 
the  upper  jaw  project  into  the  superior  maxillary  sinus.  Despite 
these  facts,  such  fistuhv  do  occur.  They  upen  into  the  su|>crior 
nuixillarj'  sinus  or  into  the  nostril,  producing  empyema  of  the  sinus 
with  chronic  nasal  discharge,  which  has  the  peculiarly  otfcnsive 
smell  of  alveolar  pf>rio8titis. 

In  dogs,  dental  fistula-  originate  most  frequently  from  the  upi)er 
molars.  I'he  outer  opening  is  usually  near  the  Umvr  c\clid,  and 
might  Ih'  mistaken  for  that  of  a  lachrymal  fistula,  were  if  not  that 
probing  shows  it  to  communicate  wiili  a  molar  tooth.     For  a  descrip- 
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tidn  of  several  cases  of  dental  fistula  in  the  iiorse,  dog  and  cat,  see 
Cadiot  and  Dollar's  "  Clinical  Veterinary  Medicine  and  Surgery." 

Causes.  Fistula;,  though  generally  preceded  by  alveolar  perios- 
titis, may  l)e  pnHhiced  l>y  complicatwl  fractures  or  injuries  of  the 
maxilla.  Hertwig  l[)elieved  pre-molar  fistula;  in  the  lower  jaw  to  be 
commonly  caused  by  wounds  inflicted  by  narrow  and  inclined 
mangers.  We  can  support  this  view,  having  seen  many  cases  of 
pre-molar  fistula  in  young  animals  exhibiting  no  disease  of  the 
alveolus,  but  traceable  to  external  injury  of  the  lower  jaw.  The 
root  of  the  tooth  is  often  thickened,  surrou.  iled  by  actively-growing 
granulation  tissue,  which  l)ect)mes  covered  with  fresh  cement ;  a 
periostitis  alveolaris  ossificans  results,  with  formation  of  hyperostosis 
radicis  (Fig.  303),  and  extraction  is  rendered  difficult,  or  even 
impossible. 

The  symptoms  consist  in  the  ap})earance  of  a  little  funnel-shaped 
depression  in  the  skin  of  the  lower  margin  of  the  under  jaw,  or  of 
the  upper  jaw  at  the  height  of  the  roots  of  the  pre-molars.  Some- 
times the  fistula  opens  within  the  mouth  near  the  affected  t<x)th, 
as  may  b"  proved  by  injecting  the  channel  with  a  coloured  fluid. 
A  fine  sound  lieing  introduced,  meets  with  a  hard  substance — tooth, 
or  l)one,  or  it  may  pass  into  the  mouth.  Bound  the  external  opening 
and  over  the  course  of  the  canal  the  bone  is  rarefied  and  swollen. 
Mastication  is  not  always  impeded.  Examination  usually  betrays 
signs  of  alveolar  periostitis  in  the  affected  tooth. 

Prognoris.  Removal  of  the  affected  tooth  is  indicated.  Hertwig 
describes  a  cure  after  application  of  the  actual  cautery  and  mopping 
with  tincture  of  aloes,  but  such  recoveries  are  exceptional.  When 
the  lower  pre-molars  have  become  diseased  from  external  injury, 
recovery  sometimes  takes  place  without  removal  of  the  tooth.  But 
usually  infection  of  the  alveolus  continues,  and  pus  formation  prevents 
healing.  Moreover,  in  such  cases  there  is  generally  a  difficulty  in 
extracting  the  tooth,  in  dental  fistula  affecting  the  upper  jaw  a 
radical  cure  is  impossible  without  removal  of  the  tooth.  In  prognosis 
aicount  must  Ijc  taken  not  only  of  the  disturbances  caused  by  the 
diseased  tooth,  but  also  of  the  danger  of  extraction.  Where  incon- 
vciii«'iue  is  slight,  it  may  ai)pear  advisable  to  refrain  from  treatment. 
If,  however,  the  fistula  opens  into  the  upper  maxillary  sinus  or  mwtril. 
the  tooth  must  be  removed  and  the  sinus  trephined.  Where  per- 
foration into  the  nostril  is  attended  with  necrosis  of  the  turbinati-d 
bones,  as  not  infrequently  hap|)ens,  the  prognosis  is  unfavourable 
The  niwal  discharge  continues  after  extraction  of  the  tooth,  ami 
lH-tray»  the  pc,  uliar  smell  of  botu;  pun.     After  a  time  pieces  of  th*^ 
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and    pa«8    out    with    the    nasal 


turbinated    honen    l)ecome    loose, 
discharge. 

Where,  however,  perforation  of  the  nostril  and  necrosis  have  not 
taken  place,  recovery  usually  occurs  s<M)n  after  removal  of  the  tooth. 
But  it  is  unwise  to  prophesy  the  termination— time  alone  can 
determine.  To  detect  perforation  into  the  nostril,  (Jiinther's  catheter 
for  the  guttural  pouch  may  be  employed.  On  introducing  it  into 
the  lower  meatus,  the  point  where  the  fistula  opens  will  be  felt  as 
a  raised  and  uneven  patch. 

Treatment  may  be  attempted  without  sacrifice  of  the  tooth  if 
the  fistula  has  resulted  from  an  external  injury,  and  produces  no 
serious  inconvenience,  and  if  the  tooth  in  question  gives  no  evidence 
of  disease.  Proceeding  on  general  surgical  principles,  the  canal  is 
washed  out,  its  walls  scraped  with  the  curette,  and  dressed  with 
chloride  of  zinc  (1—10),  or  iodoform  dissolved  in  ether.  Solution 
of  laetic  acid  has  been  recommended.  If  the  alveolus  is  diseased 
the  tooth  is  removed,  and  little  further  attention  is  required.  Healing 
i.s  hastened  by  inserting  a  plug  of  tow,  saturated  wi+h  a  disinfe<tiuit. 
This  may  Ije  renewed  daily.  In  dogs  the  molar  should  always  be 
removed,  even  though  the  crown  appear  sound. 
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NEOPLASMS   OF  THE   GUMS  AND  ALVEOU  (KPULIS). 

Under   the    common    title    of   epulis   are   groujjcd    all    tumours 
originating  in  the  gum  or  alveolus.     In  former  times  growths  due, 
in  the  horse  to  botryomyces,  and  in  the  ox  to  actinomyces,  were 
included  under  the  general  designation  "  Epulis."    Dammann  saw 
in  horses  cancerous  tumours  of  considerable  size,  which  sprang  from 
the  incisor  necks.    Roloflf  has  described  sarcomatous  epulis  in  horses 
and  cattle,  and  we  have  repeatedly  seen  such  cases  both  in  horses 
and  dogs.    The  caee  illustrated  (Figs.  304  and  305)  was  a  myxo- 
sarcoma of  very  rapid  growth,  affecting  a  mastiff  bitch.     Beginning 
on  the  left  side  of  the  upper  jaw,  it  extended  from  the  first  canine 
t(x>th  for  a  distance  of  three  inches  backwards,  involving  all  tlu' 
pre-molars  and  molars,  across  the  mouth  to  the  left  side,  causing 
liMKsening  of  all  the  molars  of  that  side  ;    in  an  upward  direction  it 
atfected  the  whole  of  the  superior  maxilla  on  both  sides.     The  lower 
jaw,  especially  on  the  left  side,  was  also  involved.     Sections  revealed 
I  ystic   spaces   filled   with    blood-stained   fluid  ;     the   inU>rior   of   the 
superior  maxilla  resembled  a  piece  of  hepatised  lung  and  the  bon«-s 
"lit  like  those  affected  with  osteoporosis.     (.Mettam,  Th<    Vete.rimirian, 
i'.«)l.) 
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WOCNnS   OP  THE   ALT.   OF   THE   NOSTRILS.  305 

loo«e    one  should  always  look  for  epulis  formali.Tn.     Keiper  1™! 
after  frac.ture  of  the  lower  jaw  in  a  foal  a  rapi.llv  growi/J  netZ  n 

'        V  ,  •'       ■■"'•  ""''•  "^'"8  ♦"  '^"^  P"^"i""  near  the  incisors 

The  prognosl    .s  usually  unfavr.urable.     As  soon  as  the  new  growth 

Z:l     Sr       "'  ''^""""   ''  ^'"'"••'^*^   ^-""-'   »>-mef  very 
'lining  "'"""   "   ^^"    ^"  ^^"^'    ^^-^^    ^-»   -y   portions 

Treatment  consists    in   complete  extirpation,  which,  owing  to  the 
pos.t.o„  of  the  t»,„our,  is  .lifticult.     As  the  operation  is  very  p^f ul 
an  a,.,   he  u.  shoul.l  he  given.     The  ,ro.1h' n.ay  then  he';iL   ^    d 
out,  the   ast  traces  luMng  rcn.ove.l  with  tin-  curette  or  actual  cauferv 
I'mpiehn's  form  heing  the  most  useful.  • 
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DENTAL    TlTMOl'R.S. 

True  dental  tumours,  odontomata.  have  very  rarely  been  descrihe.l 
rcZlnr    ""■'"'■^.     """'"«^^  '''''■  ""  ""'-tosa'rcoma  follow  ^g 
l^^T  1  if    T  '"  ""  ''"•■'"■     ^'''"'^  "^  '^^^  ■'  "''<>"ton.ata  "  recorded 
.n  current  literature  are  only  large  exostoses  .leveloped  on  teeth  i 
consequence  of  alveolar  periostitis. 

Dental  eysts,  fouml  in  the  most  varying  positions  in  the  animal 
b.Ky,  are  due  to  aberrant  portions  of  the  fu-tal  paradental  epithe  i  , 
and  are  dealt  w.th  elsewhere.  Willian.s,  after'  tr.-phining  a  hors" 
g  It^supenor  n.ax.llary  sinus  for  an  apparent  tuu.our  grotth.  fou  .1 
...  .ts  n.  enor  several  hun.lrcl  ru.lin.entarv  teeth.  The  growth  had 
extended  into  the  mouth.  g"<>wui  nau 


III.-DISEASES    OF   THE    NOSE.    NOSTRILS.    AND    THE    SPACES 
COMMUNICATING    WITH    THEM. 
(A)  WOUNDS  OF  THK  ALE  OF  THK  NOSTRILS. 
These  occur  most  fre<,uently  in  horses,  whi.h,  when  rapidly  nuning 
-    .oad,  may  chance  to  catch  the  nostrils  on  such  objects  „s  hooks 
...uls.     Somctnnes  they  result  from  bites  frcun  of-r  horses.     Sou.e 
■-age    tnbes    sl.t    the    false    nostril,    thinking    to    .     ^.t    breathing 
injuries  to  the  no.se  are  less  frequent  in  other  animals.     Though  they 
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generally  take  the  form  of  torn  wuundi^,  they  heal  steadily  and  quickly 
owing  to  the  abundant  connective  tiHHue  in  their  neighbourhootl. 
But  immediately  the  cartilaginous  portions  of  the  nose  are  injure<l. 
healing  becomes  difficult.  Infection  of  the  cartilage  is  apt  to  occur, 
causing  chronic  inflammation,  thickening,  or  even  fistula  formation. 
In  this  way  stenosis  of  the  nostrils  may  be  produced  and  the  breathing 
affected. 

""TOatment  of  fresh  wounds,  especially  of  the  nasal  cartilage, 
snould  aim  at  healing  by  first  intention.  The  parts  must  be  cleansed, 
the  edges  of  the  wounds  freshened  and  disinfected,  and  br<»ught 
together  with  pin  sutures,  so  as  to  lie  firmly  in  apposition.  The- 
wound  should  then  be  painted  with  collodion  or  wound  gelatine, 
and  the  horse  put  on  the  pillar  reins  to  prevent  its  rubbing  out  the 
stitches.  In  working-horses  small  flaps  of  skin  may  simply  be  cut 
off.  Healing  is  usually  so  perfect  that  neither  the  area  of  the  nostril, 
and  consequently  the  breathing,  nor  even  the  horse's  appearance 
suffers.  Necrosis  of  the  nasal  cartilage  is  serious  and  may  continue 
for  months.  The  fistula  should  be  laid  open  and  the  parts  frequent  i\ 
dressed  with  disinfectants,  if  necessary  with  chloride  of  zinc  tn 
nitrate  of  silver  or  even  touched  with  the  actual  cauterj-.  In  chronic 
caaes  curetting,  or  excision  of  the  necrosed  cartilage  is  indicated. 
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(B)  FRACTITRE    OF   THE   NASAL   BONES. 

In  horses  these  fractures  generally  result  from  the  animal  runninj; 
away,  and  the  nose  l)eing  brought  in  collision  with  some  hard  object. 
Falls,  kicks,  or  powerful  blows  also  produce  them.  Horses  suffering' 
from  brain  disease  occasionally  fracture  the  nasal  bones  by  strikintr 
the  head  against  a  wall.  In  other  animals  the  accident  is  rarei 
!n  dogs  it  is  sometimes  due  to  a  blow  with  a  stick.  The  fracture  niav 
be  single  or  double-sided,  longitudinal  or  transverse,  subcutaneous 
or  com})ound.  Fragments  of  bone  may  perforate  either  the  skin 
or  mucous  membrane,  and  thus  produce  a  compound  fracture. 

Diagnosis  is  not  difficult.  There  is  usually  deformity  of  the  nos( 
and  the  neighbouring  part«,  bleeding  from  the  nostrils,  and  sometime- 
difficulty  in  breathing,  produced  by  narrowing  of  the  nostril  ot 
accumulation  of  blood.  Injuries  to  the  lachrymal  duct  are  indicatcil 
by  obstruction,  the  appearance  of  blood-stained  tears  or  of  ecchymosc- 
in  the  inner  canthus  of  the  eye.  Tearing  of  the  schneiderian  mem 
brane  may  Ih»  followed  by  profuse  haemorrhage  and  emphyseni  ■ 
about  the  face.  Diagnosis  (mly  becomes  difficult  where  much  swelliiu 
exists. 


of   bone  have   be;n  d  iven    n        .     "''  .''''''"'''^-     ^^'''"^^  P^''*'""'' 

In  large  .nin^.^^^Z   ri^' bv  ^7  7"^   ^  '"""^  ''''«^"'^- 
the   nozzle   of   a   olvZr  ?  mtrodumng  into  the  noMril 

forcibly  outward  t.  h/'''''T'  ""^  ^'■•'*"''  »""'*•''•"«  *'-  »-- 
nostril      rn  r  .  ""'^  """"'•'*•*'■'  '"  the  lower  part  of  the 

.ation.  neen.i«  IZi::'  S^Z^rrSit.Mf  '"^"r" 
simple  into  a  compound  fracture      Fn  1.1       ""'^".'"^  *«  ''""^^''•t  « 

—^rifLtriroftS^^  r  '^^''-^  -~;  it 

practitioner  live,  a^a  ,ltal''';:':';^,'"«^"^>'  "^^''""^  "'''"  '*"' 
at  once  to  perform  the  operation  "  ^"^  '^  '"'^^  '"  '^^'^  '■^'''"" 

(C)   FOREIGN  BODIES  AND  TrMOURs   IN  THF 
NOSTRILS. 

Lor^rZ;  c'aui"  "T"""^  "'*""  ^'"*^"""'  ^'^  ♦'-  -t"'^  of 
norses  and  cattle,  and  remain  for  long  periods  in  sit,,      U'ifl.  a 

l>utaT,    in    ^''^/"*7«l    through    the    alveolus  of  a  molar  t<K,th 

>    bean  l.ke,  hard  white  bod.es,  consisting  of  dried  n.ucus  and 
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epithelium,  and  iK-lieved  them  to  have  been  formed  in  the  guttural 
pouch. 

New  growths,  in  the  form  of  polypi,  often  occur  in  the  nostrilH. 
According  to  Krcolani,  Cato  and  Ahsyrtus  were  acquainted  with  na«nl 
polypi ;  and  in  1784,  Icart  is  said  to  have  removed  one  weighing 
I J  ll)s.  from  a  horne.  The  growths  are  most  commonly  fibromata 
and  myxomata,  though  lipomata,  osteomata,  enchondromatu.  angio- 
mnta,  Barcomata,  and  carcinomata  have  Imh'u  found.  They  often 
originate  from  the  protuberance  of  the  ethmoid  or  the  lateral  wall 
of  the  noHtril.  (Jurit  haw  seen  them  develop  from  the  nasal  st'ptum. 
Ilizot  from  the  turbinated  bones.  Hamburger  discovered  an  extensivt- 
myxofil  'oma  in  the  septum  nasi,  whilst  Lammers  met  with  a  case 
whv.v-  tiie  mucous  membrane  was  thickened,  and  showing  cavities 
containing  numerous  examples  of  strongylus  armatus  ;  Kitt  observed 
a  sarcoma  in  the  nostril  of  a  dog.  Strerath  found  tulKTculosis  of 
the  nasal  mucous  membrane  in  a  calf.  The  animal  had  shown 
diHiculty  in  breathing  after  taking  food  or  water,  and  usually  breathed 
through  the  mouth,  making  a  snoring  noise.  The  growths  were  ol 
varying  size.  «ome  as  large  as  grains  of  corn,  some  like  peas,  others 
again  were  confluent  and  gave  the  membrane  a  fatty  appearance, 
Strebel  described  a  cyst  containing  a  piece  of  bone,  which  he  found 
in  an  ox.  He  considered  it  had  originated  in  the  ethmoid  bone 
New  growths  occasionally  extend  into  the  nostril  from  the  brain 
cavity  and  maxillary  sinuses.  Cases  of  botryoraycosis  and  actinonu  - 
cosis  of  the  nasal  mucous  membrane  have  also  been  observed  in 
the  horse  and  ox. 

Symptoms.  Both  tumours  and  foreign  btKlies  in  the  nostrils 
pro<luce  a  muco-purulent  discharge,  whicli  is  generally  one-sideil. 
and  often  accompanied  by  bleeding.  The  pharyngeal  glands  are 
usually  swollen.  The  air-stream  from  the  affected  nostril  is  weaker, 
an«l  not  infreijuently  a  loud  breathing  sound,  resend)ling  that  in 
roaring,  is  present,  constituting  asthma  nasale.  Compression  ni 
the  lachrymal  duct  produces  overflow  of  tears.  When  the  conditicri 
becomes  further  develoj)ed,  the  nasal  or  superior  maxillary  bones  ii 
the  hard  palate  appear  swollen.  Sometimes  the  growth  even  extern  Is 
through  the  plate  of  bone.  More  exact  information  as  to  the  nattne 
of  the  case  is  obtained  on  examination  with  a  speculum,  with  a  souiul, 
or  merely  with  the  finger.  Polypi  sometimes  become  so  long  as  in 
protrude  from  the  nostril.  When  they  grow  from  the  upper  part  f 
the  meatus,  the  earliest  symj)toms  are  the  before-mentioned  astlim  i 
nar^ale  and  swelling  of  the  na^al  bones,  but  if  their  origin  i.«  low  dov 
they  may  Ih'  felt  and  even  seen  soon  after  dyspnu>a  becomes  constai  '. 
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When  in  the  latter  poHition  they  uHually  grow  from  the  outer  wall 
of  he  meatuH,  junt  over  the  bane  of  the  false  noHtril.  Thin  in  a  fact 
to  Ik-  remembered  both  in  diagnoHiH  and  treatment 

DogH  and  catH  with  nanal  growths  sneeze  ami  Hcrateh.  or  rub  the 
no«e  with  the  paw  ;  sometimes  they  run  along  with  the  head  in 
eon  tact  with  the  groun.l.  In  the  former.  Linguatula  ta-nioi.!." 
produces  attaekH  Huggesting  rabies.  Several  ,.ases  of  tumour  forum- 
tion  .n  he  nasal  cavities  in  dogs  are  described  at  length  in  Cadiot 
and  Dollar's  "  Clinical  Veterinary  Medicine  ami  Surgery  " 

Treatment,  to  be  successful,  requires  the  removal  of  the  foreiun 
I..Hl.es  or  new  growths.     Necrosis  of  the  turbinated  bones  an.l  such 

toreign  bodies  can,  as  a  rule,  be  seized  and  removed  with  a  pair  of 
dressmg  fc^ceps.  Sometimes  it  is  sufficient  to  wash  out  the  nasal 
cav.ty  w.th  a  powerful  jel  of  water.  I„  men  foreign  bodies  ca  be 
removed  by  blowujg  forcibly  into  the  opp,«ite  nostril 

New  growths  seated  in  the  lower  part  of  the  nostril,  m„v  be 
extractec  w.th  the  help  of  the  .so-called  polypus  forceps  or  Leve^ett's 
hooks  decap.tatmg  hooks).  When  son.ewhat  above  this,  „„, 
especially  .f  on  the  outer  wall  of  the  n.eatus,  they  n,ay  be  ren.oved 
thus:-An  nicision  is  made  at  the  point  of  junction  of  the  nasal 
and  Premaxillary  bones,  on  the  inner  side  of  the  faKse  n  M 
parallel  w.th  the  nasal  bone,  and  the  ftnger  inserted  to  as,"rt 
the  s,ze  am  pos.t.on  of  the  polypus.  The  growth  mav  then  be 
-moved    either    with    the    fingers,     a    wire    snare,     or 'with    tu- 

Z'T\-     T  Vt'  r'^f'""  •«  '"«'^^'-  l''-«'-  tl'^'  nasal  roof  „m 
•k'   treph.m^.     Difficulty    is    often    experienced    in    diagnosing    th 
M-at  of  the  gn.wth  ;    this  may  sometimes  be  effected   with  a   Unl 
M>«nd,  or  with  Ounther-s  catheter  for  the  guttural  pouch.     Trephining" 
.    adopted,  IS  l«.tter  performed  too  high  than  too  low.     The  gro    th' 
If  pos8.be,  .s  removed  by  blunt  dissection  or  ligation.     Where  th.: 
.ase  of  the  polypus  is  broad,  a  curette  is  often  of  considerable  serv  cc 
•ut  whatever  the  means  employed,  the  principal  object  is  con.pletei; 
o  remove  the  growth.     If  bleeding  prove  ahuming,  the  head  may 
"«■   placed    m  a   pendent    position,    or   the   superior   meatus   or   the 
i.-tenor   nans  may   be  plugged   with   t<.w  saturated   with  solution 
.     adrenalm  chloride,   which   may  al.so   be   applied   to  the   muco." 
m  .rane  m  order  to  check  the  flow  of  blood   into    the    larynx 
,  t  f„.I  •  ["7""*:  •""«*  »'*•  ««'^»'-^''  I'y  strong  tape,   that   they  may 
>|>t  fall  into  the  pharj-nx  and  pr.Mhu.e  danser  of  H„ff,H.ntion      Vudvr 
Muh  circumstames   it    is    advisable    to    perform    tracheotomy   ami 
'I'^trt    a    tampon    caimula.     One   of    Moller's    patients   died'  from 
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wri'ltritw,  owing  ti>  (lu-  iuHMmiiiation  rxti'iuiing  from   the  jioint   of 
ojKTation  to  the  hrain. 

The  term  "  rliinuHulorunm  "  wan  furiuerly  niveii  to  a  diMeaito  of  the 
nottc  in  man,  UHually  following  naMal  cattirrh,  and  jtroducing  gentTuI 
Kwelhng  both  of  the  naMal  mucouH  mcnihram*  and  the  external  Hkin.  Tli<< 
HW(>lling,  aii  tin-  name  indicat«ti,  ih  diMtinguiHli(>d  by  itK  lmrdnem>,  and  may 
Ih<  of  rtucli  dinienHionH  that  tlii"  noHtrilw  are  coniplctcly  owluded.  ThV 
sohiifidrriiiii  inonibranc  u)i{M-arN  livid.  Anatoniically,  the  thiekrniiig  is 
like  that  of  eleithiintiasiH,  and,  according  to  later  inveMtigatiom,  in  eaiiHcd 
by  a  Hpeiitie  infeition     a  miero-organiHui,  Hiniilar  to  Friedl&nder'H  iHuninm- 

ciHiruH,  having  lM<en  found  in  the  growth. 
Whether  thia  condition  occurn  in  the 
lower  animalH  ha^  yet  to  be  aHcertaincd. 
The  eaw's  hitherto  report«<d  show  jhm'ii- 
liaritieii  indicating  other  than  niicro- 
organiHmal  cauiteH.  Thix  view  HeeniH  to 
Iki  Hupport(>d  by  a  report-ed  ca«e  of 
Jacobi'd,  where  recovery  followetl  tlic 
injection  of  I^ugol'H  nolution  of  icKlinc 
into  the  Hubniucouti  timtue.  A  Hiniiliir 
cane  waH  ifiven  in  the  ZeiUichrift  fur 
Velerindrkinuie.  It  cannot  lie  denie<l  that 
the  na^al  nuicoui*  membrane  and  the 
noHtrilH  do  IxK-ome  swollen  as  in  ele- 
phantiasis, bnt  whether  such  swellin^!^ 
should  Ik-  liH>ked  uj)on  as  examples  of 
rhinoscleroma  cannot  Ik-  determiiicil 
without  a  fuller  knowledge  of  theii 
nature. 

In  an  omnibus  liorse  the  upiK-r  and 
lower  lips  and  the  nose  became  extrcmei.\ 
thickened.  Both  nostrils  and  the  lowci 
lip  felt  hard.  The  swelling  wbm  smtsilli 
on  the  surface  and  the  skin  covering  ii 
was  denuded  of  hair  and  cloBely  adherent . 
Sonu-  .spt)ts  on  the  upper  lip  were  deprived  of  pigment  and  aiijieared  dull 
ri-d  in  colour.  The  swelling  was  not  sharply  marginated  above,  but 
gradually  shaded  off  about  4  inches  above  the  nostrils,  extending: 
somewhat  higher,  however,  as  it  receded  from  the  middle  line  of  tin 
face,  and  being  continued  in  the  form  of  a  slender  cordiform  enlarge 
ment  up  to  the  masseter  muscles. 

The  nostrils  were  3}  inches  in  length.  The  anterior  edge  of  the  li]i- 
exteiidetl  about  3  inches  lieyond  the  incisor  teeth.  The  mucous  membruii' 
of  the  lips  and  nose  was  little  changed,  and  there  was  neither  nasii' 
discharge  nor  difficulty  in  breathing.  Tlic  submaxillary  and  pieiM-ctora' 
lymphatic  glands  were  swollen  and  hard.  A  small  firm  swelling  wii- 
noted  above  the  right  eyelid  and  a  hard,  ill-defined  but  somewhat  ex 
tensive  swelling  b«'low  tin-  chest.  The  latter  was  not  adherent  to  th. 
skin.  The  condition  harl  attained  the  a'wve  development  in  t»' 
months  despite  treatment. 

Extensive  oedema  of  the  head  sometimes  occurs  in  the  horse  in  petechia 


-Fiicial  crdema  after 
injury. 
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fever  4Mid  iiiHuHiaa  and  i.i  cattle  in  nmliKnant  raturrhul  fovtr  ;  it  ulm,  aif.'cu 
|>otl,  the  l»e»d  and  neck  a8  the  rcHult  .,£  w„undH  in  tht-Ho  regionH.  Whon- 
the  head  ih  held  l..w  f.,r  conHicU-rahle  i,fri,HlH,  a«  after  hruisiog  ..r  nprain 
"f  the  rauHclos  ,.f  the  nec-k  or  disease  of  the  .ervioal  vertebra-,  nmrk.t 
.edeina  may  develop,  .■..mpletely  transforminK  the  upix-aran.;  of  the 
an  ma  while  swelling,  affecting  the  nasal  niu.„us  memhrine  an.l  .idiacent 
Htrue^ures  indu.e  .l.ffieulty  in  breathing.  A  photograph  of  su.h  i  ea*. 
IS  preHent4xl  in  Fig.  »m.  j         «    i  ■•  »  .,i«h. 

This  e„nditi..n  ilernands  attention,  as,  IH-Ing  oft,.n  a.eon.i.uni,.d  by 
fev..r.  It  may,  on  supcrheial  investigation.  In-  iiiistak.ii  for  a  svn.i.loni  of 
eertain  mfeetious  disorders.  Such  an  error  is,  howver,  avoided  by  .on- 
sideration  of  the  history  of  the  case  and  the  .  ondition  of  th.-  lusk  ii.uk,I,.s 
or  the  .ervical  vertebra,.  Mark.-d  dyspn.Fa  may  iie.essitate  tracheotumy' 
Ah  s.H.n  as  possible  the  head  should  Im-  rai.scd  an.l  so  maintain,.,!  by 
Hiinging  the  h,)rs,.  and  emi>l,>ying  a  li,-a,lr,.st.  The  r.-sult  is  oft,.,', 
astonishing  ;  a  large  swelling  of  this  kind  .lisapiK-aring  in  ,»  few  hours 
.■»lassage  is  useful  to  promote  resorption  ,if  the  transudation. 

(D)  DISKASKS    OF   THK    FRONTAL    AND    SITKIUOR 

MAXILLARY    SINISKS. 
Although  in  ca«es  „f  empyema  of  the  facial  sinuses  of  the  hors.., 
the  fr,)ntttl  ami  superior  maxillary  are  (hiefly   involveti,  the  other 
or  smaller  sinuses  (inferi,)r  maxillary  and  sphenoid)  are  sometimes 
implicated.     The   superior    maxillary   sinus   communicates    with   the 
middle  meatus  ,)f  the  nasal  chamber  by  a  curved  slit-like  opening, 
which  is  very  unfavourably  situated  and  too  small  to  give  free  exit 
to  the  usual  purulent  collection  in  the  sinus.     The  inferior  maxillary 
ompartment  in  young  horses  is  very  small,  and  th.nigh  larger  in 
old  animals  it  st>ldom  cmtains  pus.     Normally  it  is  separated  from 
the  superior  or  larger  sinus  by  a  transverse  bony  partition,  which, 
iii  a  few  horses,  is  imperfect  or  perf,)rated.     This  small  sinus  com- 
municates with  the  nasal  passage  by  a  portion  „f  the  curved  slit 
already  mentioned.     The  frontal  sinus  has  no  direct  outlet  to  the 
nasal  chamlier,  but  it  communicates  by  a  large  opening  with  the 
superior  maxillaiy  sinus,  so  that  impaction  or  disease  of  the  frontal 
sinus  nearly  always  affects  the  large  maxillary  sinus.     In  oxen  the 
frontal  sinus  opens  directly  into  the  nasal  chamber. 

The  mucous  membrane  of  the  frontal  and  maxillary  sinuses  is 
continuous  with  that  of  the  nasal  passages.  In  the  sinuses  it  is 
'  losely  attached  to  the  bone,  to  which  it  acts  as  periosteum,  and 
•ontains  numerous  small  mucous  glands.  From  its  sheltered  pcwition 
<liis  membrane  is  seldom  primarily  diseast.d.  Hut  when  nasttl  inftM>- 
tion  or  catarrhal  inflammation  arises,  the  disease  readily  extends 
uid    becomes   chronic,   and    the   exudate,    finding   no  direct  outlet, 
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iM-c-umulat4'i4    in   the  cavity  ami  (l(f()tu|KNHtM,  irrilatiiiK   the   iiiucuuk 
mcmhraiH'.     ThiM    tt'niiciii-y    to    ihronic-ity    ix    iniliiciHl    liy    vurii>u 
(■auM>H. 

On  clinical  ^roundH,  dim'am-M  of  tlu'  frontal  and  Hupcrior  inHxllinry 
NinuHeH  niUMt  Iw  coiutidcrcKl  together  dcHpitc  their  varying  chunu'ttrx 
and  cauHCH.     The  following  forniH  are  reeogniM'd  : 

(1)  Dropny  of  the  Hinux.  A  M>rnuM  Huid  HIIh  (»ne  niniiK  or  oi.u- 
Hionally  the  MinuHcM  of  hoth  kuIvh  of  the  head.  There  may  lie  no 
marked  change  of  the  lining  mucoiiH  mcndirune. 

(2)  Kmpyenia  of  the  MiniiH.  The  HinuH  contains  piiM  ;  in  acute 
caH4>H  and  in  oxen  I>I(mk1  may  alHo  \tii  pn>H4'nt.  The  iniicotiH  tnemhrane 
iH  thickened,  vancular  and  covered  with  granulationn. 


5  'lM:\ 


Ki(i.  .'tOT. — DHtcomata  from  Hkull  of  a  thrw  yciir  olil  liullmk. 

{.'t)  Tumour  formation  in  the  Hinus.  Carcinomata,  Harcomata. 
oMteomata,  (Klontomata,  Ac,  may  Ik-  present,  accompanied  hy 
varying  ({uantitieH  of  a  muco-purulent  fluid.  See  '"Tumours  in  the 
Facial  Sinuses  and  Cancer  of  the  Superior  Maxilla."  in  Cadiot  and 
Dollar's  "CiinirnI  Veterinary  Medicine  and  Surgery." 

(4)  Specific  inflammation  due  to  glanders,  botryomycosis,  or 
actinomycosis,  (rianders  ulcers  and  specific  new  growths  arc  ac 
companie<l  l»y  a  purulent  fluid. 

The  causes  are  as  varie<l  as  the  processes  tnemselves.  In  the 
horse  the  superior  maxillary  sinus  is  often  involved  in  consequeiu  »• 
of  suppurative  alveolar  {KTiostitis  attacking  the  socket  of  a  molar 
tooth  and  the  discharge  escaping  into  and  infecting  the  cavity.  It 
may  also  «uffrr  owing  to  the  developnitijt  of  new  growths  or  tlu 
entrance  of  foreign  bodies.     Finally,  the  sinuses  may  become  affecteil 


l.y    o;^t..«H,.„,    ,.f    .,    ,1,^.^.    li,,,.    ^,,„„,,.^,     HtranKU-s.    or    cutarrhul 
inHumHmti.iii  from  th.'  ri.iMitl  ihucmih  iii,-ml.n»iu-. 

SUM-ktUth  f,.„„,|    i„   ,l,i„  ,,»vitv    n   pirn-   of   ho,.,-.   tl«.   rt^ult    of 

urwkilful   lr..,.l,i„;„K.     SU'tU'r>Hn  found   puM.H  of  .sa,Kl-H«..l«,.,   whi.h 

.H.I  oht«,„,..l  .MtrHt.,...  through  th,.  s,Hk.-t  of  .1  ,liH«.«H,Hl  upiM-r  n.olur 

>.-...m,.oH..,l   f.HKl    muv  ,.„„.r   i„   ,h..  sa..„.    w«v.     Knutun^  of   th,'- 

roritui  a.ul  „„,H.ri„r   maxillary   l,o,.,.s.  uiui  in  Vattl...   injury  of  th.- 

horn-con'.  aUo  art  nn  cauw-H. 

Culiot  lK-li..v,^  that  .hills  ,l„..  to  ,.ol,|  oxtm.al  a,.p]i,.tttion«  or 
.oUI  irriKation  of  th.-  HinuK,.«  may  promote  dm'>m:  (Fi*tru«  larva- 
an-  found  m  tht-  namil  .handu-rH  of  nlurp  aiul  .HTanionally  in  th.- 
facial  Niinis(-H  of  hor8<-M. 

In  ox.-n  tJH-  cauw-H  an-  uHUally  fractures  of  tlu-  horn-core,  or  .s,-vcrc 
l.r.MHn.w  »nd  neer.^lH  of  l,on.-  ,h.e  to  the  yoke-.  Tumours  are  rarer 
in  oxi'ii  than  in  horHes. 

Vahey  m,w  a  thr.-e  year  old  i.ull.H-k  with  sliKht  enlargement  al.ove 
the  line  of  m..!ttr  t.n-th  on  the  left   ni.le.  apparently   inyoiyinu  the 
n.axillary  sinun.     I„  f„ur  months  the  head  increa.^-,1  U,  nearly  .loul.le 
the  norniHl  si/.e.  and  hec-ame  much  .iistorte,].     Th.-  l.-ft  eye  wa's  almost 
cUm>il    prohahiy  hy  a  large  osteoma  within  the  maxillaVy  sinus.     On 
saughter  Umy  tum..urs  were  f.nin.i    ■  eyeiy where,  all  oy.V  the  hea.l  " 
JrofeHHor    >Iett„m    ex«mine<l    the    skull.     The    largest    tumour    was 
situated  III  the  left  maxillary  sinus.  «n,|  had  protrud.-.i  into  tlie  ..rhital 
•  avity.      The  smaller  of  the  two  tumours  illustrated  (Fig    :»(I7)  was 
".  the  right  maxillary  sinus.     Ten  or  twelye  ..ther  smaller  tumours 
w<-re  ..l.taine<l  fr..m  ditTerent  parts  of  the  skull,  and  one  the  size  of 
he  hst  fr.,n.  the  bo.ly  of  the  inferior  maxilla.     Thi.s  last  was  int^-n-stint; 
iHx-ttUsc  It  had  imiu.led  within  it  at  least  ..neinei.s.,r  t.K.lh.     A  tumour 
w,w  aim,  rem..ved  fr..m  hetween  the  h.Klies  of  the  premaxilNe.  an.i 
"lie  from  the  angle  of  the  left  ramus  .,f  tlu-  inferior  maxilla.     The 
three  tumours  last  menti.,ne<l  were  attacheil  to  or  iiulud.-d  within  tlu- 
'M'lu-s,  hut  tliere  '•  were  no  distin.t  pwlieles."     The  hones  in  whi.h 
they  were  s,tuat«i  were  reduced  t..  mere  shells.     The  large  tumours 
photographed    were    not    ptHJunculate.l    at    all.     Secti.,ns    reseml.lc.l 
i\<«r>'.     Ihe  larger  of   two  was   l(i-5  cm.  in  length,  and   II  cm    in 
■^n-atcHt   width.     It   had   a  circumference   of   4(.-7   cm.     It    weighe.i 
t  ll.s_   3  ozs..  or    nearly  2  kilos.     The  smaller  tum..ur  was  8  cm    in 
'■ngth    nearly  6  cm.  in  breadth,  and  weighed  12  ..zs.  (3S0  gramm.-s) 
art  of  the  surface  of  the  larger  tumour  rew-mhled  a  growing  c.ral 
I  ho  remainder  of  the  surface  was  bos.s«.lated.     .\n  irre^rular  cavifv 
"I  the  interior  was  filled  with  decomposing  an     ..1  matter.     Altlu.ugh 
I  K>  osteoma  was  so  hard  and  resistant  to  the  saw,  yet  one  half  which 
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was  acoidentallv  dropped  broke  into  three  pieceH ;  the  fractures 
were  clean  and'conchoidal,  giving  one  the  impression  that  this  large 
tumour  had  resulted  from  the  fusion  of  several  of  small  size.  The 
smaller  tumour  included  in  its  structure  a  molar  tooth.— TAe 
Veterinarian,  March,  1899. 

In  sheep  oestrus  larvas  sometimes  cause  disease  of  the  frontal 
and  superior  maxillary  sinuses.  In  dogs  tumours  are  the  commonest 
cause,  though  Linguatula  ta;nioides  occasionally  plays  a  part. 

The  diagnosis  can  often  Ik;  made  only  by  the  method  of  elimnia- 
tion.  The  first  symptom  is  a  one-sided  mucopurulent  and  sometimes 
ill-smelling  nasal  discharge,  which  may  only  appear  at  intervals  or 
when  the  head  is  depressed,  as  in  disease  of  the  guttural  pouch.  If 
the  disease  has  been  caused  through  alveolar  periostitis,  the  peculiar 
otlour  of  a  decayed  tooth  will  be  notable.  The  submaxillary  glands 
of  the  same  side  often  swell,  and  the  case  may  be  suspected  to  be 
glanders.  At  a  lat«r  stage  the  bones  mclosing  the  sinus  liecome 
swollen,  and  on  percussion  over  the  diseased  spot  emit  a  less  resonant 
sound.  In  making  this  t*st  the  horse's  mouth  must  be  closed,  and 
the  siiius  on  each  side  struck  in  turn  over  exactly  corresponding 
p(,ints,  using  the  plain  end  of  the  percussion  hammer,  or  the  point'^ 
of  two  fingers.  Thinning  of  the  bone,  so  that  it  yields  to  str  .  e 
pressure,  is  sometimes  seen  in  cases  of  tumour  growth  and  m 
actinomvcc«<is  or  botryomyci>sis.  Perforation  or  bulginjt  of  the  bom- 
is  only  ^-en  in  rare  cases,  and  is  generally  due  to  tumour  formation. 
In  doubtful  ca.x.-s  resort  may  be  had  to  exploratory  puncture  by 
means  of  a  gimlet. 

In  oxen  the  nasal  discharge  is  usually  blood-streaked  at  hrst, 
and  only  Incomes  purulent  at  a  later  period.  If  the  frontal  sinus 
l>e  aifected,  signs  of  brain  disturbance,  like  dulness,  lowering  of  the 
head,  giddiness,  falling  or  staggering  may  appear.  In  unilateral  disease 
the  animal  usually  holds  the  head  obliquely  towards  the  diseased  side. 
Similar  sensor>'  disturbance  is  seen  in  dogs  and  sheep  when  the 
frontal  sinuses  are  affected.  Dogs  are  then  apt  to  be  very  snappish. 
Treatment  must  be  preceded  by  trephining.  Though  two  openings 
arc  not  absolutely  necessarj-  in  every  case,  it  is  usual  to  trephine 
both  the  frontal  and  superior  maxillary  sinuses.  To  provide  drainage 
the  superior  maxillary  sinus  must  l)e  opened,  but  the  only  useful 
purpose  servc.l  by  opening  the  frontal  sinus  is  to  allow  of  the  cavities 
iH-ing  thoroughly  waslnnl  out.  which  is  ver>-  essential  in  all  cases  of 
empyema.  Inhahiticms  or  insufflations  are  useless  in  impaction  ..f 
the  facial  sinuses.  J'he  cases  said  to  have  been  cured  by  disinfectant 
sprays  or  powders  arc  open  to  considerable  doubt. 
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Aft«r  truphining,  the  contents  of  the  sinuBeH  are  wa«h«'d  out  Ity 
injecting  a  disinfecting  solution,  such  as  boracic  acid,  potassium 
permanganate,  hydrogen  peroxide,  or  imline,  and  closure  of  the 
openings  is  prevented  by  inserting  plugs  of  tow  or  jute,  or  corks. 
Irrigation  must  Ihj  re|)eated  daily,  until  the  nasal  discharge  ceases. 

(K)   TRKI'HINING  THK  SII'KRIOK  .M.AXILLAKY  AND  FKONTAL 

SINl'SKS. 

Trephining  is  resorted  to  in  the  treatment  of  empyema  of  the 
facial  sinuses,  necrosis  of  the  turliinate<l  Imnes,  in  removing  tumours 
or  foreign  Inxlies  from  the  nasal  chamlR>rs  or  sinuses,  and  in  punching 
out  certain  molar  teeth. 

Various  instruments  are  used  for  removing  portions  of  bone  from 
the  walls  of  the  skull. 

(1)  The  trephine,  a  circular-shaped  saw,  which  is  either  aftixed 
to  a  stock  similar  to  a  carpenter's  (stock  trephhie,  Fig.  308),  or  to  a 
handle  (hand  trephine.  Fig.  309).  ITsually  the  lutter  simjile  form 
is  usetl.  The  <  )wn,  a  steel  cylinder  of  varjing  size,  which  forms 
the  saw,  is  sm>  ii  on  its  external  surface,  differing  in  this  respect 
from  those  formerly  in  use  (trepans),  which  were  conical,  and  provided 
externally  with  sharp  saw  teiili  to  allow  of  their  entering  the  bone. 
In  the  centre  of  the  crown  stands  the  centre  |>in,  a  piece  of  steel  which 
can  be  fixed  by  means  of  a  screw,  and  caused  to  project  somewhat 
beyond  the  cutting  edge  of  the  crown. 

(2)  A  small  gimlet  to  perforate  tlie  bone  for  the  centre-pin  of  the 
trephine. 

(3)  The  bone  screw  (Fig.  310)  carries  a*  one  end  a  ring,  by  which 
it  is  held.  The  other  end  is  fashioned  into  a  conical  screw,  which 
can  Im'  used  as  a  perforator,  or  to  lemove  the  disc  of  loose  bon*- : 
under  certain  circumstances  the  screw  may  be  used  to  bring  de|>ressed 
bone  into  its  f«)rmer  position,  but  for  tlii.s  }iurpo,sc  the  elevator 
(Fig.  310a)  may  be  found  more  ccmvenient. 

(4)  The  lenticular  knife  (Fig.  312).  With  this  the  shar|>  edgi-s 
of  the  opening  left  by  the  trephine  are  removed,  to  i>revent  the  finger 
iieing  injured  when  intro<luced  during  examination. 

(5)  The  "periosteum  knife"  (Fig.  313)  is  for  scraping  the 
[teriosteum  from  the  point  of  operation,  but  may  be  replaced  by  a 
blunt  knife,  curette  or  gouge.  The  set  of  iiistr!::iif>nts  asually 
comprises  a  chisel  (Fig.  31 1)  and  saw  to  remove  pieces  of  bone  such  as 
those  between  two  trephine  »|K»rtiirps,  ani  is  useful  in  making  large 
openings.     Where  a  trephine  is  not  to  hand,  the  opening  may  lye 
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made  with  an  ordinary  borer  (exfoliative  trephine,  Fig.  314),  but 
if  it  is  merely  necessary  to  make  an  aperture  in  the  bone,  the  per- 
forating trephine  is  used  (Fig.  315).  The  last-named  instruments 
can,  however,  generally  be  dispensed  with. 

The  superior  maxillary  sinus  in  the  horse  is  generally  divided  by 
a  thin  plate  of  bone  into  an  upper  larger  and  a  lower  smaller  division. 
Lauzilotti  describes  tliis  plate  as  having  l)een  present  in  52  out  of 
74  cases  operated  on.     It  lies  nearly  in  the  centre  of  a  rectangle, 
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wliosc  longer  sides  are  formed  by  the  zygomatic  ridge,  and  a  line 
drxwn  parallel  witli  it  starting  from  the  inner  angle  of  the  eye,  and 
whose  shorter  sides  are  hountU-d  by  the  rim  of  the  orbit  and  a  line 
drawn  perpendicularly  to  the  lower  end  of  the  zygomatic  process 
of  the  malar  bone  (sec  Figs.  3in  and  317).  Acconling  to  [.rfinzilotti, 
the  septum  is  always  wanting  in  the  ass,  and  often  in  the  mule. 
Trephining  about  IJ  inches  above  tlie  lower  end  of  the  zygomatic 
ridge,  ami  J  to  H  inches  away  from  it,  this  ilivisinn  is  cut  into,  and 
both  portions  of  the  sitni«  ;uv  i.pciutl.  Where  <ne  sinus  alone  has 
Ijeen   opened,   the   dividing    wall   can    be    broken   down.     In  young 
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horses  one  operates  somewhat  further  from  the  edge  of  the  zygomatic 
ridge,  in  order  not  to  injure  the  roots  of  the  molars  which  lie  in  the 
lower  division  of  the  superior  maxillary  sinus. 

The  horse  hatl  l)etter  Iw  cast,  though  quiet  aiiimulH  may  he 
operated  <m  in  the  standing  position.  The  hair  should  lie  removed 
from  the  seat  of  operation,  which  is  then  washed  and  disinfected. 
Anassthesia  is  not  necessary. 

In  trephining  the  superior  maxillary  sinus,  the  incision  should 
l»e  parallel  with,  and  about  1  inch  above,  the  zygomatic  ridge.  A 
""  T  "  or  "  V  "  or  "  X  "  shaped  incision  was  fornu'rly  recommended. 
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Kid. 314. 

Kill.  :!!.■>. 

Klevatiir. 

Cliiw'l. 

Ix!nti('iilar 

l*crii>Mt<'iini 

Exfoliative 

I'i'rfi>iiitinj{ 

knife. 

knife. 

trcliliine. 

trepliine. 

but  fierlach  rightly  condemned  this  pnucdure,  because  tlu"  liHwe 
flaps  of  skin  retract  and  give  rise  to  excessive  granulation.  The 
late  Professor  Robertson  recommendeil  removing  a  circular  patcli 
of  skin.  Cicatrisation  is  much  more  perfect  after  this  procedure, 
and  in  one  or  two  months  no  visible  wound  remains.  The  kin  is 
separate*!  from  the  sub-lying  tissues  witli  tlic  knife  in  order  to  make 
r<K)m  for  tb.  in  phine  crown  within  the  edges  of  the  wound.  Should 
the  operati.  !i  (m  the  superior  maxilla  Ih^  ju'rfurmetl  rather  higher 
than  above  descrilu'd,  the  belly  of  the  levator  labii  superioris  is 
encountered,  and  nnist  be  pushed  to  one  side.  The  trephine  crown 
is  now  piftcefl  in  position,  mid  to  fiicilitate  removal  of  the  pieces  of 
periosteum  a  cut  is  made  around  it  with  a  guard(>il  bistoury,  and 
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the  membrane  weparat«l  mt\\  a  seraper  or  blunt  knife.  A  central 
hole  having  l)een  made  with  a  gimlet,  the  trephine,  with  itH  centre 
pin    in    advance,    is    replace*!    in    position,    and    by    light     rotarj- 

movementH  caused  to  enter 
the  bone.  The  instrument 
in  case  of  need  is  supported 
by  the  thumb  and  index 
finger  of  the  ojierator's  left 
hand.  The  teeth  of  the  saw- 
soon  make  a  groove,  and 
when  once  the  trephine  has 
obtaincil  n  'grip"  it  should 
be  turne<l  in  one  direction 
until  the  bone  is  divide*!. 
Where  the  bone  is  very 
thick  it  will  be  necessary 
from  time  to  time  to  clean 
the  teeth  of  the  trephine 
with  a  brush.  An  increased 
sense  of  yielding  gradually 
liecomes  apparent,  where- 
upon  sawing  is  more 
cautiously  proceeded  with. 
As  s(M)n  as  the  bono  is 
cut  through,  the  elevator  is 
a)>plied  and  the  piece  raised 
and  liftetl  out.  Frequently 
the  disc  of  bone  will  Im' 
found  fixed  in  the  trephine 
and  removed  with  it.  The 
lining  mucous  membrane 
gi-nerally  remains  in  mln. 
or  hanging  in  shrwls  to  the 
sides  (if  the  opening. 

After      removing      sliarp 
edges     with     the      lenticular 
knife,  the  linger  or   >i   probe 
may  l)e  intnxhiced  for  exatn- 
ination.     Bleeding  is  usually 
slight,     [n   empyema,    pus    usually    flows    from    the    opening    spon- 
taneously, and  whatever  remains  can  be  r<>nioved  by  wasliing.     After- 
wards the  opening  is  dosed  with  a  plug  of  tow  or  gauKc. 


Flo.  ."llfi.   -Head  of  a  litirw. 
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In  opening  the  tronUl  sinus  the  hone  in  trephined  at  a  point 
midway  iKJtween  the  internal  angle  of  the  eye  and  the  middle  line 
of  the  frontal  region.  Hero  the  wkhi  lieH  alniont  ininu-diately  on  the 
periosteum.  A  V-shaped  incision,  with  the  angle  directed  down- 
wards, is  made  through  the  skin  and  periosteum,  the  flaj)  of  skin 
is  turned  upwards,  and  the  periosteum  is  removed  to  an  extent  equal 
to  the  diamet«r  of  the  trephine  crown.  With  the  gimlet  an  opening 
is  made  in  the  centre  of  the  uncovered  hime,  then  the  trephine  is 


Fio.  317.— Lateral  view  of  horxc's  Nkiill  :  the  furiiil  siniLscs  cximwciI. 
a.  Posterior  portion  of  frontal  sinus  ;  a '.  anterior  portion  of  same  :  «',  the  septum 
dividing  them  :  h.  posterior  portion  of  the  anterior  turl>inat<>d  hone  ;  r,  eavity 
of  nostril ;  rf.  ethmoid  bono  ;  e,  superior  maxillary  sinus  (lower  part),  which 
is]  divided  from  the  jpper  ])art  hh  l.y  the  thin  septum  i ;  e  bony  plate  forming 
the  lateral  boundary  of  the  posterior  turbinate!  bone  /  ;  ij.  infraorbital  canal  ; 
k.  line  dividing  the  upper  (thin)  from  the  lower  (thick)  portion  of  the  septum  ; 
m,  lower  margin  of  the  maxillary  sin\is  ;  n,  nasal  duet ;  o,  orbit ;  «,  zygomatic 
ridge. 

applied,  and  the  operation  completed  as  descrilied  under  trephining 
the  superior  maxillary  sinus. 

The  opening  should  not  he  made  too  near  the  cranial  cavity. 
A  line  connecting  the  right  and  left  supra  orl)ital  foramina  indicates 
the  upper  limit  of  the  operation  field.  If  the  opening  is  made  tcs) 
high  the  trephine  may  damage  the  lateral  mass  of  the  etlunoid  l.one  ; 
l)esides  there  is  no  disadvantage  in  ent«'ring  the  frontal  ,sinus  at  a 
lower  point. 

During  the  tirst  tliree  or  four  days  after  operation  the  artificial 
openings  may  remain  blocked  with  l)Iood  or  pii>;.  hut  at  the  end  of 
that  time  discharge  occurs  freely  and  recovery'  is  usually  easy. 

After-treatment  must  depend  on  the  nature  of  the  di-sease.  In 
chronic  catarrh,  flushings  of  the  atfected  sinu.i  with  antiseptics  like 
iioracic    acid,    hydrogen    pero.vide,    iodine,    and    carholic    acid,    are 
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indicated.  Where  putrefactive  processes  are  actively  going  on, 
3  per  thousand  permanganate  of  potash,  or  solutions  of  astringent 
materials — such  as  alum  2  per  cent.,  tannin  2  per  cent.— may  Ik- 
used.  The  openings  are  then  dosetl  with  plugs,  so  as  to  guard  the 
mucous  membrane  against  the  direct  influence  of  the  air.  Treat- 
ment should  be  continued  as  long  as  any  nasal  discharge  is  present. 
The  wounds  are  afterwards  encourage*!  to  heal,  only  soft  plugs  being 
used  in  the  trephine  o|)enings.  In  about  three  or  four  wj-eks  they 
close  completely,  and  after  the  lapse  of  two  or  three  months  scarcely 
a  trace  of  the  operation  can  be  observe*!. 

Wliere  large  tumours  are  to  be  remove*!  from  the  frontal  or 
superior  maxillary  sinus  a  single  opening  may  not  be  sufti<'ient  : 
a  second  is  bored  in  the  neiglibourhcKxl  of  the  first,  and  the  inter- 
vening bone  rcraovet!  with  the  assistance  of  tlie  chisel  (Fig.  311)  and 
tlie  liammer.  Miiller  has  frequently  liad  occasion  to  trej>hine  the 
nasal  roof  in  this  way  in  order  to  remove  tumours  or  necrotic  portions 
of  the  turbinate*!  bones.  A  saw  similar  to  a  Itey-hole  saw  is  uwful 
here  in  or*ler  to  enlarge  the  trephine  opening. 

T«)  facilitate  *lrainage  Siedamgn)tzliy  suggested  a  mo*lifie*l  metluul 
of  oiH'ration.  He  operated  about  i  to  |  of  an  indi  in  front  of  ii 
horizontal  line  *!rawn  tlirough  the  two  inner  angles  of  the  eyes,  and 
li  t*)  li  inches  from  the  middle  line  *)f  the  face.  After  wtvsliing  out 
the  sinus  cavity  he  effected  a  communicati«)n  lietween  it  and  that 
of  the  nose  l)y  thrusting  a  director  downwards  and  inwanis  at  tlic 
deejR'wt  spot,  brealcing  through  the  thin  plate  of  b*)ne  and  the  niu<-oiis 
meml)rane  covering  it,  ant!  enlarging  the  opening  so  nia*le  by  excising 
with  a  tenotome  an  oval  fragment  J  inch  hmg  and  2  inch  witle.  To 
avoii!  injuring  tlie  septum  nasi  the  linife  is  onl^  introduce*!  a  sliort 
di-Htance  and  the  *>pcration  j)erformed  at  the  (Un-jU'st  spot.  'J'lu- 
resulting  bUnHling  *'eas*'s  in  a  few  nunutcs  ;  if  not.  the  cavity  may 
Iw  plugged.  To  jtrevcnt  inspiraticm  of  blood  tlie  liorse  is  at  once 
allowed  to  rise  ;    for  a  siniilar  reason  anawtlietics  are  withheld. 

Although  diseases  of  tlie  frontal  sinuses  *)ccur  in  cattle,  they  arc 
U'ss  common  than  in  horses.  !n  sh*>ep,  on  the  other  hand,  the 
presence  of  (estrus  ovis  may  necessitate  the  opening  of  the  frontal 
sinuses.  This  is  usually  *lone  in  the  mi*ldle  line,  in  order  that  both 
sinus«'s  can  be  opene*!  simultaneously,  and  waslu'd  out  l»y  injections 
The  frontal  sinus,  as  in  other  ruminants,  is  connect*-*!  with  tlie  horn 
core,  and  may  be  opened  by  sawing  througli  the  horns  ;  but  this 
op«Tation  is  not  only  more  painful,  l>ut  is  also  accompanic*!  I>> 
gr*-alci  loss  of  Idooil,  wi'iih  in  animals  alrcatiy  wcakciuil  ttut^  It 
att*'nded  with  undesirable  conse*iuences. 
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(F)  NKCROSIS    OF    THK   TlJRBINATKl)    BONKS. 

Aftor  JetMi'ii'H  (leHcription  of  a  (leculiur  tliwasi-  of  thf  turhiiiati'd 
ImneH  of  the  horse,  accumpanicd  hy  ihroiiic  thickening,  Ktoekfieth 
and  others  published  deHfriptions  of  similar  eases.  The  condition 
is  not  common  in  North  (Jermany,  and  usually  appears  after  strangles, 
while  a  few  cases  of  Miillers  have  been  caused  by  disease  of  the 
upper  molars.  Sand,  on  making  the  post-mortem  examination  of 
an  old  horse  which  had  shown  an  offensive  nasal  discharge,  found 
the  mucous  membrane  was  thickened,  and  the  surface  of  the  ethmoid 
cells  necrotic.  The  b<my  plates  had  broken  down,  forming  a  trrev. 
gruraous  material.  Moller  has  seen  two  cases  caused  by  ilisease  of 
the  upper  molars,  and   Frohner  published  three  of  a  similar  kind. 


FlO.  318.-  \ecro»i»  of  the  tiirhinatcd  Imnes. 

For  a  very  full  description  of  this  ((.ndition  see  Cadiot  and  Dollar's 
"  Clinical   Veterinary   Medicine  and  Surgery ." 

Sand  descriU's  a  jjeculiar  di.seasc  of  the  turl)inat«tl  and  neighbouring 
Iwnes  wliich  he  terms  njucoid  degeneration  (sclileini-degoiu'ratioti).  The 
<liaea««'  was  .seen  oftenest  in  foals,  and  wa.s  distinguished  by  dy-spntea. 
swelling  of  the  bones  of  the  face,  and  u  nitico-serou.s  discharge.  The  post- 
iiu)rt«m  showed  the  bones  of  the  face  to  Iw  nnich  thinned,  partly  ix-rforated. 
and  the  sinuses  of  the  heiul  greatly  dilatc<l.  The  remains  of  bone  struct  lire 
in  the  turbinated  lioncs  could  only  Ik-  rc«'(>gni.HiMl  microscopically  :  the 
liitter  apjiearing  to  be  almost  tninsformetl  iritii  a  mucoid  tissue.  The 
walls  of  tlie  superior  maxillary  and  frontal  sinuses  showtnl  the  .same  changes, 
and  the  cavities  themselves  were  greatly  iniTcastHl  in  siw.  Their  contents 
were  sometimes  ]iurulcnt,  sometimes  muco-serous. 

The  early  symptoms  consist  of  a  stinking  discharge  from  one 
nostril,  snoring  breathing,  and  diiniinition  in  the  stream  of  air  of 
•  lie  affected  side.  At  a  later  stage  the  nasal  bones  become  swollen, 
liid  not   unfre(|uentiy   the  thickening  in  liu'  turbinated  bone  can   be 
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directly  seen,  or  felt  by  the  finger.  Ah  Hwelling  of  the  pharyngeal 
glanibi  w  urtually  present,  the  eonilitUm  ii*  «ometimex  tliflficult  to  dw- 
tinguwh  from  nana!  polypun,  and  in  iK!ca«ionally  «)nly  recognwed 
exactly  after  trephining. 

Treatmant     Trephining    the    iiiiMal   cavity    and    removal   of    the 
diHeased  turbinated  bone  is  the  only  methcnl  likely  to  prove  HUcce«Hful. 

tWiot  and  Dollar  dettcriU-  removal  of  the  poBterior  (maxillary) 
turbinated  bone.  The  left  naxal  cavity  watt  trcpliinetl,  an  incision  about 
J  of  an  inch  long  lieing  made  opixwite  the  centre  of  the  nasal  bone  ;  at 
each  end  two  circular  trephine  oi»eningH  were  made  and  the  intervening 
l)one  removed  with  scisHors.  The  anterior  part  of  the  diseanetl  b<ine  was 
removed  through  an  oiiening  in  the  left  false  nostril  and  the  remainder 
through  the  trephine  incision.  In  four  wwks  recovery  was  almost 
complete.  Htiyer,  in  a  case  of  necrosis  of  the  turbinated  Inmes,  removed 
the  diseasetl  juirt  with  a  muscle  ho«>k  and  secured  healing,  whilst  the  cases 
described  by  Jessen  were  alio  cured  by  reutnition  of  the  diseased  turbinate<l 
b;nH'  through  a  trephine  opening.  Hering  and  Jessen  recommend  making 
an  incision  through  the  skin  ilose  to  the  middle  line,  and  extending  the 
entire  length  :>f  the  nasal  bone.  At  the  upper  end  of  this  cut  the  trephine 
is  insert4>d,  and  a  piece  of  the  nasal  bone  an  inch  broad  and  as  long  as  the 
cut  through  the  skin  removt<d  by  a  key-hole  saw.  Through  such  an 
incision  the  diseased  turbinated  Inlnc  could  also  \m?  removed.  But  a  case 
of  caries  treatini  in  this  way  by  Moller  was  still  uncurcd  after  the  lajise 
of  eight  weeks.  Complet4'  resection  of  the  turbinattd  Uines  is  attciidetl 
with  no  slight  dithculty  ;  any  fragments  left  behind  arc  apt  to  continue 
the  diseiise.  S<  hlcgcl  (IcscriiHtl  a  ca.se  in  a  horse  of  osteosarcoma  of  the 
left  lower  turbinated  bone,  which  eventually  led  to  pulmonary  gangrene 
and  metastatic  growtlis,  endinarditis,  jriiHtritis  ulcerosa,  and  tendovaginitis 
of  the  tlcx  ir  tendons  of  botii  hind-legs.  Tlie  animal  die<l.  A  horse  treated 
by  Cadiot  for  n»KTosis  !>f  the  turbinatcil  Ijones  died  of  consecutive 
meningitis  and  pycemia. 

Sand  reconnucnds.  in  cases  of  nuicoid  degeneration  of  tiie  turbinatwl 
bones,  U>  trephine  early,  and  having  »-stahlislied  free  drainagf,  to  wash 
the  parts  out  rcuidarly  with  antiseptic  solutions.  Tiiis  is  said  usually 
to  check  or  com]>letely  cure  tlu-  disease.  A  four-year-old  marc  was  sent 
to  hospital  after  su)!erin«  for  some  we«'ks  from  ill-smeiling  nasal  discharge. 
She  was  well-nourished,  and  had  no  api»earance  of  IxKlily  illness,  but  an 
offensive  muco-purulent  discharge,  smelling  of  hone  pus.  was  discharging  in 
miKlerate  quantities  from  the  left  nostril  ;  Die  submaxillary  glands  of  the 
left  side  were  somewhat  swollen.  T'i<-  use  of  (liintherV  catheter  disclos«-d 
the  existence,  on  tlie  tl(H)r  of  the  lei  meatus,  of  a  slight  uncvcnness  and 
sweliniK  at  the  height  of  the  third  molar.  The  resulting  examination  .>f 
the  mouth  disclosed  the  fact  that  the  third  upjH'r  nu)lar  on  the  left  Mdv 
hat!  lost  its  crown,  and  that  all  the  apiiearances  of  purulent  periostitis 
of  the  alveolus  exist«tl.  Scars  left  by  the  previous  trei)hiiiings  were  visible 
on  the  temporal  and  sujierior  maxillary  Ixwu's  of  the  left  side.  After 
removing  ■  diseased  tooth  by  imnching,  the  operation  wound  healed 
regularly,  l>ut  the  nasal  dischargi  continual.  Trephining  the  nostril  was 
undertaken,  when  it  was  t:iund  tli;it  the  turhiiialed  bones  weie  nccrolit  . 
and  <lenuded  of  nnieous  membrane  at  several  points.     Attenijits  to  remove 
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tlwM!  purtiuiiH  were  not  xucueiMful  ;  and  on  acuount 
*m«ll  value  of  tim  liorse,  the  owner  decided  to  luivi 
N«H!ro«i»  of  the  eartilage  of  the  niwtril  Ih  deHeriU'i' 
The  inner  wing  of  the  nimtril  waH  Hwollen  and  indu 
correMuonding  to  the  cartilaginouit  plate,  witli  whiel 
granulationH,  communicated.  TliiH  HiniiH  was  laid 
HwablHHl  with  iodine  tincture.  Treatment  wa^  intei 
(•(lerution  iMManie  neci-Hxarv.  hut  reioverv  <K'curr«l 
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((J)  KPISTAXIS    (BLKKDINC    FHOM    THK    NOSK). 
Blewling  from  the  none  may  occur  spontaneouHly  withcmt  hn-al 
injury   or  diHeaw,   or  as    a    Hymptom    of    di^eaHe   of    the    mucoun 
membrane,  as  in  ulceration.  woundH  and  tumourH. 

Ext«iwive  venouH  plexuMe«  (centrum  venonum)  exist  in  the  niucouH 
membrane  of  the  noHtril  of  the  horHe.  and  eHpecially  in  that  investing 
the  septum  nasi.  Injuries  of  these  plexuses  may  give  rise  to  con- 
siderable blee<ling.  Hence  nasal  bleeding  is  most  frequently  seen 
in  this  animal.  It  may  be  caused  by  extt'rnal  injuries,  by  fracture 
of  the  nasal  bones  with  dislocation  of  the  fragments  internally, 
by  other  accidental  wountis,  occasionally  from  foreign  bodies  and 
tumours  in  the  nostril.  S<hindelka  noted  severe  bleeding  after 
fracture  of  the  septum.  In  a  fifteen-year-old  horse,  which  for  ten 
years  had  suffered  periodically  from  epistaxis,  es|.ecially  after  severe 
exertion,  Deigendeseh  found  an  angioma  of  the  septum  which  had 
l)ecome  ulcerated.  C;reat  exertion,  like  racing,  sometimes  occasions 
bleeding,  as  do  dusty,  irritating  fodders.  Bigoteau  observed  nasal 
bleeding  in  a  great  numlier  of  horses  which  had  been  feii  with  dusty 
sainfoin.  It  is  further  noteworthy  that  ulcerative  changes  like  those 
of  glanders  give  rise  to  repeated  bleeding,  which  is  also  liable  to  occur 
in  mercurial  poisoning.  The  quantity  of  blood  so  lost,  and  the  time 
of  blee«ling,  are  exceedingly  varied.  Na.sal  bleeding  also  ,K-curs  in 
anthrax  and  purpura. 

Diagnosis  is  not  usually  difficult  ;  though  sometimes  the  source 
of  the  bl(KKl  may  Ik-  in  doubt.  In  ha-moptysis.  the  I.IimkI  is  frothy, 
and  escapes  by  both  nostrils  in  tlie  horse,  and  by  the  mouth  as  well 
in  s(mie  animals  ;  and  there  are  other  symptoms,  such  as  cough, 
dyspncea,  noisy,  rapid  respiration.  In  bfeeding  frcmi  the  stomach! 
the  blood  is  ejectetl  by  the  mouth  and  nose  in  dogs  and  cattle,  ami 
It  is  more  or  less  altered,  being  black,  coagulated,  or  in  mtisses. 

Tnatment.  Inunediately  bleeding  become:*  of  a  character  to 
ivquire  therapeutic  treatment,  cold  applicatitms  are  made  to  tlie 
Irud.  and  the  nostril  of  the  aileded  side  washed  out  by  means  of 
111.-   irrigator,    with   coUl    water,    to    which    tannin   or    vinegar    may 
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appropriatoly  \te  a<l(le<i.  In  oiu>-Mi(l(><l  hl(>(>(iinf(  fntin  the  lower  |M)rticiii 
of  tliv  lUMtril,  plugKJtig  limy  lie*  iH><*(>HHary,  hut  wli<-n>  thJH  jh  rfMortod 
to  the  patient  muHt  Im>  curefully  wntchcd,  and  the  phig  HccurtHl  by 
tape;  or  tracheotomy  can  >h>  |H>rforineil,  a  tampon  camiula  iiiMerted, 
and  both  nontrilH  plugge<i.  Kven  thw,  however,  will  not  invarinbly 
Ht.op  the  blee<ling.  InMufflation  of  finely  powderiMl  alum  haw  been 
recommended,  and  m  worth  trying  when  the  blocMl  ooiiutt  from  the 
lower  portionH  of  the  mmtril«.  Where  fatal  renultH  threaten,  ergot 
or  adrenalin  may  Ix-  trie<l.  Hohngen  Haw  re<'<ivery  in  the  hor  e  after 
RubcutaneouH  injection  of  l'2  graiiw  extr.  ttecal.  cornut.  Kxirnctuiii 
hydrantis  oanadenniH  ix  uneful,  hut  adrenalin  chloride  ix  now  the  iM'Ht 
hsemoatatic  for  bleeding  from  mucouH  ineiuhraneH.  AMtrachane-/. 
plugged  the  nootril  with  tamptmH  of  tow  Maturated  with  turpentine, 
and  injected  turpentine  into  the  ncwtril  with  Huccrenx. 

In  xpontaneouH  bleeding  in  race  horsex  conxiderable  huccchh  hax 
atteiuled  the  hypodermic  injection  of  Molution  of  adrenalin  chloride. 
Although  fatal  bleeding  hax  lieen  repeatedly  obxerveil  in  horwH, 
the  flow  usually  ceases  when  the  animal  is  kept  quiet,  and  when 
hemorrhage  has  lowered  bl(Mxl  pressure.  The  head  should  be  kept 
elevated. 


IV.~  DISEASES   or   THE   SALIVARY   GLANDS. 

(1.)  WOUNDS  AND  INJURIES  OF  THE  SALIVARY  (JLANDS 

Owing  to  the  position  of  the  parotid  it  suffers  from  exteriml 
injuries  more  frequently  than  the  other  salivary-  glands.  As  long  as 
important  blood-vessels  are  not  injured,  wounds  of  this  gland  arc 
not  particularly  serious.  If  proper  treatment  lie  adopted  at  once, 
even  the  danger  of  salivaiy  fistula  is  not  great.  The  injuries  inont 
to  lie  feared  are  tluise  in  which  the  ducts  of  the  gland,  and  especialK 
Stens<m's  duct,  are  injured.  In  sheep  and  clogs  Stensoii's  duct  pasxt'> 
obliquely  across  the  cheek,  while  in  horses  and  cattle  it  partly  lies  pm 
tected  l»elow  the  JHW,  and  hence  is  less  exp«iseil  to  external  wtiuiul.". 
The  duct  is  more  frequently  injured  by  sharp  objects.  The  condition 
may  Ih-  recognised  by  the  position  of  the  wound,  and  the  t)uttlu\\ 
<»f  clear  saliva,  the  secretion  of  which  is  increased  by  feetling.  uiul 
even  by  the  sight  of  fisHl.  In  many  cases  the  wounds  heal  com 
pletely  ;  in  others  a  mnall  opening  is  left  from  which  saliva  dischuigc- 
(salivary  tistula).  To  avtml  this  result,  healing  by  first  intention 
must  l)e  sought  for  ;  {he  (low  of  blood  checked,  the  wound  careful!;* 
cleanseil  and  sutured  :    during  twenty-four  to  forty-eight  hours  tin 
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iiiiiiiiiil  Hliiiiilfl  rit»'iv<-  lui  f.HHl,  Miul  hIiouIiI  Ik-  pla.ed  by  ilwlf  in  ordiT 
Um»  th.-  M.MrHion  of  Haliva  »m^  lu.t  pxciUmI  l,y  tli<-  fmliili.'  ..f  itM  MUmn 
iSiimll  .I..H4.H  of  atropine  may  aln.)  \m  giv.-n  t.-  ihwk  or  aUogPtJier 
Muy  Kalivury  wcn'tion.  Kiirthfr  tn-atnirnt  nuiHt  li<-  l.uwil  on  i|m- 
ftcni'ml  principlcM  of  Miirjjrry. 

(•-'.)  INKLAM.M\TI(»N    OK   THK   SAMVAHY    (JLANDS 
't'A|{«»TITIS). 

Tlic  salivary  glandn  at  iiineK  Ik'comu-  IIh-  s.a(  of  inHainniation, 
TIk-  parotid  is  nioHt  fr.'<|u«-ntly  affcctwl,  tlir  Hiil.nmxillHry  an<l  niiI.- 
lingiml  only  .Kc.wionally.  Foreign  Ixxiien  obtaining  .wceKH  to  the- 
glandH  may  pHKluei'  intlamniation.  But  many  cawM  rwult  from 
caiiw'H  not  cU-ariy  n-eogniHwl,  some  of  them  apparently  of  an  infeetioiiM 
natiirtv  They  prmi  ee  their  effeetH  either  hy  irritating  the  gland 
duetH  direetly,  or  through  the  blood  Mtream.  In  men.  as  in  animals, 
endemic  parotitis  sometimes  shows  itself.  'I'hat  in  man  is  clearly 
of  an  infection-*  charactci ,  and  is  vulgarly  known  as  mumps.  Animals, 
and  espi-cially  dogs,  suffer  from  a  similar  disease.  N-.t  infrequently 
parotitis  appears  symptomatically  during  the  course  of  e(piine 
strangles  and  inttueiiKa,  and  of  distemper  in  dogs,  and  it  has  Icen 
>een  repeatedly  in  eats. 

The  intiammatory  condition  arises  in  the  pareiicliyma  of  the 
gland.  The  organ  swells,  its  divisi<ms  appear  dark  retl.  and  their 
epithelium  turbid  in  small  areas.  The  prin-ess  soon  spreacU  to  the 
connective  ti.xsiu-  which,  after  a  short  time,  is  infiltrated  with  Ivinph. 
Finally  pus  formation  takes  place  both  here  and  in  the  alveoli.  Bv 
confluence  of  small  abscesses  great' r  (tnes  are  formed,  extensive 
areas  of  the  gland  and  its  connective  tissue  become  necrotic,  and 
the  abscess  finally  perforates,  not  infrequentiv  destroying  a  large 
piece  of  skin.  Not  all  abscesses  in  the  parotid  region  are  necessarily 
due  to  parotitis  ;  many  are  onlj  subparotideal.  but  perforate  by  way 
of  the  parotid.  Th«'  abscesses  in  this  regicn  ^wu  in  swine  and  oxen 
mostly  originate  in  the  pharynx.  In  oxen  the  fonign  body  causing 
the  abscess  may  often  be  tietecteil  by  exploring  the  abscess  cavitv 
«ith  the  finger. 

Symptoms  and  course.  .Acute  parotitis,  the  most  fr<  .juent 
disease  of  this  kind,  is  accompanied  b\  the  earl_\  appearniicc  of  a 
(litfuw  sw»'lling  ill  the  parotid  region.  The  gland  app»  ais  hard. 
Iiot.  and  painful  :  tiic  head  is  extended,  and  inclined  towards  the 
-iiund  side.  When  the  swelling  is  great,  liyspnu-a  and  dithcuJty  n 
•wallowing   may   be  present.     At   times  facial  paral\sis  is  produced 
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filing  ftrailually  JnTonif*  flucluating 
luoHt  promint-nt  |M)int.  ami  if  not  o|)<>n«<<l  a  lar««'  i|iiHntity  of  ill- 
ttnii'lliiijf  gri'yi"h-ml  Huid.  inixiHl  with  f{Ak«<N  of  cii'iui  comMMtivr 
•  iwtiH-  will  Ih'  MpiintanfoiiHly  (liN<'liHrg<'<l.  Onw  niMToHiM  Iihh  takrn 
|»liMv.  Himri'MM  fornintion  iiMUHlly  rcHuIlM  in  i-inht  to  ten  «Ihvm  ;  but 
in  foiirtifn  (layM  t«i  tlir«'»'  wii-Uh  coiniili-ti'  hruling  nmy  Ik-  (•x|M'<'ti'<l. 
Ki'coviTy  iM  the  nion*  common  ti>rminntion  :  hut  owing  to  high  frvrr 
anil  iliMlurhancf  of  apiictiti'  thr  aninmlM  fall  off  in  coiMlitiim,  and 
milk  wcri'tion  ahati'w.  Salivary  (iHtxIa  and  facial  iiaralyniH  an-  wldom 
oltwTvwl  8H  MHinclif  of  thiM  aff«>«tion.  In  a  cam-  of  MiillcrV  the  oplii 
niTvc  wan  involvHl  anti  optic  paralyniH  with  amaiiroHiH  ri'maimtl. 
having  evidently  rcHidtwl  from  rctrohulhar  neurit iH,  priMJuce*!  hy 
exlenxion  of  inftammation  into  the  orltit. 

Oiff«rantlal  diagnosis.     Parotitix    may  eauily  Im-    miHtaken    at    the 
ommenrement  for  Mwelling  of  the  Muh-parot ideal  lymph  gland,  which 
however,  \h  more  difTuKe«l.     From  ilintenHion  of  the  guttural  poueh«"s 
parotitiK  Ih  diMtinguiMhed  hy  the  pr«i.ence  of  inflammation,  and   l>y 
the  aluM-nce  of  intermittent    n.  .al  dimhnrge  which  w  ho  diagnostic 
of  diKeane  of  the  guttural  pouch.     TumourH  in  the  parotid  ri'gion  arc 
unacc(»mpanie«l   hy   intiammation.   and   never  develop  ho  rapi<lly   as 
the  Hwelling  of  parotitin.     The  Huhniaxillary  and  Huhlingual  glandx 
alHo   lH>come  diwawnl.    hut    lenn  frequently.     Inftammation   of  these 
glandH  UHually  originates  in  the  nnicouN  lining  of  the  ductn,  the  proeess 
extemhrjg  from  catarrhal  conditionn  of  the  buccal  mendtrane.     Out 
hreakn  of  an  enziM)ti<-  type  are  i  corded  in  honwH.     A  long  tlattinli 
Hwelling  appears   in   the  throat,   which   extends   under  the   parotid 
and  salivation   is   prewnt.     The  ternnnation  of   Wharton's  duct   on 
the    H(M)r    of    the    mouth    appelant   stopped.     Shoulil    pus   formation 
result,  the  abscess  commonly  breaks  into  the  mouth.  I«'ss  fre(|uentl\ 
externally,   but    in  fourteen  days  convalescence  is  established.     The 
accesses  so  often  seen  in  the  larMigeal  region  in  oxen  are  almoxi 
always  the  restdt  of  injury  to  the  tongue  or  lower  portion  of  the  cavilx 
of  the  mouth  and  local  infection. 

St<KkHeth  has  descrilHMl.  under  the  name  of  "  ranula."  a  discast 
in  cows  which  presents  the  appearances  of  virulent  intiammation  uf 
the  submaxillary  gland.  There  is  ciMlema  of  the  throat,  and  an 
elastic  swelling  as  large  as  a  hen's  egg  is  found  at  the  fripnum  lingua- 
If  this  Ih-  opened  early,  the  s\mptonis  scsm  disappear,  but  if  not 
the  head  and  neck  rapidly  swell,  and  breathing  and  swallowing  an 
s':  .li;.(urU-d  tluit   lli«-  animals  often  die  in  a  few  days. 

Inflammation  and  alwcess  formation  cK-cur  in  tlie  tlucts  of  the 
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ciiHoirx  mill  Wliurton'M  iliicts.  Mt-yi-r 
fmiiMl  in  St^'iiMonK  duct  in  h  h.irm'  u  H|)ikilct  of  Timothy  khihih.  (!oi,. 
crctioiw  nmy  hIho  intiunic  the  ^Jund  duct,  |ir<HliicinK  I»"h  f«>rinHtion 
Mini  HHliviiry  tiHtula.  Forcinii  iMKlicH  in  tin-  duct  can  often  Im-  r.-iiiovid 
liy  prcHMun-  in  the  direction  of  the  hiiccai  o|ieiiiiiK  ;  if  IhiH  fail  the 
(hict    muHt   >M-  ineiMed. 

TJiieriie^.  (lescrilx-*!  a  iliwrtHc  in  do«s  Mimiliii  In  |mri(lilis  liiit  willi. 
stHiidiiiK  all  ordinary  curative  itietliiHtv  acil  fur  uhuli  lie  icuimmicikIcI 
<omplete  extirpation  of  the  ului  r|,      In  ^  •  dise.is,.  occiiiriiiK  '"  I">IH<•^< 

I  lie  HMiiie  Huruiciil  Ir.-atiiiint  iiiiihI   Im-  i 

Illation  of  the  Muhiiiitxillary  (fland  ii-  ■  i,ii 

The  Hwellinji  a|i|(earc«l  xlowly  in  tl 
forntion  and  a  permanent    Hstuloi  u,  i        \ 

WHM  found  extenfliiiK   iipwaitfi*  i  .       r-       .1 

and  a   tiMulollM  opening  In-Idw      , 
throughout    the  jjreater   jiarl      •  ..  ;,i,    ■. 

|NiMNiii)t  a  >H>ton  ne«'dle  iipwari      ..i.    ■>;•■   <',        ■ 
and  inwrtin^  a  drainafie-tiilN' 

Treatment.     (>\sin^    to    ,,.,    ,  i  o      ,:  ,  , 

application!*  are  iiftiially  coiitia-    i.i..  ,1.  .;     \( 

of    l»rt>iHnit/.'s   poultices.    inruhliiiiK   '  i  ii 

applicHtioiiH.    are    to    Im-    reconimci  .i  '   nm    . 

di«lH«n»al  of  the  swelling  or  hastens  ahscess  torinatinn.  and.  in  any 
ea«',  shorteiiH  the  progress  of  the  disease  When  marked  Huctuatioii 
appears*  the  part  should  he  opened,  hut  tiiis  may  tx-  needful  earlier 
if  ily»«pn<i>a  tiiieatens  :  and  wjiere  hreathini;  '■*  much  interfered  with, 
tracheotomy  Ix-comes  imperative.  In  ordinarv  circumstances  distinct 
fluctuation  is  waited  for.  thus  avoiding  the  danger  of  the  incision 
wounding  large  hlood-ves.sels  or  nerves,  and  of  pKKJucing  salivary 
tixtula.  Caution  is  required  in  eiiipln\iiig  the  often  recommended 
trcK'ar,  for  injuries  to  large  lil(K.d-ves>el>  and  tonsiderahle  lileediiig 
are  not  altogether  avoich-d.  even  1>\  it>  careful  use.  As  tin-  coiiten1» 
of  the  aliHcess  are  often  under  high  pres>uic.  and  >purt  out  ii.  a 
stream.  SttK-krlcth  recommended  making  the  opening  from  tlu  •)^lo^;ite 
side,  and  .standing  on  a   hliK-k   of   wimkI  during  the  operati  The 

<iieth(Ml  descrihe<l  in  the  next  section  is  preferahle. 

With  chninic  parotitis,  little  can  l.e  done.  Tattle  rhould  he 
|ireparetl  for  slaughter  without  dela_\ .  t;c(  .uis«.  difficulty  in  l.reathiiig 
ind  swallowing  often  appear  later,  and  make  feeding  ahsoluteU 
iiii|M>ssihle.  Ahseesses  should  If  op.'iied  ;iiid  their  cavities  washed 
"Ut  with  lit  per  cent,  chloride  of  zinc,  or  -imilar  disinfectant  In 
\aluHhie  animals,  or  such  as  h..ve  no  slaughter  value,  total  extirpalio;. 
■I  the  parotid  nia>    he  adopted,      in  acute  intlammatioii  of  ttu'  suh- 
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iiiaxilliir)'  glaiul  uiul  in  chronic  «li«"a«fH,  extirpation  of  the  gland 
may  U-  iiecm<ary,  hut  in  attendotl  with  great  difficulty,  eHpe<i«lly 
in  runiinanlH.  In  infltunmat<.ry  .li»eaw»  of  the  ductn  o?  ihew  glandH 
endeavour  Hhouli  »k>  made  to  render  i)atent  the  buccal  opening  <if 
the  gland,  give  exit  to  itw  contentn.  and  thun  diminixh  the  riHk  of 
alMcrtw  Hn<l  tiHtida  formation. 

(:«.)  AHSCKSS    KOKMATION    IN    THK   sritl'AKOTII) 
LYMPH    (JLANDS. 

The  lymph  glands  lying  Ik-Iow  the  parotid  often  iK-coine  diseaw«l. 
cHpecialiy  during  the  cmirse  of  Htrangles.  Kore-throat.  an<l  other  cimi- 
plaintH.  inflammation  «leveloping.  an«l  gradually  leading  to  almcwn 
formation.  In  dogs  the  condition  is  oftener  due  to  injuries  <.f  the 
pharynx  hy  foreign  Ixxlies  ;  in  cattle  aiui  swine  to  specific  infections, 
like  thoHc    f  tul>erculosis  and  actinomycosis. 

Symptoms.  Swelling  appears  in  the  parotid  region,  sometimes 
close  inider  the  ear.  more  fretjuently.  however,  in  th«'  lower  posterior 
border  of  the  gland,  and  usually  spreads  over  the  tipper  port  ion  c.f 
the  neck.  The  swelling  increaws.  pnnlucing  difficulty  in  breathing 
and  swallowing,  while  the  hea<l  is  extended  and  heUl  towards  the 
sound  side  Slight  fever  exists.  Where  both  sides  are  affecte<l. 
dyspnu'a  often  develops  to  such  a  ilegnM-.  especially  during  inspiration, 
that  suffiKatioii  threatens,  and  Inuheotomy  becomes  nec«'ssary.  The 
<lifficulty  ill  swalU.wing  is  atlcnd«-d  by  the  <laiiger  of  nu'clmnical 
piieuiiioiiia. 

At  first  tin-  swelling  appears  hard  and  Him.  and  painful  on 
pressure,  (iradiially  the  centre  bulges,  and  in  eight  to  fourt«H-n  dc.ys 
unmistak.ible  Huctiiation  may  be  delecte<l.  Failing  an  artificial 
o|H-ning.  perforation  <wcurs  spontaneously  in  a  few  tlays.  'ihin 
commonly  lakes  place  externally,  but  at  times  the  abscess  break- 
into  tile  pharynx,  and  danger  ensues  <if  pus  Howing  into  the  trachcn 
and  bronchi,  ami  piiMliicing  fatal  pneumonia.  In  a  few  cases  rupture 
takes  plate  both  inwardly  and  outwardly.  Krom  the  external  wound 
there  llicn  flows  pus.  mixed  with  iietrotic  material,  saliva  and  particles 
of  f«Msl  and  water,  ami  the  formation  of  a  pharyngeal  fistula  becomes 
possible. 

Dtagnoiis.     The  disease  in  the  horse  resembles  parotitis  and  dis 
tt-nsion  of   till-  guttural    pouch.     Krom   parotitis   it    is  distinguished 
liv  the  swelling  U-iiig  more  dilTiiscd.  and  not  conhm-d  to  the  parotid 
region  ;    from  disease  of  the  guttural  poui  h.  by  lln'  special  character^ 
of  such  attacks    by  llii'  progress  of  the  ca-se  and  the  presence  of  fever 
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Traatment.  iMrly  (.(M-niiiK  <'f  tlu-  al».w».  Ih  <JeMirable,  hut  i\w  im- 
of  Hharp  iiiHtrninoiitH  for  fh.-  purj..*,,.  in  <„ntrtt-in<licat«l,  an,  ..winB 
to  the  awplaorniont  of  ,mrtH.  tho  paroti.J  may  Ik>  wounded.  pPKluoinK 
Hahvary  fiHlula.  or  the  great  hl.KHl-veHwiH  injiire«l.  .-auKinR  fatal 
l»lee<ling. 

Vil)orK  .leHerilK-s  the  following  excellent  n.eth.Hl.  whieh  is  sin.ple 
and  without  <lHi,g.r.  A  twit.li  having  In-en  applie<l,  and  the  neat  of 
o,>eration  cleanwMl  and  <lisinfe.t.-«l.  an  in.ision  in  made  through  the 
Hkn,  over  the  high.-Ht    point   of  the  swelling,  and   if  posnihle.  below 

the  edge  of  th.-  parotid,  th uleriying  famia  divi.led.  and  the  fore- 

hnger  inm-rt.^l.  Th,.  thiek  eonne.tive  tinnue  or  glamj  Mtrueture  is 
now  broken  .lown,  the  free  l.an.l  meanwhile  pressing  on  the  swelling 
and  guidnig  the  inserf<Kl  tinger  towards  th.'  abseess.  This  attain.-d 
a  Htrcmg  thrust  breaks  it  and  allows  the  eseape  of  a  stream  of  thiek 
«reamy  pus.  whieh  often  spurts  to  a  distanee  of  s..veral  yards  It 
may  \h'  necessary  to  operat.-  on  both  glands.  .Some  operators  prefer 
to  make  the  incision  at  the  lower  bonier  of  the  paroti<l.  below  the 
Hubmaxillary  vein.  Tlu-  Hnger  is  then  pass«l  upwar.ls  an.i  inwards  ■ 
Hometimes  the  almcess  can  only  be  safely  opened  bv  using  closed" 
round-pomt.-*!  scissors.  «s  the  tissue  is  very  resistant."  This  methml 
Kives  equal  weurity  against  injuring  the  parotid  or  important  vessels, 
and  gives  a  de|tending  orifice. 

With    drainage    of    the    absc-ss.    fever    falls,    and    difficulties    in 
breathing    an.l    swallowing    disappear.      Mealing    .x-.urs    in   eight    to 
fourt«Ml  days,  but  .•omplete  .•I.ksuit  of  the  abscess  sometimes  rcpiircs 
from  tlirw  to  si.x  weeks.     Warmth  and  moist  applications  (Preisnit/.'s 
poiiltK-es)  appear  to  favour  the  breaking  down  of  the  swelling  :    the 
|>us  is  removed  by  pressure  and  washing  (.iit  th,-  cavity  with  carbolic 
or  Hubhmate    loti..n  ;     further   treatment    is    not    usually    necessary. 
I  his  j.rocedure,  as  already  staled,   is  preferable  to  the  lise  of  sharp 
instruments,  and  especially  to  the  oft   recommended  trocar      Cadiot 
and   Dollar  ch-s.ril...  a  <aH<-  of  -.•old  abscess"   in  this  region  which 
bad  existed   for  three   months.     .\    littl<>   inotlorous   whitish   mucous 
discharge  ran  fi.m  the  nostril...     A  sw.lling  .Kciipi.-,l  the  submaxillary 
and   laryngeal   regions  and  eMcii<led  on  .-ither  side  of  the  parotid. 
Swallowing  was  difhcult.  and  the  animal  at.-  and  .Irank  sL.wly.     'I'h.- 
^welling  was  opeiHMl  as  abov.-  d.-scribe.l.  a  pint   of  whitish  lau.labl.. 
I'lis  evacuated,  and  a  .Irainagc-tulM-  ins.-rted.      Mecoyery   was  rapi.l. 
■Clinical  Wti-nnaiy  .Medicine  and  SurpcrN."  p.  XUi.) 
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(4.)  SALIVARY   CALCULI    AND    CONCRKTIONS. 

CalculuH  «lep<»«itH  are  w)inetime»  I'lirounteretl  in  the  tluctH  of  tin- 
Halivary  glamlH,  t>8pccially  of  the  parotid,  in  h«»rH€*  and  eattlo,  ami 
nmy  attain  the  size  of  a  gmiBe'H  egg.  They  are  eonin»)neHt  in  the- 
honw,  att8,  ox,  and  sheep.  S<:hunjann  discoveretl  one  in  a  horw 
which  weighe<i  over  7  ounces,  and  Stcn-kfleth  a  similar  one  <»f 
122  ounces,  hut  calculi  have  li«>n  foun«l  weighing  75  ounces.  Their 
form  is  oval,  colour  greyi«h-yellc»w,  surface  I'sually  sminith,  though 
where  several  are  together  they  show  facets.  In  herhivora,  according 
to  Lasaigne,  they  consist  of  80  to  9«>  per  cent,  carhonate  o(  calcium. 
3  per  cent,  phosphate  of  calcium,  and  »  to  W  per  cent,  of  organic 
substances,  compose*!  chiefly  of  salivary  corpuscles  and  hac-teria.  In 
men  and  carnivora,  phosphate  of  calcium  is  an  important  ingredient. 
Foreign  IwHlies  entering  the  sulivary  duct,  or  injuries  of  the  mucous 
membrane,  are  the  usual  immediate  causes.  The  cut  surface  of  such 
concreticms  often  presents  a  stratified  appearance,  and  n  central 
nucleus  of  oat-grain,  awn,  ('hune,  or  straw. 

Symptoms.  The  concrcti  ,i  is  only  remarke<l  nfter  it  has  attained 
a  certain  size.  It  appears  as  a  hard,  sharply  defined,  slightly  movable 
swelling,  generally  lying  on  the  outer  surface  of  the  under  jaw. 
slightly  l>elow  the  buccal  opening  of  Sten.son"s  duct,  but  some- 
times over  tlie  posterior  border  of  the  uiuler  jaw.  Tlu'  salivary 
duct  is  usually  distendetl  in-hintl  the  swelling,  and  when  the  flow 
of  saliva  is  entirely  shut  <>t!  the  glami  is  enlarged.  Inflammation 
is  seUlom  present,  but  may  appear  and  lead  to  abscesi-  formation. 

Treatment  cunsisfs  in  operative  removal.  Small  concretions  nun 
perhaps  be  foried  through  the  duct,  vhich  will  necessarily  l/c  some- 
what fissured  ;  the  larger  require  an  iiuision  to  be  made  in  the  duel 
In  this  case  a  transverse  cut  is  preferable  to  a  longitudinal  one.  on 
account  of  its  !iealin)Z  more  easil\  ,  mid  not  so  frequently  leading  to 
salivarv  fistula.  Kecover\  is  liastene<l  b\  observing  strict  antis4'ptic 
precautions  la-fore  and  during  operation,  carefully  suturing  Ihi- 
wound,  and  withdraw, <ig  food  for  one  to  iwo  da_\s.  Bayer  remove<l 
a  <(>n<retion  from  the  duct  through  n  longitudinal  incision,  and  aflci 
closing;  the  wound  with  l>'ndiert"s  suture,  etfeded  healing  by  lirsl 
intention.  In  sonu>  ta.ses.  where  the  ralculiis  is  lodged  very  near 
the  opening  <if  the  duct,  it  may  be  reniovetl  by  incision  from  the 
'uccal  cavity  Such  cas«'s  are  rare,  but  the  fact  is  worth  remein 
Ix-ring.  as  this  inctlind  avoids  the  occurrence  of  n  salivary  listulu 


.SALIVARY    KI.STIII-.K. 


TM 


(r. )  SALIVARY    KISTI'L.K. 
VVo,„H|„  „f  „„.  salivary  gla,«ls  a.ul  fhnr  .lu.Js  oft.n  fail  f„  ju-al 
lH-.-a»m.  ,h..  continual   Huw  of  saliva  pushes  asi.le  ,}...  Kranulations 

•on  il.  r    r'  ""''.""••""''•  •'"•  ••f-.iMK  so  fornuMl  saliva  flows 

<J  nuouslv  (sahvarv  Hstula).  A  .lis.in.tion  nu.s,  h.  „,„,,..  ,„,„..„ 
hstula  of  a  salivary  ^lan.!  an.!  that  of  a  salivarv  .lu.t  The  iatt.-r 
.H-.-urs  „.oHt  fr,.,,u..,tlv  in  Stensons  .hu-t.  Althoujrh  tlu-  general 
«-"<l.»...»  "f  th..  ani,„al  is  onh  slightly  a.f,...,...|,  „,u,.|.  saliva  L,,.. 
'I..nn«  .-atmg  an.!   n.ats  th,-  hair  of  th,-  ..h....k.  HnalK    nnulu.inR  a 

.......sh.     K.tula.   of   salivary   glan.ls    heal    n.or..   .-asiK    ,han    thL 

cf  salivary  cJucts.  sonu-tinus.  in.l,v.l,  without  tn-atnu-nl  of  anv  kin.l 
Treitment  anns  «t  .losing  the  .-xt.-rnal  ..pernng.  This  nmv  he 
.I'.ne  .n  fistula  of  the  glan.l  l.y  eauterising  with  nitrie  aei.l  silver 
nitrate.  .-on.entrat.Ml  .arholi,-  aei.l.  or  the  a.tual  ,aut,.rv  A  s,.„h 
.s  thus  f.,n„e.l.  whi..h  .h.-.^ks  the  outflow  of  saliva,  allows  tiu.  forn.ation 
<.t  granu  ati..ns.  an.l  promotes  ei.a.risation.  The.se  n.,.tho,ls  soni.- 
t.nu's  fail  at  first,  an.l  re.p.ire  to  U-  rep,.at..,l.  Tlu-  .lraw-pur.se  sutur.. 
may  prove  useful. 

The   tr,.atn.,.nt    uf   fistula   of   the  .salivary   .lu.t    is   n.or,.  .lifh.-ult 
B,.fore  r,.,-..very  .-a.,   tak.-  ,,la.-e.   it    is  n.-.-.-ssarv    to  provi.l,.  f.,r  th.^ 

pa««age  of  saliva  int..  the  nth.     Where  stri.-ture  of  the  .hut  o,.,.urs 

"s  It  often  .I.K-s.  at  a  point  U-tw.H.n  th.-  fistula  an.l  tl„.  natural 
"Pt-tung,  this  must  Ik-  rem.>,iie.l.  Lin.ienln-rg  re.-,.nunen.ls  passing 
..  strong  prolH.,  an.l  then  attempting  t..  r.-el.me  the  walls  uf  the  fistula 
hy  .-austf  ur  th..  ,aut..ry.  Th.-  ivsnitmg  inrtam..,ator\  swelling  mav 
.•l<«.-  the  w..un.l.  hut  h,-aling  will  U-  mor..  a.ssur,-.l  "if  a  st.t.h  he 
ins..rt..l.  Th.-  purs.-strinu  .stiteh  is  th.-  U-s,  \v,th  a  strongU 
n.rv,..l  n,H.,|h.  a  thr.-a.l  is  ,,M.-.se.l  through  th.-  skin  aroun.l  th.  op.-nn.g 
of  the  hstula.  an.!  the  margins  thus  l.n.ught  i..g,.th,-r  \\  I,,.,,.  ,1,,- 
••atural    openmg    into   the    m.>uth   .annot    I,,-    r..ne«e.|     an   artifi.i.l 

'.'""'""    """*•    '"•    l"'ni.i.-.l.     Sio.kri.-th    r.-,o,„ „,|s    ...x,„.sing    th.- 

<l«"»  M.in.1  the  fistula,  a.ul  piennig  th.-  .h.-ek  ..,  a.,  ol.li.ju.-  .lir.-.tiun 
«ith  a  tr.K-ar  Th,-  fr,-,-  ,„.rt.on  of  the  salivary  ,lmi  is  intro.lu,  .-.I 
int..  this  openmg.  an.l  u.a.l,-  fast  with  a  suture.  Lafo.s,.,.  and  H.-nng 
pass,.,|  a  tape  through  th,- .h.-ek  l.x  ,n.-ans  of  a  tro.ar.  an.l  fa.st,„,-,l 
ll"-  •••..Is  tog,.th,-r  at  th.-  ..onnuisMnv  of  the  lips.  Aft.-r  th,-  tht.-a,l 
h.is  r,-niaine.l  ni  p..sitio!i  tor  a  «.-,-k  or   lonu  ,.„„„gh  to  .-stal.lish  an 

..rtifieial    ..p.-ning    int..  th,- ij,.   ,t   ,.   „.,„,,v,.,|,  „,„|   ||„.   ..xternal 

^Noun.l    IS  ih.-n  .|..s,-,|   „,th  a  sutur,-.     Shouj.l  this  pr.„.,..|„r,.  I,,-  in- 
'l'l>l""''l'--  "I-  "oi  allen,l,-.l  «ith  ^u,•,•,-,s^    .|,-.tru.  lion  .,f  ih,-  fun.li.m 
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of  tin-  ulaml  iiUme  reiimiiiH.     For  thw  puriiow^  oiu-  of  tlu-  followinji 
incthodH  may  Ito  adoptotl  :    - 


SAI.rVARY    FISTII..*:. 


.•w.i 


(I)  Ligation  of  th.-  salivary  fluct  al.ovi-  tlu-  ttHtiila.  The  dui-t  w 
i«olato<l  lH-twf.'ii  th."  fiHtiila  and  tlu-  glan.!,  and  t«-d  with  a  st.,ui 
threa.l.  A  Ntrong  huatun-  i«  t-Hst-ntiul.  'I'h,-  animal  should  fa.-Hl  for 
the  next  twenty-four  to  forty-«-ight  lumrs.  and  then  receive  only 
Hui.l  nourishment.  S(K)n  afterwards  swelling  of  the  gland  appears 
(tumour  salivalis),  and  is  followed  hy  gradual  atrophy.  Not  in- 
frequently,   however,    the    ligature   cuts,    to   prevent    which    a    thick 


'^  Li  C   0    f 

Kici    :i\ill.      I'iiriilid  ul'iiil  and  Stiiisuii^  ilurl.     (Seuu-»<lii'iiiiitii..) 
A.     Tiiidiiii   of   llii'   stylo  111  ixiii, iris  ;     H.    |iariiliil    lil.iiiil  .     ('.    Striisoti's   diid.      'I'lit- 
liiii-s  I>  and  K  sliouhl  lii-  proloiiiicd.      Tli.i    :ti,-  IntiMiili-ii  lo  point  to  llu-  f.uial 
vi-iii   iiiid   .iri'iv      thr   liittiT   iiidic:il»-d    li\    tin-  siioiii»  irosH  shailiiiL'.    llu-    vein 
liriiiv;  iiixl  il  lowards  thi'  left 

ligatur*' should  Im' clioseii.  Uassi  oli?iciMMl  yical  dilataliun  .!  Stcnsoii> 
duct  after  ligation  ;  In-  applied  a  second  litrahiic  ahovc  lli.-  swelling'. 
I. lit  a  fistula  of  the  Hiilivaiy  dint  resulted  Hcllicii  ,ii|cclcd  'idra.  hiiis 
of  cii.'yl  alcohdl  into  the  glaiiil  on  two  .Miasions  it  intervals  of 
two  days.  The  fiuictioii  of  the  (rlaiid  \va>  destiuvcd  aii.lllie  hsiiila 
licale.l. 


(2)  Transverse   section    .d    tin-   duct,  alici   iM-ing  tried  i 


i\    HeviiMJ 


and   K    (iiinllicr.  was  aijaiii  iccoiiiineiided  li\   (ierlacli.  while  Sie«laii 
t'rotzky  and  Mann-,  have  also  i,-st.<l  it    ihoiigli  Hariii.x  has  <|ii<stioiie<t 
Its  usefulness.       rhe\    luiiiid   that    the  end  id   the  diKl    liecainc    closed 
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through  inflammatory  pnuwHeH.  and  that  tht-  ihict  itwif  afterwardu 
atrophuMl.     Kvt-n  thw  nifthcKi.  however,  Hometimw*  failM. 

Harnw  very  appropriately  )>oiiitH  out  that  exi«'rinientw,  altliouKh 
.tucceiwful  on  healthy  horxeH,  do  not  denionnlrate  the  efficacy  of  ninnlar 
treatment  in  dim^aMet'l  onen.  Keynal  found  that  it  wu«  not  alwayH  poHHible 
U.  produce  adliesion  of  the  dui't  hy  section.  Tlie  fa<t  must  not  be  Itmt 
siHht  of  that  in  tiMtula  of  the  sahvary  duct  the  ojM'ning  of  the  duet  mto 
tlie  mouth  in  j{enerallv  occludwl.  Permanent  cloMure  of  the  <hu't  grathially 
leads  to  atrojihv  of  the  parotitJ.  Miiller  saw  a  horse  in  which  the  right 
Stenmm's  duct  "was  dilatitl  to  the  thicknt-ss  of  a  man's  thumb,  and  was 
without  oi>eninji  into  the  mouth.  The  gland  had  entirely  disappeare*! . 
and  the  parotid  region  prewnt<Kl  a  marked  depression. 

(3)  Injection  of  irritant  fluids  into  the  gland.  Hauhner  recom- 
mended li»|Uor  amm.  caust.  10  to  1")  p«'r  cent.  Tincture  of  iodine, 
creosote,  nitrate  of  silver.  &c.,  have  since  In-en  used.  Baasi  injected 
3(»  per  cent,  of  alcohol  :  Lahat  the  following  mixture,— 2()  to  40 
per  cent,  of  tincture  of  iiKline.  1  |K>r  cent,  iodide  of  potaasium,  and 
«J0  per  cent,  of  water;  Delamotte,  50  per  cent,  tincture  of  i<Mline  ; 
Bergeron,  a  20  per  cent,  solution  of  lactic  acid.  Ccmcentrated  tincture 
of  iodine  usually  pnuluces  severe  inHanimation  of  the  gland,  some- 
tinies  ending  in  necrosis,  ami  therefore  diluted  solution  of  itnline  in 
iinlide  of  potassium  is  to  Ik-  preferre<l.  The  injection  can  In-  repeated 
if  necessary.  Alwcesses  often  result,  but  in  no  way  interfere  with 
success. 

(4)  Extirpation  of  the  parotid  gland  is  effectual,  but  the  operation 
is  difficult  ami  not  frw  from  danger.  'I'lie  horse,  cast  on  the  opp»>»«ite 
side.        ana>sthetiHed,  an»l  the  head  and  upper  portion  of  the  neck 

iced  on  a  cushion  so   as    to    iiurease    the    prominence  of    the 

.>n  field,  which  is  washed,  shaved  and  disinfected.     The  skin 

rotido-auricularis  muscle  are  incisetl  in  the  middle  line  from 

!■     .■  of  the  ear  to  U-low  the  glos.so-facial  vein  ;    and  the  itlges 

lie  skin  are  detached  from  the  parotitl  in  fnmt  ami  lK'hin«l  and  at 

h  extremities  of  the  incision.     To  avoid  injury  to  the    numerous 

inportant  bliMHl-vessels  and  nerves,  the  operation  should  be  continued 

by  blunt  dissection,  employing  the  fingers,  spatula,  or  closed  scissors. 

Degive  advises  iM'ginning  at   the  upper  e.\lrcmity  of  the  wound   by 

ligaturing  and  dividing  the  pusterinr  auricular  veni  ;    then  delaclung 

the  anterior  border  of  the  gland  from  above  to  below,  and  isolating 

tin-  jugular  vein  from  its  <uinMMtion  with  the  parotid.      Ne.xl  dividing 

the  gland  into  twn  par(>  ;    an  mfeMui    wliicli   is  .leliiclled  frnni  above 

to  l»elow,   and  a  superior   which    i>  tlissccltii   from   below   to  abov*-. 

proceeding  carefulK    in  order  to  avoid  .laniaging  the  extcrtiiil  (arotid 

artcr\.  its  two  urminal  lir.uu  hes  (ixternal  iiia.\illai\   .md  temporal). 
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and  the  posterior  auricular  artery  ;  the  facial  nerve  and  itH  three 
auricular  branehen.  and  the  Hujierficial  temporal  nerve;  and  the 
guttural  |M)uch,  which  lieH  l)eneath  the  upper  extremity  of  the  gland. 
Fmally,  the  woumi  iH  douche<l  with  a  weak  antiseptic,  powdere<l 
with  icHloforni  and  tannin,  covered  with  a  thin  layer  of  ab«orl)ent 
cotton,  cicmed  with  catgut  Mutures.  and  protectetl  with  an  antiHcptic 
comprcNH  ami  a  roller  bandage. 


i 


<IV. 
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(tt.)  TUMOIRS  OF  THK  SALIVAHV  (SLAXI)S. 
The  nature  of  new  growtlw  .ncurring  in  the  Ha'ivary  glands  of 
animalH  han  n<.t  hitherto  Uen  fully  or  Hufficiently  inves'tigated.  In 
man,  conneitive  tiswu.  tumours,  such  as  sarcomata,  fibromata,  and 
enchondromata.  are  n>ost  frwpient.  'I'hc  tumours  so  commcm  in  grey 
horses  are  usually  melano-sarcomata.  and  in  cattle  actinomycotica. 
As  little  is  known  of  the  causes  of  these  new  growths  as  of  other 
tumours.  Cohnhein  refers  the  development  of  enchondroma  to 
.cartilaginous  fragments  ,)f  the  branchial  arch.  Actinomycosis  dei)ends 
on  infection. 

Their  sharply  detim^  appearance,  slow  development,  and  the 
absence  of  inflammatory  symptoms,  render  the  diagnosis  (,f  tumours 
comparatively  easy.  Their  precise  nature,  however,  can  usually 
only  Ih>  dctermiiu-d  by  microscopi.al  examination.  Actinomycfwis 
will  Ih'  rcfcrrctl  to  later. 

Trratment  must  clearly  U-  of  an  operative  character.  Simple, 
sharply  defined  tumours  can  easily  Jh-  removed  with  knife  or  scissors. 
By  careful  suturing  and  appropriate  treatment  of  the  wound,  it  is 
easy  to  avoi<l  pn^lucing  salivary  Kstula".  Large  and  extended 
tumours  may  nece«sitate  removal  of  the  entire  gland.  Total  extir- 
pation of  the  par..tid  is  atteiide<l  with  <langcr.  and  therefore  should 
only  Ih-  resolved  on  in  .asc  ..f  pressing  necessity,  as  when  dyspniea 
is  priKiuced  by  the  tumour,  or  when  exceptionally  valuable  animals 
whuh  must  n„t  Im-  sluighlerd.  have  t-  U'  dealt  with.  Leblanc  is 
'•aid  to  have  liist  ,.eifornied  this  ..peratic.n.  and  to  have  employed 
It  both  f..r  removal  of  tumours  ami  for  the  cure  of  salivary  Hstula". 
riic  ..perating  place  sIk.uI.I  Ik-  well  lighted,  an.l  a.septic  precautions 
arc  of  course  ncessar.  .  Operation  mav  Is-  carrietl  <uil  by  the 
Miiih.Kl  <l.^crilKMl  uiHler      salivary  tistuhe.-  .^  as  follows: 

'I'hc  skin  1-  .livi.lcj  from  th.-  upper  t-.  the  lower  end  of  the  parotitl. 

md  where  H.lherent  to  the  tumour    is  remove.1       h,   large  animals  ,i 

.toimI  iucisi,,,,  ,«  usualK  .arrie.l  iii  ^  twekwanl  direction  perpeiulicular 


in 
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t«  the  former,  aiul  ntarting  from  »»K)ut  itH  lontre.     The  fw«<itt  umler 
lying  the  nkiii  m  (UvkUmI  ami  Meparate«l  a>^  far  »m  \HmHhU'  from  the 
parotid.     The  giaml.  thu«  expownl,  w  now  wparateii  from  it*  nur- 
roundingH.  U^inning  at  the  lower  end.  8o  that  large  bleeding  vesaelH 
may   be  more  eaHily  «lealt  with.     For  the  Han>e  purpose  a  thread 
may  be  passed  around  the  can.tid,  which,  in  ease  of  need,  can  Ik> 
useil  as  a  ligature.     A«  the  recurrent    nerve  may  easily  l>e  injuretl 
it  is  Itetter,  in  valuable  horses,  to  avoid  exposing  the  caroti«l.     The 
gland  should  as  far  as  possible  Iks  separated  with  blunt  instrumentn, 
assisteil  by  the  fingers.     Vwsels  are  'igature.1  as  exp.)seil,  the  larger 
doubly  ligatured  and  then  cut  through.     In  this  way.  and  by  free 
use  of  sponges  or  dossils  of  lint,  the  field  of  operati.)n  is  Icept  clear. 
and  the  gland  removed  without  dangerous  bleeding.     The  wound  is 
then  cleanseil  with  antiseptic  Huids.  duste<l  with  i.Hloform,  covered 
with  jute  or  wckkI  w(h>1,  and  the  edges  brought  together  with  sutures. 
In  twenty-fimr  to  forty-eight   hours  the  stitches  are  UM)sened.  the 
dressings  removed,  the  wound   washed  out.  dusted   with   iodoform 
and  tannin,   and  the   whole   treated   as  un   open   wound.     Healing 
should  be  complete  in  three  or  four  weeks.     If  during  the  next  few 
days  portions  of  the  w(.und  appear  damp,  tluy  should  l>e  dried  with 
wadding,  and  powderwl  with  a  mixture  of  i.nloform  and  tannin  (1-3). 
Where  a  dry  scab  has  formed,  the  wound  is  l)etter  left  undisturl)etl. 
Dry  scabs,  ttrmly  adherent  to  the  underlying  tissues,  should  under 
no  circumstances  be  removed. 


(7.)  ACTINOMYCOSIS    IN   THK    PAKOTID    KKGION. 

Although  actinomycosis  of  the  parotid  region  i.«*  also  .Kcasionally 
seen  in  horses  ami  swine,  it  is  very  much  commoner  in  cattle.  IK 
proliferati«m  of  the  connective  tissue  new  growths  arc  slowly  formcil 
in  the  subparotideal  an<l  retropharyngeal  regions.  'I  hesc  wci.- 
formerly  erroneously  regarded  as  tumours.  Their  true  cause  is  to 
Im'  sought  in  local  infection  with  the  a<tinomyccs  or  lay  fungus. 

The  fungus  is  probably  taken  in  with  the  foo»l.  and  Hnds  .nlnuKc 
into  the  mucous  membrane  and  de«'per-lying  tissues  through  wounds 
caused  by  the  nmgh  character  of  the  food.  The  circunistaiuc  that 
herbivora  nuwt  frequently  suffer  from  the  disease,  suppoits  the  tlieoiN 
that  infection  results  in  this  way.  .lohne  detected  vc-getable  material 
invaded  by  actinoinyccs  in  the  tonsils  ..f  swine;  Urawil/.  in  tli.- 
lower  jaw  of  a  calf  found  portions  of  a  licid  of  corn,  which  wciv 
surrounded    by   giaiiululion    tissue,      Bang    f..miil    the   disease    more- 
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widely  dwlrihutwl  wh.T.-  much  Imrley  nlrau  whh  Kivi-ii  hh  (.hkI. 
FiHoluT  (lf.mril)««M  h  huiiihI  ..f  ih,.  hiiniHii  tonfjnc  (tnxiiniil  whilMt 
ihewing  K.„,M.  harl,.y  :  r.iy  fiiiiKi  wcr..  fuiin.l  j.,  tin-  HlmceHM  whi.li 
reHult«l.  anil  the  portiuiiH  of  xraiii  ilisthai,.'*.]  were  alno  cuvereil 
with  them.  Arc-onling  to  Imminger.  e|iiz<H.»K,4  „f  .phtha  favour 
infection,  for  he  found  that  after  thene  nctinomyc.miM  l)roke  out 
over  large  area*..  Frick  conniilerM  that  tht  fungUN  in  ..ften  carried 
by  the  f.Hlder,  in  |)r.H)f  of  which  he  nlateM  the  following  :  Ah  a 
protec-tion  agninnt  anthrax  c«-rt..in  farmcrH  in  his  practic-c-  were  in 
the  hahit  of  thoroughly  Hteaming  all  cattle  focnl  l.cfc.re  giving  it  to 
the  animals.  Although  in  other  pirts  of  the  Hame  district  actinomy- 
c-cwiM,  cHpecially  of  the  parotid 
region.  wa«  extremely  ccimmon. 
the  farnw  on  which  this  practice- 
was  observed  reniHined  eiitirciv 
free  of  it. 

The  pharyngeal  nnicous  mem- 
brane is  probably  the  commoni-st 
point  of  entry  of  the  actinomyc-es 
fungus,  and  the  primar\  swellings 
almoMt  always  affect  the  pharyn- 
geal walls,  though  infection  may 
cH'casicinally  occur  through  the 
skin.  One  certainly  sees  ca.ses 
of  infection  in  that  pa.t  of  the- 
neck  which  oftenest  rubs  against 
the  manger.  Actinomycotic  ab- 
scises of  the-  parotid  gland 
discharge  infec-tivc-  pus  on  the 
edge  of  the  manger,  and  any 
there    may    penetrate    the    skin 

frc-sh  annual  plac-cnl  in  the  .same-  stall.  This  mod,-  of  intVction 
IS.  however,  rare.  The-  disc-asc-  yari.'s  greatly  in  frc-c,uc-ncy  in 
given  districts  and  in  ditTerenf  yc-ais.  On  on,-  farm  almost  c'.yc-ry 
animal  may  In-  atfeclecl.  whilst  on  anothc-r  in  the-  immc-diatc  nc-igli"- 
bourhcHKl  the  di.sea,se  may  In-  praclicalh  uiikiH...M,  Ih,.  ,c!.s.,i,s 
remain  obscure,  but  are  po.ssil.ly  .•oime.tc.l  with  \\u-  ..mditioii  in 
which  the  foclch-r  is  harvested. 

The   symptoms   consist    ..f    ii    small,    i!is,-n>iiivc     shiirph    dctinc.l. 

Hid  scmiewhat  hard  Imn-.ur,  frum  «hich  ii  .ord  iik.^  f  hi.kciiinjr  ,.M,.n.ls 

int..  the  depths.     The  .w,-lling  jiiadualK    I.cm'omi.s  huuvi .  HmHiafini, 

•|'|"'ars.    ,111,1    if    th.-   -km    i~    Hilhuul    |.iuiiifiil .    Ihc    \cllu«  ,i, loured 
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tiny    splintc-rs    of    wimkI    present 
and    implant     the-    fungi     in    any 
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ciintcntH  limy  nhow  through.  liiciMion  lilKTatrn  h  thick,  muro- 
|>unilfMit  tJuitl.  in  wlinh  tim-ful  cxHiiiiimtiuii  (Iuh-ovith  tin-  jlinrm-lfriMtic 
vt>il<»w  Ki'uiii'*'  If  "•'•  <'|»«iM'<l.  the  fimioHr  bri'HkH  n|M)ntan««ouMly. 
Ciftttrifirt!  iiditrartion  vi-ry  m-hhiin  liriiigH  rtlndit  hi-alinit.  An  a  rule. 
th«'  KfDWth  pHHiH-fix.  i«Kiii«'r  or  later  pnKluciiin.  u'l-orclitig  ti>  iti* 
position.  fuiHtioimi  «liMturlmm-«-,  <liftitulty  in  Hwallowiiix.  dynpiiwa, 
and  tiiially,  in  cDiiwiiiH'iu-i'  «f  aclvancinji  exhaustion,  death.  The 
HwellingN  in  the  jiarofid  region  iK'eai»ionail>  attain  a  great  ni/.e.  wnne- 
tinu'H  lM'<-onung  an  large  an  a  ehild'M  head,  hut  Mueh  growths  rininire 
several  niontliK.  Kroin  tlie  wound  made  »>y  o|iening  the  aJmeew, 
growH  a  Hoft.  iliirk  led  maKH  of  gruiiulation  tinnue,  whieh  hleedn 
readily,  aiul  eontiiiiiK  large  quantitieH  of  the  upeeitic  ptiniKites. 

ProglMlS  "'""'  depend  <>n  whether  the  new  formation  ean  he 
completely  removiHl,  which  is  ««'ldom  the  caw.  i.^tiiig  improve- 
ment can  only  Ik-  expected  where  treatment  has  heen  commenc»Kl 
early,  that  in.  Ix'fore  infection  has  hecome  general,  and  treatment 
is  more  suceetwful  in  disease  of  the  skin  or  suhciitaneous  tissues  than 
where  deeper-seated  structures  or  the  pharynx  or  tongue  are  involved. 
Disease  of  the  fumes  of  tlie  upper  or  lower  jaw.  saiil  hy  Kss«t  and 
others  to  aris*'  from  the  first  molars,  is  alwa\s  verj'  intractable. 
Keference  shoulil  Ik'  made  to  tiic  s»'ctions  dealing  willi  thes«'  structures, 
Cases  atTecting  the  parotid  region,  unless  recent .  are  generally  regarded 
as  hopeless.  Whilst  Vmm'V  supports  tliis  view,  l'reiis.se  has  observed 
recovery  in  forty-one  out  of  fort j -five  animals.  It  is  of  prime 
importance  to  remove  the  tumour  early.  U'fore  it  has  iiltaiiuHl.  say. 
the  site  of  the  hand,  ami  while  it  is  still  circuinscrilwd.  If  left  longer, 
the  growth  ncurs.  even  after  careful  removal.  The  results  of  treat- 
ment with  potassium  or  mercurii  i<Klide  have  proved  so  remarkalil> 
favourable,  anil  In-en  so  well  spoken  of  by  different  practitiimers. 
that  the  prognosis  of  this  disease  must  now  be  looked  on  as  much 
more  hopeful  than  formerlv. 

Treatment.  Prophylaxis  demands  the  avoidance  of  suspicious 
fisider  ;  but  this  is  troublesome  and  scarcely  practicable,  on  account 
of  the  ditticiilty  of  recognising  whether  such  suspicious  materials  arc 
infected  with  actinomyccs.  In  dealing  with  cattle  it  may  be  piwsibic 
to  steam  or  boil  most  of  the  fcHsl,  and  special  care  must  Ik-  taken 
that  the  abscesses  and  their  contents  do  not  cimtaminate  any  focsl 
Although  diieit  infection  has  not  Im-cii  clearly  provinl,  actinomy<'<isis 
(Mciirs  ill  man.  and  veterinariHiis  ami  those  bandling  infected  subjecl.x 
should  hence  cxci'i-ise  due  caution. 

Of  the  vari<  MS  mellio<ls  of  treatment,  operation  is  certainly    the 
oldest       It  roii»:-ls  ill  tot.il  extirpation  of  the  infected  connective  tissue 
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F«  o,H.ratinK  ll,,.  a„i,„al  in  ,.«Hf.  i|„.  |,.,„|  ,,|„.,.,|  ,.„  „„•  Hi.l..   „„,| 

,"■  ""^'  ''"■•■•'•'  •'"»"  "««•••'•'     '" » |HT««..r  «..rkH  round  th.-  tu,„.,urH 

Hlw«>K  „,„.rut.„K  in  tlu.  Htill  l„.„lthx  ti.H,,..,  ...xl  r,.,nov.H  th,-  vrowth 
««  ar  HH  ,„».Hihl,.  with  tlu.  KnK..rH,  „MHiH..Ml  l.y  k,.if..  «„,|  Hri««,rH 
In  thiH  way  K,.vm.  I,l,^li„«  m  hvuuI,.,!,  an.l  nnmll  v.-hw-Im  .-an  aftor- 
wardM Jm.  liKatuml.  For  .h.-.kinK  p«n.n.h.vn.«t..u«  l,l,-.HlinK  FWr 
and  IVeuHH,.  r..,.,„nm,.n.l  th.-  aHual  .aufry,  whul,  ban  tlu-  a.UU.M.nal 
advan.«K,.  of  .l.'Htr..vi„K  at  th.-  s«,„..  ,i,„..  „„>  i„f,.,ti..nH  n.at.-rial 
that  nmy  hay.,  r.-nmi,,..,!  Th-  wo„„d  i«  „a«j,...l  out  with  .arhuli.- 
solution.  t,ll..d  with  Hun...  aM..,.ti..  n.at.Tial  (M«li,.vli,.  wnd.hnK  FWr) 
n.Hl  the  Kk.n  sewn  up.  When  the  .tifhen  are  renn.ved  n.xt  dnN  " 
the  parts  are  wanh.Ml  out  with  a  .lisinfertant  H,.luti„n.  and  treate,! 
HH  an  open  wound.  Should  the  eon.iilion  return,  repetition  of  the 
operation  is  seldom  of  any  use. 

lnje<tions  of    i.HJine  tineture  ami    1   ,„.r   I.nn.  suhlin.ate   solution 

have  lM..n  re, „„.n.led.  hut   are  tedious  «n,|  uoreliahle.      In   son.e 

<•'.«.-  .leeply   ineisin«    the   swelling    and  daily   painting  the  surfa.es 

*'"'  '";'"'•♦ ••"•"•  «""•«""•  i«  "'-'•f"!      Destruetion  of  the  til.rous 

issue  of  the  growth  «ith  arseni,.  has  Ik.,.,,  highly  spoken  of.      Arsenie 

h..wever,  ean  only  he  use.l  advantaKeously  in  the  parotid  reu nd' 

m  .ases  where  the  growth  .I.h-s  no.  extend  to  the  larynx  or  pharynx 
Small  solid  fragments  of  arsenioi.s  aei.l  weighing  from  :«  to  7  grains 
are  thrust   into  the  midst   nf  ,he  growth  in  the  .lireetion  of  the  hani 
e..rd  whieh  ean  In-  felt  exten.ling  into  the  .lepth.     .\  passage  ean  first 
Ik.   made  with   roun.l-pointed  sdssors.   an.l   the  fragment   of  arseni.. 
.nHert.Hl  with  slen.l..r  for..eps.     An..ther  m.-th-.l  ....nsists  in  in.ising 
the  sk.n,  passing  a  fairly  wi.le  tr.Mar  ami  cannula  to  the  has.-  .,f  th.. 
growth,    remoying    ,he    tro-ar.     ins..rtii,g     ,1...    fragment    of    ars..ni.. 
into  the  .annula.  ami  thrusting  it   to  the  hottom   l.y   replaeing  the 
tr.Kar       The    entire    instrument    is   then    withdrawn".      In    from   six 
to  tw,.  ve  w.H.ks  the  ,li.seas..,|  tissue  sloughs  away.  I..aying  a   wound 
whuh  h..als  hy  granulation.     Working  o.v.-n  may  la-  us...l  throughout 
the  treatment.      Arseni.-    has    also    lH...n    us..,|    in    th,.    form    of   an 
ointment. 

Th,.   internal   us.,  of   potassium    i.nli.je   has   lu-en    warmly   r,.,.,,,,- 
•"•■"-I<'<l.     One  an,!   a   half  to  '.'J   .Ira.hms  .,f  ,(„.  .h„|,,  ,|i,;„Ked   in 
water,  are  giyen  .laily.     I'n.h.r  this  tr..alm..nt  tl...  sw..||iiigs  .liminish 
l.ut  It   must  often  he  .•ontinu..,l  for  many  w,.eks  l„.f„re  r,.,.„v..ry  is 
'  <.mpl..t,..     Mor,.oy..r,    su.......ss    is    not     inyarial.l...    though    th..  V.-al 

value  of   the   tr..atm,.nt    .annot    Im-   ,all,.,l    in   ,,.i..sti„n      Tl...   oth..r 
Mi,.thiMls  ,an  always  1...  tri,.<l  in  ra.s,-  ,.f  failure. 
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340  FRACTURES   OF   BONES   OF  THE   FACE. 


v.— DISEASES    OF   THE    FACE    AND    LOWER    JAW. 

The  face  is  here  regarded  as  comprising  that  section  of  the  head 
whose  base  is  forme<J  by  the  upper  jaw  and  the  malar  and  lachrymal 
bones. 

(1.)  FRACTURES  OF  BONES  OF  THE  FACK. 

On  account  of  its  sheltered  position,  the  upj)er  jaw  is  sclilom 
fractured.  In  horses  fracture  may  be  due  to  dental  operations,  and 
in  dogs  to  bites  :  les.s  frequently  to  such  external  violence  as  kicks, 
or  collision  with  fixed  objects.  During  the  progress  of  dental  opera- 
tions fractures  result  if  the  animal,  especially  when  operated  on 
standing,  suddenly  moves,  and  the  operator  does  not  follow  the 
movement  with  his  forceps.  Incautious  attempts  to  loosen  the  tooth 
with  the  forceps  may  also  produce  fracture  of  tlie  maxilla.  In 
compound  fractures  the  broken  ends  or  splinters  of  the  bone  are 
found  in  the  wound.  When  the  facial  plate  of  the  superior  maxilla 
is  thus  affected  the  corresponding  sinus  is  opened,  and  air  passes 
in  and  (mt  during  respiration. 

The  symptoms  consist  of  swelling,  salivation,  defective  and 
painful  mastication  ;  the  molars  are  found  to  be  loose,  and  the  gums 
wounded ;    crepitation  may  sometimes  be  detected. 

Diagnosis  of  fractures  of  the  malar,  caused  by  external  violence, 
is  only  difficult  when  much  swelling  exists.  If  not  *lue  to  cellulitis, 
to  the  presence  of  new  growths,  cysts  or  disease  of  the  superior 
maxillary-  sinus,  such  swelling  should  arouse  suspicion  of  a  fracture, 
especially  if  there  be  any  considerable  difficulty  in  mastication. 
Where  the  superior  maxillary  sinus  is  laid  open,  or  the  zygomatic 
ridge  injured,  doubt  can  no  longer  exist.  Damage  to  the  alveoli 
of  the  upper  molars,  or  extensive  tearing  of  muscular  insertions, 
give  rise  to  difficulty  in  feeding.  Subcutaneous  fractures  of  the  malar 
bone,  which  are  of  rare  occurrence,  unite  easily,  and  compound 
fractures  cmly  cause  difficulty  when  the  alveoli  of  teeth  are  exposed, 
and  purulent  alveolar  periostitis  results. 

Prognosis  depends  chiefly  upon  whether  the  fracture  is  subcu- 
taneous or  complicated.  In  the  former  instance,  recovery  generally 
occurs  in  three  weeks  ;  in  the  latter,  a  much  longer  time  is  required. 
Complications  result  both  from  injury  to  the  skin,  and  to  the  mucous 
membrane  of  the  mouth  and  gums.  In  compound  fractures  with 
exposure  of  the  superior  maxillary  sinus  or  alveoli  of  the  teith  the 
pro^nor^is  rtiumld  Iw  (autiou^^. 
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The  gravity  of  fractures  <.f  tlu-  malar  l,„iu-  depc-iids  „i,  their 
j)ositi()n.  Whei,  involving  the  orl.ital  proeess,  they  resemble  those 
ot  the  orbital  pnn-ess  of  the  frontal  bone  and  the  zygomatic  process 
of  the  temporal  bone.  Wlieii  affecting  other  portions,  they  may 
open  the  superior  maxillary  sinus,  or  loosen  the  attachment  of  the 
niasseter  muscle,  causing  difficulty  iu  feeding,  while  (he  fragments 
may  become  separated,  and  muscular  contracticm  prevent  their 
being  replaced  in  position. 

Treatment    of   subcutaneous    fractures  only  recjuires  restriction  to 
soft  food.     Kemoval  of  loosened  tectli,  which  may  easily  convert  a 
simple  fracture  into  a  comminuted  (me,  should  be  deferred.     Wlien 
the  gum  remains  attached,  and  the  root  is  not  exposed,  loo.se  teeth 
again  l>ecome  ftrm.     Fractures  of  the  superior  maxilla,  complicated 
with   cutaneous   wounds,    mus'.    be   treated    by   antiseptic    methods. 
If  pus  formation  has  commenced,  strict  cleanliness  must  be  enforced 
and  loo,se  splinters  of  bone  removed.     Complicated  fractures,  involving 
wounds  of  the  gum,    recpiire   similar   precautions.     Even  with  abun- 
dance of  soft    f.Hul.   animals   rapidly  lose  condition,  and  economical 
considerations  often  suggest  that  cattle  be  killed  rather  than  treated 
In  a  thoroughbred  mare  M.lller  saw  transverse  fractuie  of  the  superior 
maxilla   nearly  above  tlie  roots  of  the   incisors.     The  fracture  was 
caused  by  falling  ,m  the  mouth,  ami  all  the  incisors  were  displaced 
downwards   and   backwards  towards   the  tongue.     As  the  fracture 
had   already    existed   for   several   days,    replacement    could   not    be 
immediately  effected,  but  was  at  length  attained  by  the  attendant 
according  to  instructi.ms,  daily  exercising  pressure  on  the  dislocated' 
teeth.     Being  gradually  brought  into  normal  contact  with  the  lower 
incisors,  the  act  <.f  mastication  helped  to  maintain  them  in  position 
and  complete  recovery  resulted.     When  involving  both  sides,  fracture 
of  the  premaxiUa  may  result  in    the    incisors    and    the    bone    being 
liisplaced    backwards    or    in    the    bcme    being    split    and    the    frag- 
n'  Mts  displaced  laterally.     In  the  former  ca.se  a  stout  batcm  of  wood 
can  Ik.  inserted  int<.  the  mouth  and  used  as  a  lever  to  replace  the 
bone  and  teeth,   which  then  usually  remain   in  position  on  account 
ot  the  opi.osing  row  of  teeth  supporting  them:    in  the  latter  case 
a  shallow  gr<.ove  is  formed  in  tb.e  corner  inci.>.or  of  each  side  and  a 
thick  silver  wire  passed  several  times  around  the  six  incisor  teeth 
supporting  them  and  holding  the  two  bones  together.     C'ompountl 
fractures    heal    most    rapidly    uiuler    antiseptic    treatment.     Should 
purulent   alveolar  periostitis  supervene,  the  atlected  teeth  must   be 
removed.     In  endeavouring  to  replace  the  fragments  dislocated  by 
t!»e  pull  of  the  muscles  of   maslicution,   it   has   been  recommended 
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first  to  perform  myotomy.  But  thw  eiitailH  the  danger  of  making 
a  simple  subcutaneous  fracture  into  a  compound  one;  while,  if 
already  compound,  exfoliati.m  of  hone  may  ensue.     Further  troat- 
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ment    is  regulated   hv  general   princii)les.     Reference   may   he  made 
to  fractures  of  the  frontal  hone,  and  disea.ses  uf  the  superior  maxillary 
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Figs  322  and  :V2:}  illustrate  a  plastic  operation  performed  by 
Baver  to  renu'dv  loss  of  skin  in  two  carriage  horses  which  had  run 
awav  and  damaircd  the  hone  to  such  an  extent  as  to  necessitate 
removal  of  considerable  portions.     The  skin  having  l«?come  adiierent 
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to  the  mucous  lining  of  the  sinus,  it  was  necessary  to  (Ussect  con- 
siderable flaps  in  order  to  cover  the  defects.  The  parts  were  carefully 
shaved  and  disinfected,  and  a  slender  paring  removed  from  tlu-  edges 
of  the  wound  to  ensure  fresh  surfaces  for  union.  In  the  Hrst  case 
an  incision  was  carried  from  d  successively  tt.  points  /,  ,j,  and  //,  and 
the  flap  dissected  free  from  subjacent  tissues,  leaving  it  connected 
w.th  the  rest  of  the  skin  only  at  a  h.  Tlic  prolongation  to  /  and 
the  large  size  of  the  flap  were  necessitated  by  the  knowledge  that 
contraction  wouUl  occur.  The  edges  a  c  d  f  were  then  brought  in 
contact  with  u  b  c,  and  /  ,j  were  united  to  c  d  with  closely  placed 
sutures.  Healing  of  the  flap  was  perfect,  and  the  exposed  surface 
h  d  f^  g  soon  granulated  and  was  finally  covered  by  skin. 

When,  in  consequence  of  injuries  in  the  lu'iglj^bourhot.d  of  the 
neck  or  withers,  large  indolent  wounds  are  left,  healing  can  often 
be  effected  by  incising  the  .skin  and  subcutaneous  tissues  on  either 
side  of  the  wound,  dissecting  the  skin  free  so  as  to  form  flaps,  and 
uniting  these  in  the  middle  line  as  indicated  in  Figs.  324  and  325. 

(2.)  FRACTURE    OF   THE   LOWER   JAW. 
Of  all  the  bones  of  the  head  the  under  jaw  is  the  most  frequent 
seat  of  fracture  :    this  is  true  of  all  classes  of  animals,  and  notably 
of  the  horse.     The  causes  are  external  violence,   kicks  and  falls  ; 
occasionally  the  excessive  action  of  the  muscles  of  mastication,  aJ 
when  the  mouth  gag  is  applied  to  horses  suffering  from  brain  disease, 
or   in  the   simultaneous  application  of  the  mouth  gag  and   twitch. 
Hertwig  considers  that,  under  these  circumstances,  the  animals  are 
unable  rightly  to  estimate  the  degree  of  contraction  of  the  masseter 
muscles.     Hering  saw  a  case  in  the  horse,  caused  by  the  clumsy  use 
of  the  tooth  chisel.     In  dental  operations  fractures  may  occur  under 
the  same  circumstances  as  in  the  upper  jaw.     Transverse  fracture 
of  the  body  of  the  jaw  in  calves  not  infre(|uently  results  from  violent 
manipulation   during    delivery,     in    a    similar  'wa.\    fracture   of    the 
symphysis  of  the  lower  jaw  may  be  caused  by  parturition  hooks  being 
inserted  in  the  angle  behind  the  body  of  the  jaw.     In  staghounds  they 
result  from  the  prey  striking  out  at  the  moment   when  the  tlog  has 
fastened  on  to  the  hind  limb. 

The  fracture  is  sometimes  subcutan  ous.  and  leiuains  contined 
to  one  branch  of  the  lower  jaw  ;  but  not  infre(|uently  both  branches 
break,  and  usually  at  the  neck,  where  teeth  are  waiiting.  Vormeng 
noted  breakage  of  both  branches  in  the  middle  line,  an  accident  wliich 
occurs   more  frequently   in  foals   than   in  older  animals.     Fractures 
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of  the  l>ordi'r  of  1h»'  alveoli  of  the  lower  iiieisjirH  are  often  Heeii,  in 
eonHequenee  of  the  animal  hitin;;,  heiiif;  kieked,  or  falling  ami  Htriking 
fixed  objects.  Fractures  of  the  joint  or  coronoid  process,  although 
occasionally  reported,  occur  less  fre<iuently. 

SSuhoutane(Mis  fractures  of  one  hranch  of  the  lower  jaw  are  not 
so  readily  diagnosed  ;  sudih-nly  <levcloped  ditticidty  in  mastication 
IS  the  chief  syrii|)tom.  In  fractures  in  the  region  of  the  molars  the 
teeth  may  continue  to  hold  the  fragments  together  in  such  a  way 
that  neither  crepitation  nor  unusual  mobility  of  the  parts  can  be 
detected.      In  such  cases  one  or  more  teeth  may  be  found  to  be  l(K)se. 

Symptoms.  In  transverse  fractures  of  the  body  of  the  bone 
the  chin  and  lower  incisors  hang  limj>ly  and  are  abnormally  mobile. 


Flu.  H26.  -Iiicoinjileto  unicui  of  fnicUirc  of  tliu  Imdy  nf  tho  lower  jaw. 
From  ii  photoyiapli. 

while  crepitation  may  Ih'  detected.  Fractures  of  the  cortjnoid  process 
or  joint,  or  in  their  neighbourhood,  often  interfere  seriously  witii 
mastication,  and  may  be  mistaken  for  inflammation  of  the  articu- 
lation. The  broken  fragments  of  the  coronoid  process  are  drawn 
upwards  by  the  temporalis  muscle,  and  can  be  detected  on  palpation. 
Prognosis.  Fractures  in  the  median  line  and  subcutaneous 
injuries  of  one  branch  unite  regularly  and  coni|)letely  in  from  three 
to  five  weeks.  Double-sided  fractures  present  the  greatest  difficulty, 
and  often  affect  ma.stication  so  seriously  that  condition  is  lost  in  a 
marked  degree.  Transverse  fractures  of  the  body  are  difficult  to 
set,  and  sometimes  eventuate  in  formation  of  callus  fibrosus,  witli 
sinking  of  the  alveolar  margin  and  protrusion  of  the  tongue  (Fig.  326). 
Griiii  cured  the  above  transverse  fracture  in  a  calf  by  applying  a 
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Huifal.h-  HpliMt  ,i,„l  giving n.,urishiiu-nt  tliro„g|,an«.«.,,,lmg..«lou..a.lH 
J  he  caHc  recovered  rapidly.  Fra<tures  „f  fJio  arti.-ulat<.rv  pn.crss 
<.r  in  it«  Meighl,„urh,.,Ml,  are  th,-  ,„„Ht  8eri„„s.  TIicho  „f  fj,;-  c.n.noid' 
proces.s  unite,  l,„f  sometimes  l,y  the  form«ti<.n  of  a  .alh.s  Hbrosus 
rompo,„H|  fra,.tures  of  the  low.-r  jaw  often  prov.-  very  tronhlesome 
.ut  are  not  always  incnrahl,.,  as  ,e<..rde.i  instane.-s  show.  Nor  ,.„„ 
fraetures  of  the-  artioulatory  pro.-ess  he  regar.le.i  as  hopeless,  since 
hrohner  has  shown  that  re.-overy  n.ay  follow  rese.tion  of  the  n.axillarv 
jonit. 

Treatment  in  si„,p|,.  o„e-si,led  fracture  eonsisls  merely  in  the 
adnnnistration  of  soft  f,«Hl.  Dislocate.!  fragm,.„ts  nui.st  I,;  l.rought 
into  position.  As  long  as  the  fracture  remains  confiiu-d  to  on.-  hranch 
no  mechanieal  appliance  is  necessary  ;    but  wlien  .louhl.-si.led,  con- 


Kui.  327.— Fracture  of  the  lower  jaw  uiiiud  by  wiring. 
siderable  ingenuity  is  required.     Priiur  recominen.ls  a  wedge-shai.ed 
sp  mt  of  wocKl,  which  fits  into  the  submaxillai^-  space,  an.l  is  fastelied 
with    straps   passed    over   the    animal's    neck    and    head      I„    small 
patients,  and  m  valuable  large  animals,  a  similar  splint  formed  of 
gutta-percha  is  pressed  into  the  space  whilst  soft,  so  as  to  form  an 
exact  reproduction  ..f  it ;   its  posterior  broa.l  end  is  supported  against 
the  animal's  throat.     Another  arrangement  is  due  to  Mazza      Girard 
arrange,!  two  bars  of  iron,  bound  f.gether  at  an  angle,  correspomling 
t<.   the   direction   of   the   posterior    borders   of   the    lower  jaw     and 
rarr>',ng  at  their  point  of  uni«m  a  sp<,on-shaped  extension  for  sup- 
porting   the   chin.     The   other   ends    were    proyided    with   rings   for 
attachment  to  the  halter  or  to  a  „«•!<  strap,  while  a  strap   pa.ssed 
over  the  animals  nose,  about  !ialf-way  up.,  secured  the  under  portion 
of  the  splint  m  place.     Instead  of  rods,  Marrel  used  a  gutter-like  splint 
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forim^  of  tinned  iron,  which  Httod  the  posterior  hortler  of  the  lower 
jaw.  On  the  lower  part  were  four  ringH  for  fautening  to  the  halter 
and  to  the  animal'H  none  and  head.  Fractures  in  the  inter-dental 
space  of  the  lower  jaw  may  sonietinu'H  l)e  nnluced  and  Kxed,  by  using 
the  teeth  as  imntn  (Vappui.  Thus  Delamotte  bored  a  hole  betwtH^n 
the  first  an«l  second  molars,  and  carried  a  wire  thence  around  the 
incisor  teeth.  The  wire  having  been  in  position  ftu-  three  ami  a  half 
months,  the  fracture  was  found  to  be  united.  More  recently  bone 
sutures  have  been  successfully  used.  As  a  final  resort,  the  botly 
of  the  bone  may  l)e  resectetl  without  destroying  the  power  to 
masticate.  This  has  been  accomplished  by  more  than  one  operator, 
both  in  the  case  of  the  horse  and  dog.  In  treating  fractures  at  the 
height  of  the  first  molars,  Ohisen  inserted  an  iron  splint  the  shape 
of  an  ordinary  magnet,  which  was  pushed  into  the  mouth  legs-fore- 
most, and  embraced  the  back  teeth,  holding  b<ith  splint  and  bt)ne 
in  position  :  unfortunately  this  method  is  liable  to  loosen  the  teeth. 
After  attending  to  diet,  treatment  of  fractures  in  the  neighbourh(M)d 
of  the  articulatory  process  becomes  expectant.  Hence  it  is  generally 
advisable  to  slaughter  cattle  early,  rather  than  await  an  uncertain 
healing  process.  It  need  scarcely  be  added  that  all  compound 
fractures  must  be  treatetl  on  antiseptic  principles. 

Littlew(Kxl  saw  double  fracture  df  the  lower  jaw  in  a  horse,  the 
maxilla  being  broken  near  the  symphysis,  and  between  the  second 
and  third  incisor  teeth.  The  pieces  of  bone  were  replaced  during 
anajsthesia,  a  hole  drilled  through  them,  and  a  metal  wire  so  inserted 
as  to  fix  them  in  position.     The  operation  was  completely  successful. 

Cadiot  and  Dollar  describe  a  case  of  double  fracture  of  the  lower 
jaw — viz.,  through  the  neck  and  through  the  branch  under  the 
masseter  muscle — ^in  an  eight  month  old  pootlle.  in  consecjuence  of 
a  kick  from  a  horse.  A  ilressing  formed  of  layers  of  linen  smeared 
with  pitch  was  applied,  and  further  secureil  by  bands  of  tarlatan 
passed  over  the  head  anti  round  the  neck.  A  muzzle  was  eventually 
applied.  The  patient  was  at  first  spoon-fed  with  liquid  food  and 
afterwards  with  chopped  lean  meat.  I'nioii  was  complete  in  one 
month,  and  the  animal  could  take  it.s  ortlinary  food,  though  there 
was  a  slight  tleformity  from  callus  formation. 

(3.)  DISLOCATION  (LUXATION)  OF  THK  LOWKR  JAW. 

This  occurs  in  carnivora  :  the  long  coronoid  process  and  limited 
mobility  of  the  joint  render  it  impossible  in  herbivora  unless  after 
fracture.     Di overs"  dogs,  staghounds,   and  sporting   dogs   must   fa- 
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qm-nfly  Hiiffer  ;    (h«'  firMt  <>ft«ii,  frmn  I 


of   the   animal   thi-y   arc   puiHiiiiijf.     DiMkn-at 
plicated  with  fracture.     Sonu-t 


K'iiif;  Mtruck  l»v  the  hind  f(Mit 


III!    iH   fre<|uently   c 


oni- 


inies   it    is  contined   to  one  wide,   hut 
aiNo    occur,    thuH    resenihlinj?    the   condition 


douhle-Nided    iuxationw 
UNual  in  man. 

Symptoms   and   course.    The   mouth  han>iM  open,  and  can  neither 
h'    cloHcd  voluntarily  nor    hy  «-xternal    asHistance.     .Salivation,    pro- 
truHiim  of  the  tongue,  ami  iiud.ility  to  cat  are  also  present.     Some- 
times  tlie    hall    of   the   eye    is   pushed   forward   hy  pressure   of    the 
dishnated  eoronoid  prcM-ess  (exophthalmus).     In  one-sided  dislocation 
the  jaw  liangs  towards  the  sound  side.     The  condition  may  In-  mis- 
taken for  paralysis  of  the  lower  jaw.  and  for  tlie  presence  of  foreign 
hcKlies  in  the   mouth  or   hetween  the  te»'th.     But   in  paralysis,  the 
lower  jaw  is  passively  movahle.    and    the  mouth  can  he  closed  hy 
pressure,  whilst  the  presence  of  foreign  hodies  is  determined  hy  local 
examination.     As  in  rabies  the  mouth  often  hangs  open  very  much 
as  in  luxation  of  the  jaw,  care  should  he  observed  in  making  the 
l(H'ai   examination.     A   favourable   course   is    insured    if   professional 
assistance   is  sought   early  and   no  complications  exist  ;    hut   recur- 
rences nevertheless  occur,  and  animals  should  therefore  not  lie  used 
for  some  time  after  apparent   recovery.     Where  much  bleeding  has 
taken  place  into  the  orbit,  replacement  of  tlie  prolapsed  eye  some- 
times proves  difficult. 

Reduction  is  most  easily  effected  by  inserting  a  stick  about  J  of 
an  inch  in  thickness  transversely  into  tlie  moutli  and  pushing  it  well 
back.  The  operator  then  seizes  the  front  of  both  jaws  ami  presses 
them  together,  the  stick  acting  as  a  fulcrum  to  the  two-armed  lever. 
The  eoronoid  process  is  thus  drawn  downwards,  and  can  be  brought 
into  normal  position  by  pushing  the  dislocated  jaw  sideways  towards 
the  middle  line.  In  small  animals  both  jaws  are  seized,  and  the 
dislocated  eoronoid  process  moved  first  downward  and  then  back- 
ward :  hut  care  is  required  t(.  avoid  being  bitten,  and  for  this  reason 
the  first  method  deserves  preference.  Recurrence  is  prevented  by 
giving  soft  fiMMJ,  prohibiting  bones,  and  applying  a  muzzle. 

(4.)  INFLAMMATION  OF  THF  AHTKTLATION  OF  THK  JAW. 

This  articulation,  on  account  of  its  exposed  })tKsition.  is  often 
woui.  '  ■  or  injured  by  blows  or  "  kicks,"  and  purulent  intiammation 
so  caused.  Cellulitis  atTc(fing  neighbouring  structures  may  extend 
t(t  the  joint,  or  it  may  become  intlanu'd  in  horses  which,  in  consecjuence 
of  painful  affections,   lie  continuously   (decubitus),     (iurlt  found  the 
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jiiiiit  iiiiti)iil)il('  in  a  f((>nt.  on  account  of  the  fommtion  of  cxtcnHivc 
cxoHtoHCM.  'I'lic  coiulitiiin  hiul  rcMultcd  from  Ht-vcrc  liniiHin^.  Dry 
chronic  nrtliritiM  (urthritiH  chronica  nicctt)  of  thin  joint  in  iiImi  wH'n 
in  horwH. 

Symptonu  and  coune.  Inipiiircd  must ictit ion  \h  the  nuwt  frc<|uent 
accompHnimcnt.  The  mouth  ciuwiol  Ix'  properly  opt'ncd,  whence  the 
coiulition  iH  sometimes  mistaken  for  trismus,  from  which  it  nuiy  he 
(hstinjjuishcti  l>y  ii  swcMiiifj  affecting  one  or  other,  hut  seldom  hoth 
art i<-ulat ions.  'I'he  lower  jaw  is  generally  displaced  sideways,  so 
that  tiu«  grinding  surface's  of  the  teeth  do  not  exactly  corresponti, 
and  patients,  in  eonse<|nence.  i|uickly  fall  otT  in  condition,  and  sonuv 
tinu's  caimot  take  any  fcxnl  at  all.  They  often  develop  the  shear- 
like moutli.  Sometimes  the  disease  ends  in  anchylosis  of  the  joint. 
K(')senroth  saw  a  case  of  this  kind  in  a  horse,  and  has  tU'scrihed 
the  post-mortem  appearance.  Several  similar  cases  occurretl  in 
Miiller's  practice.  In  a  dog,  which  suffered  from  inability  to  open 
the  mouth,  and  showeil  extensive  atrophy  of  the  muscles  of 
mastication,  Midler  found  formation  of  new  h(my  material  in  hoth 
articulations.  This  had  la'en  pnwlucetl  hy  an  arthritis  clironica. 
Siedamgrotzky  has  desorihed  a  similar  case. 

The  disease  is  of  a  verj'  grave  character,  especially  in  animals 
which  have  to  consume  much  food,  such  as  working-horses  and 
milch-cows.  Cases  like  that  descrihed  hy  Weiss,  where  a  horse  was 
able  to  masticate  regularly  after  displacement  of  the  inter-articular 
cartilage,  are  exceetlingly  rare.  An  error  in  diagnosis  may  possibly 
have  occurretl  in  the  case  descrihed. 

Treatment.  The  patient's  strength  must  be  conserved,  suitabU- 
diet  provided,  wounds  and  inflammatory  processes  properly  treated, 
and  the  ill  eflfects  of  decubitus  guarded  against.  So  long  as  purulent 
arthritis  does  not  exist,  recovery,  as  in  Siedamgrotzky's  case,  may 
l)e  expected.  When  suppuration  has  occurred,  the  parts  must  be 
washed  out  with  sublimate  solution,  iodine  in  solution  of  iodide  of 
jjotash,  or  with  iodoform  iether.  Any  fragments  of  hone  nmst  be 
removed.  Re-section  of  the  joint  was  successfully  performed  by 
Frohtier,  but  '~  only  commendable  as  a  last  resort.  J)elamotte 
recommends  injecting  the  cavity  with  carbolic  or  sublimate  solution, 
antl  limiting  the  movement  of  the  lower  jaw  as  far  as  possible  by 
means  of  a  tightly  a]>plie(l  nose  strap.  Fluiil  nourishment  alone  is 
indicated. 
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(5.)  I'ARALVSIS  OF  THK  Ml'SCLKS  OF  .MASTICATION'. 

PARALYSIS  OK  THK   LOVVKK  .lAW  (SO-CALLKD). 

A  londition  in  atiiiimJH  haH  Ikh-ii  (U-McrilH-.!  whero,  in  coiwequenoe 
of  <li,,legia  of  the  nuiHticatorj-  niUMcleH.  the  mouth  lannot  In-  vUm-d 
it  may  mc.re  ....rmtly  »«•  ternie<l  paraiynin  of  the  niuHcle«  of  niaHti- 
.wition,  or  maHtioatory  facial  paraly«i«.  «>,  it  !«  Htyied  in  man. 
Aceonlmg  to  prewnt  information,  it  seems  almoHt  entirely  conHned 
to  <loKs  and  eats,  but  Ri.li.  Walthrup.  and  Lydtin  have  also  mn-n  it 
in  the  horw>. 

Both  the  maHHcter  and  the  temporal  muscles  are  supplied  with 
motor  nerves  from  the  inferior  ma.:illary'  division  of  the  fifth  cranial 
nerve.  One-sided  paralysis  of  this  nerve  is  much  less  frequent  in 
animals  than  double-sided  paralysis,  but  double-sided  paralysis  in 
cats  and  dogs  has  Im-n  repeatwiiy  .lescrilml.  The  <ondition  occurs 
almost  invariably  during  the  progress  of  ralues,  in  fact  is  seldom 
seen  unassmiated  with  it,  and  therefore  its  presence  always  awakens 
suspicion.  Although  (ierlach  insisted  on  its  acceptance  as  a  sure 
Hign  of  madness,  .logs  and  cats  thus  affected  often  recover  completely 
the  surest  proof  that  (ierlach's  statement  is  incorrect.  Korber  and 
Frohncr  have  noticed  the  same  thing  in  dogs. 

The  anatomical  changes  causing  the  disease  are  at  present 
unknown ;  they  are  probably  due  to  some  diseased  condition  in  the 
pons  varolii.  As  a  great  number  of  nerve  centres  exist  in  this  portion 
of  the  brain,  it  is  not  remarkable  that  this  disease  is  frequently 
accompanied  by  other  nervous  disorders.  In  the  case  described  by 
Korber,  i)araly8i8  of  the  pharynx  and  muscles  of  the  throat  and 
breast  supervened.  Tenij)el  records  a  case  where  a  fibro-sarcoma 
extending  from  the  guttural  pouch  had  pressed  on  the  facial  and 
trigeminal  nerves,  paralysing  them  and  producing  the  above  symptoms 
But  that  isolated  ca.ses  of  paralysis  of  these  motor  nerves  occur, 
and  may  recover,  is  shown  by  the  following  illustrations  :   ^ 

A  grey  pointer  wiw  sent  to  hospital,  with  the  report  that  it  had  received 
an  ,.xces.s.ve  quantity  of  In-vr  some  .lays  previously,  and  had  afterwards 
sept  for  a  long  time.  VVIu-n  it  awoke  next  day. "its  mistress  reniark.-d 
that  Its  tongue  was  hanging  out,  an.l  that  it  was  unable  to  close  its  mouth 
lie  animal  appear.<d  low-spirited;  the  under  jaw  hung  Hatcid  ;  and 
when  pressed  into  position  again  fell.  The  tongue  was  dry  and  protruding  ; 
f.HK^  could  not  U'  taken,  though  pieces  of  meat  plac.-.l  in  the  mouth  were 
swalOwed  with  great  relish.  During  the  next  few  .lavs  the  d.)g  appeared 
quiet,  sonu-what  apathetic,  and  lay  continuously  in  a  corner  ..f  his  kcimei 
hive  .lays  later,  the  diseas,.  had  already  =u  fat  yielded  to  cspc.tant  tiv,.l- 
iiieiit  that  the  animal  could  again  tak.-  nourishnicnt  ivjrularlv. 
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A  niinil»r  cnm\  wliuli.  Iicwovi-r,  i»piK'iir«-<l  iiirurnldr,  (M<iirrf<l  in  MoIUm's 
jiraftiw.  A  nim-  MHiiitlm  old  dog,  iimnl  (or  «lriiwin»(  h  linrrow,  hIiowmI 
coinplctf  pHriiUmK  of  tlit-  iutvi-,  tuiiUI  not  witlidruw  the  toiimir,  llii-  moulli 
reiiiniiUKl  continuully  o|icn,  iind  in  tiikinjt  Hiiid  nourinliini-ht  or  witter, 
till'  hoiid  wiu«  IhruHt  into  tlic  Miiid  its  liigli  i»h  tin-  i-^t*.     Tin-  inuwU-H  of 


I'VfM.         I  IK 
I'M'H,      hIiOV 


inaHticHtion,  and  jmrtiiMilHrly  thf  IrniiK.rrtl  iuiiwU-h,  hIiowwI  niHrki-d 
atrophv.  Tin-  tonmif  and  bu<<al  nu'inhranc  wt-rc  inmniHitivi-  to  injuri«*fi ; 
twitchin«it  (K'lurri-*!  in  the  niiMih-n  of  tin-  rump,  like  tliom-  oft<'n  iw«'ii 
following  di»tt>ini>"r  ;  no  iniproveincnt  appt  Mit-d  after  lengthenwl  obm-r- 
vation  and  faradiHation.  \*  tin-  owner  ohjectetl  to  have  the  animal  kille<l, 
a  poHt-mortem  unfortunately  eould  not  Ih»  made. 

Koll  and  Lydlin  naw  enwH  of  one-f4iile<i  trijjeminal  paralyHW  in  the 
horw.  Roll  NtateH  having  found  all  three  liranehen  paralyH<<«l  ;  the  nkiii 
and  nuieouM  memhrane  of  the  rt»feet«><l  half  of  the  head  and  the  eoinea 
Ih-inu  inwn*<itive.  Salivation,  dirtieiilty  in  ihewiiiK,  and  aeeumulation  of 
f.MMl  U'twet-n  the  <heeks  and  teeth  e.\ixte<l.  The  iuihoum  memhrane  of 
the  now.  mouth,  and  .onjunrtiva  wax  hyiH-ra-mie.  Owinn  «"  inability  to 
eloHO  the  litln  and  i>roteet  the  eye.  corneal  uleerw  foriiu-*!.  Post -mortem 
diHcovereii  fatty  degeneration  of  the  hmiIh  of  the  nerve  and  metiiimitiK  at 
(he  Imne  of  the  hrain.  I-yiltiii  olwiveil  the  jliKeaw  in  an  old  horH.-. 
Marke<l  atrophv  of  the  masm-ter  an<l  tem|>oraliN  mui«le«  of  the  right  Hide 
had  iMtn  di'veloi)ing  for  ten  yearH,  swallowing  waN  diflieull,  Halivation 
exintwl.  the  ii  olars  nhoweil  i)art"ial  Hhear-moiith.  The  animal  wum  reganie<l 
an  incurable,  and  kille«l.  roHt-mortem  .diow)^!  the  masxeter.  temixiraliM. 
and  pterygoitl  mu«cle»»  completely  atrophiiKl  :  their  weight  In-ing  only 
one-eight ii  of  those  of  the  healthy  side.  At  the  base  of  the  jM'trous  temporal 
lM)ne,  and  just  over  (Jassi-r's  ganglion,  lay  a  Hbro-sartoma  aH  large  as  the 
eerelH>lluin.  which  must  b«'  regardful  as  jiaving  caused  the  paralysis. 

Cadeac  saw  trigeminal  paralysis  in  a  dog.  Hecoverj-  «R-eurred 
in  a  week.  Schniidf  recorded  a  case  where  a  sporting  <log  showed 
sudden  paralysis  of  the  lower  jaw  and  nmrked  convergence  of  the 
optical  axes.     The  animal  recovered  in  one  week. 

The  symptoms  consist  of  salivation,  protrusion  of  the  tongue 
(which  is  often  -iry  on  the  surface),  and  inability  to  take  nourishment, 
to  masticate,  or  to  close  the  mouth  completely.  These  symptoms, 
and  the  fact  that  the  mouth  can  easily  be  closed  by  pressing  on  the 
lower  jaw.  di.sviiiguish  this  condition  froit<  <lisloeation  of  the  lower 
jaw.  or  from  foi  'ign  bodies  hxlged  between  the  molars.  Masticatory 
paralysis,  as  sta  ed.  is  a  c<mstant  symptom  of  rabies  in  the  dog. 

Prognosis  must  be  ba.sed  on  general  principles.  Where  the 
paralysis  hiu*  only  existed  a  short  time,  and  is  i'liomplete.  some  hope 
may  Im-  given.  I'nder  other  circumstances,  and  especially  where 
extensive  atrophy  and  degcncnit ion  have  set  in.  treatment  is  of  no 
value,  in  Walthrups  ca.He  in  the  horse,  and  Fnihner's  in  the  dog, 
improvement  occnrred  gnulually.  Frick  reconls  three  ca.ses  in  the 
(log;  all  ;ippc:tiv<!  r-udfU-ilK  with-ut  visil.h-  <;iii^«-  ami  all  reeovercl 
completely. 


TrMniTRs  OS  TICK  \jnwr.H  J\w.  ..|/j| 

TrMlmtnt  .allH  for  appropriat,-  n.mrixhm.'iU,  f.MMl  miint  1m>  pI„,.,hI 
M.  th..  inouth,  aiMl  Ih..  st.H..a.l,  ful...  !«  HonulinMH  K,.rvi...al.l..  Tl... 
in.lu,..Ml  ,.r  ,.o„H,ai,»  ..I.Ttru-  ...rr.-.i.  hI.ouI.I  h.-  ,r«Ml,  f|„.  ,„,|,.h  («.)„« 
applM-.l  to  th,.  M.aMHH.T  .....1  t..n.poraliH  n.us.l.-H  ;  Krohn.-r  Ktat.-H 
•  hat  hy  itH  .la.ly  „K,.  r.-.ov.T.v  .Knir«  in  on.-  to  two  ,„o„thH 


(».)  I'KKIOSTITIS  AM)  KXOSTOSIS  (.\  TMK  I'OSTKKIOM 

HOKDKK    OK   THK    U)\\KH    .lAW 

('m»,nK,.riUMl   p.-rumfitin  Homrtinu..  ocurn  i„   th.-  horn,-  on  th- 

p.-.l..r,or  hor.!..r  of  the  lower  jaw  at   the  height  of  the  tirnt   n.olar 

an.l  nulueen  ex.,Mt.mi..     The  ,n.«,t  fre.,,.ent  ,«uk,.  is  external  violen.-e, 

espeeiully    ntriking    againMt     narn.w    nmngerM    whil,-    f,.,.,|i„K      The 

periostitis  K«.|,h,„,  pr.Kh.ees  <list„r»,a«.e  ;    p,.in  is  sonietimeK  in.li<at«Ml 

l.y  -areful   n.astieatio,,,   hut   the   presen.e  of  exostosis   i.suullv   Hrst 

a  traefK  notue.     On  the  posterior  hor.ler  of  the  lower  jaw  a'  hani 

Hhar,  ly  .  eHne,l    roi.n.l,  son.etin.es  knol.hy.  painless  swelling  ap, -Hrs," 

hrn.lv  attache,!  to  the  hone.     So„„.ti„.,.s  the  sw,.||inK  in  Hatt,',.  „,.,! 

may  th..n  U-  mistaken  for  that   pr.Kluee,!  hy  alveolar  p.-riostitis.  in 

whuh    howevT.  the  rarefaction  of  hone  an.l  the  swelling  are  on  the 

atera    surface   ..f   the   lower   jaw.    an.l    mount  upwanls.     I'.-riostitis 

cause,!  hy    o,.al  injury,  on  the  oth.-r  han,!.  remains  .■onfin,.!  to  the 

posterior  e,ige. 

Pronoili  is  favourable,  the  mature  ex.«.t.mis  onlv  pr.Mlu.in.'  an 
umniportaiit   lilemish.  " 

Treatment  must  ,„nform  to  general  ,.ri,uipl,.K,  I'rominent 
ex..stos,.s  may  \n-  remove,!  :  a  .-ireular  ,ut  is  first  n.a.l,-  through  the 
skin  ai.,1  p,.ri.«.feum.  an,!  the  chisel  or  saw  then  appli,-,!  Flat 
swellings  are  h,-tter  left  alone. 


(7.)  Tl.MorKS  ON  THK  I.OWK!^  .(AW. 
True  tumours  of  the  lower  jaw  are  n.uch  1,-ss  .ummon  i„  animals 
han  in  ,nen.  Only  enchondromata.  .arcinomata.  a„,|  epitheliomata 
have  hitherto  h.-en  ,iescril.,.(l.  a-.l  these  sparingly.  Cadiot  an.l  i)ollar 
<l,'scrihe  a  ,a.se  of  lohulat.-,!  pavement  epithelioma  of  the  low.-r  jaw 
in  a  hors,.,  of  which  an  illustration  is  given  ov.-rleaf.  " T},e  |,.ft  J.ramh 
"f  the  lower  maxilla  opposite  the  first  molars  appean^l  ,i.-strove,i 
throughout  Its  entire  .lepth.  In  two  months  the  tun.our  .lestroytn! 
•he  .-.-ntra!  p„rli„„  „f  th<  rigin  i,rcii„li  of  ii„.  iow.-r  maxiiia.  pr.Klu',.e.l 
!-'r,.al    .listurhanc,..    g,.n,-ral    .h.line.    an,|    .l.-ath."     Almost    all    the 
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TUMoma   ON    THE    I-OWER   .lAW. 
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tumourw  in  cattle  deHcril)e<l  as  Hareomata  are  in  reality  caused  by 
aetinomyees.  As  regards  true  tumours  tiu>  prognosis  is  usually 
unfavourable,  re-seotion  of  the  jaw  being  the  only  reliable  treatment. 
It  is  therefore  almost  always  lH>st  to  slaughter  the  animal.  Keiper 
observed  an  osteo-sareoma  (?)  in  the  horse,  springing  from  the  point 


Km.  :t'JH.    Ciinccr  nl  tlic  infriinr  tiiaxilla. 

of  fractture  of  the  lower  jaw.  between  the  incisors  and  pre-niolars. 
This  lapidly  recurred  after  extirjjation.  and  in  twenty-two  days 
attained  a  height  of  six  aiul  a  breadth  of  four  inches.  Mill ler  has 
several  times  removed  similar  growths,  which  have  proved  to  be 
inyc!otibromata  (botrvomycomata).  Tlu-y  usually  appear  on  the 
lnK'cal  nK'iitbvniic,  and  possessiuir  a  umitow  base  are  easily  extirpated. 
'I'liev  must  not  be  mistaken  for  those  new  growths  which  arise  from 
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the  alveoluH  .,f  the  tooth  (epulis),  and  are  much  lens  easy  to  deal  with. 
It  iH  important  t(j  note  from  what  point  the  tumour  arises  and  whether 
swelling    of    the    submaxillary   glands    already    exists.     Tumours    of 


Fio.  32il.— Botrvoniycosis  of  the  lower  jaw. 

the  jaw  of  epithelial  type  are  probably  due  in  most  instances  to 
paradental  epithelial  ^lebrin,  thus  resembling  the  dentigerous  an<l 
dermoid  evsts. 


(8.)  A(!TINOMYCOSIS   OF   THE    MAXILL.E. 

Actinomycosis  of  the  maxilla;  occurs  in  all  domesticated  animals, 
and  has  even  been  seen  in  elephants,  though  the  ox  is  by  far  the 
most  freciuent  sutferer.  Imminger  found  the  disease  localised  in  the 
jaw  in  14  out  of  1.')  ca.ses  of  actinomycosis.  .Marey  records  541  eases  • 
117  of  these  affe(rted  the  bones  ..f  the  skull.  The  changes  produced 
by  the  actinomyces  resemble  those  duo  to  tumour  growth,  and  have 
frequently  lR>en  mistaken  for  the  latter.  Vachetta  describes  the 
growths  as  osteosarcomata.  All  the  older  reported  ca.ses  of  "sar- 
<'oma"  of  the  niaxilla  are  probably  attributable  to  actinomycosis. 

Infection  with  actinomyces  following  injuries  to  the  gums  often 
causes  osteomyelitis  and  rarefying  ostitis  of  the  jaw.  This  generally 
attacks  the  lower  jaw.  but  sometimes  the  upper  in  addition,  and  is 
frequently  seen  in  ruminants,  particularly  in  cattle,  but  also  in  goats. 
The  (li.sea.se  usually  arises  from  one  or  other  pre-molar.  l»ilz  saw  a 
tumour  of  this  kind  in  a  horse  :  it  had  develope<l  in  the  neighbour- 
hood of  the  Hrst  nnd  second  lower  molars,  and  had  toui  llstulous 
openings,  from  which  a  yellowish  pus  was  discharged. 
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Symptonu.  A  hard,  firm  swelling  develops  on  the  lower  jaw, 
which  careful  examination  shows  to  be  caused  by  an  increase  in  the 
volume  of  the  bone.  The  swelling  spreads  and  increases  in  size ; 
and  although  it  is  at  first  only  slightly  painful,  the  animal  soon  shows 
difficulty  in  chewing,  masticating  slowly,  holding  the  head  obliquely 
on  one  side,  and  even  allowing  food  to  fall  from  the  mouth.  Closer 
examination  discloses  the  presence  of  purulent  alveolar  periostitis 
of  one  or  several  molars,  those,  namely,  at  the  point  where  the 
swelling  appears  externally.  The  diseased  teeth  lie  deeper  in  the 
jaw  than  usual,  t)r  ire  pressed  out  of  line.  The  masticat«d  food 
collected  around  them  possesses  a  peculiarly  penetrating  and  un- 
pleasant smell,  always  noticed  in  alveolar  periostitis  of  herbivora. 
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Fio.  330  —Osteoporosis  of  t'le  upper  jaw   Esser), 

The  external  skin  increases  in  thickness,  and  gradually  becomes 
adherent  to  the  swelling.  Later,  perforation  takes  place,  and  a 
thick  fluid  yellow  pus  is  discharged,  in  which  actinomyces  may  be 
found.  A  prolje  penetrates  deeply  into  the  bone  and  easily  breaks 
down  its  thin  trabecute.  (JranulatioaH  form  around  the  wounds, 
and  bleed  readily  when  tou(^hed.  As  a  rule,  feeding  is  disturbed 
and  loss  of  condition  sets  in. 

Prognosis  and  course.  The  nature  ami  position  of  the  disease 
make  it  evident  that  little  can  l)e  done  therapeutically.  The  ray 
fungus  possesses  considerable  powers  of  resistance,  and  when  within 
the  bone,  is  exceedingly  difficult  to  reach.  The  disease  must  almost 
always  l>e  incurable,  though  Pilz  and  others  claim  to  have  had 
recoveries  after  giving  iodide  of  potassium  internally,  and  applying 
tiuiture  of  iiKline  locally.  Neveriheletw  many  unsuccessful  cases  havi 
Ijeen  recorded.     Moussu  unhesitatingly  states  that  potassium  iixhdc 
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alone  is  inHuificient  in  actinoniycoHiN  of  the  jaw.  Frick  confirmn  this. 
The  prognosis  depends  on  the  extent  to  which  mastication  is  inter- 
fered with,  and  on  whether  the  animal  can  still  be  used  for  any 
purpose.  It  is  lietter  to  slaughter  immediately  the  general  condition 
liegins  to  suffer.  Post-mortem  shows  the  bones  to  be  perforated 
with  granulation  masses  and  pus  cavities.  The  existing  osteoporosis 
is  most  clearly  seen  after  macerating  the  bone  (Fig.  330). 

Treatment,  even  when  early  adopted,  offers  little  hope.  Loose 
teeth  must  Ite  removed,  the  alveoli  afterwards  washed  out  with 
a  disinfectant  fluid,  and  plugged  with  tow  saturated  with  tincture 
of  iodine.  Where  abscesses  have  already  perforated,  antiseptic 
injections  may  be  tried.  Tincture  of  iodine  seems  to  deserve 
preference.  The  internal  administration  of  iodide  of  potassium  has 
been  extensively  tried  in  this  disease,  but  with  very  varied  and 
oft«n  negative  results.  Moussu's  experience  leads  him  to  prefer 
energetic  curettage  of  the  parts  and  subsequent  internal  use  of 
potassium  iodide.  But  more  important  than  these  therapeutic 
measures  is  the  admiiJstration  of  such  food  as  makes  little  call  on 
mastication,  as  brewers'  or  distillers'  grains. 

I'ilz  gave  au  eighteer  months  old  foal  4  to  5  drams  of  iodide  of  potassium, 
and  mjected  the  swelling  with  tincture  of  iodine  daily.  In  five  weeks 
symptoms  of  poisoning  occurred,  appetite  and  condition  were  lost,  the 
coat  was  dry  and  staring,  the  limbs  swollen,  and  pulse  accelerated,  but 
these  symptoms  disappeared  after  the  mediciuj  had  been  discontinued 
for  a  fortnight.  Iodide  of  pocassium  was  afterwards  given  for  periods 
of  fourteen  days  at  a  time,  until  two  pounds  of  iodide  of  potassium  and 
one  pound  of  tincture  of  iodine  had  been  used.  At  the  same  time  the 
parts  were  regularly  washed  out  with  different  agents.  Great  improvement 
was  noted  ;  but  as  the  foal  was  soon  afterwards  sold,  the  final  result  of 
the  treatment  could  not  be  determined. 


(».)  INFLAMMATION  AND  NEW  (JROWTHS  IN  THK 
SUBMAXILLAKY    LYMPH    (iLANI)«. 

Infectious  i)rocesses  in  the  lip.x,  nose,  cheeks,  or  nostrils  usually 
cause  swelling  of  the  submaxillarj-  lymph  glands.  This  is  especially 
noted  in  glanders,  strangles,  certain  forms  of  cellulitis,  and  also  in 
-ome  malignant  new  growths,  such  as  carcinoma,  mycofibioma,  and 
actuiomycosis.  In  the  last-named  disease  chronic  lymphadenitis, 
accompanied  by  marked  swelling,  pus  formation,  and  ulceration,  may 
also  occur. 

Symptoms.     The  acute  inflammatory  diseases  of  the  submaxillarj- 

.binds    are    described    in    works    on    pathology.     The    chionic    aie 

liaructerised  by  swelling,  which  is  slightly  painful  and  nuKJerately 
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DISEASES   OF  THE   SUBMAXILLARY    LYMPH   GLANDS. 


firm,  sometimeB  appears  aH  a  circuiiweribed  new  growth,  soiuetinieH 
aH  a  diffu8e  enlargement  of  the  whole  gland,  or  of  ningle  sections 
of  it.  It  develops  slowly,  finally  breaking  in  several  places.  The 
nature  of  the  disease  may  be  recognisetl  by  microscopical  examination 
of  the  discharge  which  fretpiently  contains  either  the  ray  fungi  of 
actinomycosis  or  colonies  of  botryomyces.  In  the  hors»,  however. 
Miilier  repeatedly  found  chronic  disca-se  of  these  lymjih  ,  >..  U.  with 
ulceration  of  the  skin  and  multiple  abscess  fonnation  in  the  glands, 
without  tlie  presence  of  the  above-named  parasites  ;  but  in  such 
cases  pyogenic  cocci  were  present. 

Treatment   requires  extirpation  of  tlie  gland,  or  of  those  portions 
affected  by  the  new  growtli.     Resorbent  or  disinfecting  materials  are 
never   satisfactory.     In   the    horse   MoUer   frequently   removed   tlie 
collective  submaxillary  lymph  glands  (see  Fig.  319),  and  he  recom- 
mends proceeding  as  follows  : — The  horse  should  be  cast,  chloroformed, 
and  laid  on  its  back.     The  skin  is  now  cut  through  at  the  point  where 
it  has  become  adherent  to  tlie  underlying  struct'tres.    The  connective 
tissue  which  surrounds  the  gland  is  thus  exposed,  and  the  tumour 
divided  from  the  sound  structures  by  the  fingers,  aided  by  scissors 
and  knife.     Great  care  must  be  taken  not  to  injure  the  glosso-facial 
artery    and    vein,    or    Stenson's    duct.     Wherever    practicable,    the 
(    eration  should  commence  at  the  posterior  part,    in   order   that 
'  ..e    bl(KKl-ves8els    Ihj    more    conveniently    ligatured.     If    the    sub- 
lingual gland    is    diseased,    it    must    also  be  removed.     The  seat  of 
operation  is  then  washed  out,  its  surface  sprinkled  with  iodoform 
and  tannin,  and,  in  order  to  clieck  bleeding,  a  mass  of  tow  or  cotton 
W(M)1  firmly  iaserted  before  sewing  up  the  wound.     The  tampon  is 
removed  after  twenty-four  hours,  and  the  wound  treated  a-i  an  open 
(me,  when  regular  healmg  usually  follows.     The  appearance  of  normal 
or  blood-stained  saliva  is  unimportant.     The  discharge  ceases  with 
the  appearance  of  granulation. 

Cysts  and  fistulai  of  the  laryngeal  region  are  sometimes  seen  in 
the  horse  and  dog.  '"'.us  Vachetta  has  seen  listula;  due  to  the  non- 
closure of  the  bi  '■  arches  in  the  horse  and  dermoid  cysts  in 
horses  and  dogs.  In  the  latter  mucoid  cyst,>*,  varying  in  size  between 
a  pigeons  egg  and  a  man's  fist,  are  seen  in  or  near  the  submaxillary 
region  ;  they  usually  extend  downwards,  sometimes  behind  tlie  larynx 
and  ussopliagus.  The  cause  of  their  formation  is  unknown  ;  Frohnci 
regards  them  as  retention  cysts  due  to  the  persistence  of  isolated 
fragments  of  the  embryonic  prototype  of  the  sublingual  gland.  Thc\ 
appear  as  fluctuating  swellings  of  slow  growth,  uuaccoiupuaied  i>s 
inflammation.     Surgical  treatment  is  difficult,  inasmuch  as  the  entire 
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growth  can  «ol(lom  bt'  removed,  and  a  fragment  is  u.sually  left  which 
leads  to  a  return  of  the  comlition  or  to  Kwtula  formation. 

The  treatment  of  these  cysts  is  purely  surgical.  Rem.)vai  of  the 
cyst  iH  followefl  hy  re(H)very,  hut  the  operation  is  very  trouhlesome 
on  account  of  the  richness  of  the  surrounding  tissues  in  vessels  and 
nerves.  Moller  claims  to  have  hafl  many  successes  after  operation. 
In  one  case.  howev.T,  in  a  dog.  the  animal  gradually  wasted.  I)ecame 
dull,  and  died  without  at  any  time  showing  fever. 

On  accoufit  of  the  difhculty  of  total  extirpation  Frohner  recom- 
mends injecting  2  to  5  per  cent.  i,Kline  solution,  which  produces 
suppuration  in  the  cyst.  The  contents  are  first  withdrawn  with  a 
small  syringe  and  the  iodine  solution  injected,  no  anti.septic  pre- 
cautions l)eing  ol).served.  Should  suppuration  not  occur  within 
three  or  four  days,  a,«.  can  he  ascertained  by  puncture,  the  io<line 
injection  is  repeated.  As  soon  as  pus  is  freely  formed  the  cyst  can 
1m'  laid  open  and  treated  as  a  coniuKm  abscess  cavity. 

Owing  to  failures  with  this  method  Frick  now  prefers  to  lay  open 
the  cyst  fully  and  suture  the  flaps  to  the  neighbouring  skin.  He 
then  .-arefully  mops  out  the  cavity  and  thoroughly  cauterises  the 
interior  with  the  Paccpielin  cautery.  The  necrotic  portions  are  shed 
and  the  cavity  fills  up  with  granulaticms. 


VI.     DISEASES    OF    THE    EAR    AND    GUTTURAL    POUCHES. 

(I.)  WOIXDS    OF   THK    KXTKRXAL    KAK. 

In.mtries  of  the  external  ear  are  connnonest  in  dogs,  though  seen 
m  other  animals.  They  are  produced  in  cropping  the  ears  and  from 
bites,  hi  long-eared  varieties,  shaking  the  head  persistently  may 
lead  to  injuries.  Laiger  animals  meet  with  wounds  of  the  ears  b_\ 
bringing  the  head  forcibly  against  nails  or  hooks,  and  occM«ionall"v 
by  being  bitten  by  their  companions.  The  practice  of  a|)plying  a 
iwitch  to  the  ear,  more  conunon  formerly  tliiin  now.  was  also  a 
lri'()uent  cause. 

(Vllulitis  of  the  cvternal  ear  is  seldom  seen  in  domestic  animals 
other  than  the  dog  and  pig.  Pofeld  saw  a  cow  v^hich  lost  a  large 
portion  of  both  ears  from  septic  cellulitis.  In  dogs  the  condition 
usually  results  from  excoriati(ms  of  the  external  ear.  due  very 
tic(|uently  to  otitis  externa.  Hites  are  a  rare  cause.  On  the  other 
tiand.  cellulitis  of  the  external  ear  is  a  common  disea.se  in  herds  of 
swine.     Young  pigs  often  bite  each  other's  ears,  proihicing  a  disease 
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which  ha«  lieen  dwcribed  as  eryHJpelas,  but  m  in  reaHty  an  inflam- 
mation of  the  loose  connective  tifwue  of  the  outer  ear  and  of  its  baHe. 
The  animals  usually  hold  the  head  inclined  towards  the  affected 
side.  Dogs  often  begin  to  shake  the  head,  but  are  soon  deterred  by 
pain  and  give  up  the  attempt.  The  external  ear  is  greatly  swollen, 
in  pigs  of  a  fiery  red,  and  shows  numerous  scratches  and  tears,  from 
which  serous  fluid  exudes.  Handling  is  very  painful,  and  the  parts 
feel  intensely  inflamed,  la  pigs  the  inflammation  s(M»n  extends  to 
the  inner  ear  and  brain,  as  shown  by  somnolence,  loss  of  appetite, 
and  bu: rowing  in  the  straw,  where  the  animal  seeks  to  hide  itself. 
Pigs  not  infrequently  die  of  this  disease,  an  event  of  very  rare 
occurrence  in  dogs. 

Prognosit.  The  wound,  when  confined  to  the  skin,  is  unimportant ; 
but  the  cartilage  being  closely  attached  to  the  skin,  often  suffei-s, 
and  may  be  more  or  less  injured.  In  a  horse  Moller  saw  a  torn 
wtmnd  extending  from  the  base  of  the  ear  to  its  summit,  and  dividing 
it  into  two  exactly  equal  portions.  Transverse  wounds  occur,  or 
pieces  of  the  cartilage  (recognised  by  its  white  colour)  may  be  entirely 
lost.  In  long-eare<l  dogs,  tlie  cartilage  does  not  reach  to  the  point 
of  the  ear,  but  is  continued  by  a  fascia-like  membrane.  Healing, 
easily  effected  if  the  parts  are  undisturl)ed,  is  often  checked  by  the 
animal  continually  rubbing  or  shaking  the  ears.  Longitudinal  wounds 
heal  iHjtter  than  transverse  ones.  Injuries  to  the  point,  produce<l 
by  shaking  the  head,  are  difficult  to  heal,  l)ecause  the  animal  is  prone 
to  irritate  them  afresh.  After  a  time  thickening  results,  and  ulcera- 
tion of  the  edges  of  the  wound  occurs,  layinp  the  cartilage  bare  and 
producing  exfoliation.  The  surfaces  are  usually  invested  with  a 
brown  crust,  and  bleed  easily.  This  condition,  termed  "external 
canker,"  is  indicative  of  chronic  mischief,  and  is  usually  a  sequel  of 
otitis  externa. 

Treatment  of  injuries.  Loose  shreds,  brought  into  apposition 
with  sutures  and  .rested  antiseptically,  will  often  adhere  ;  but  where 
appearance  is  not  legarded,  they  may  be  removed  with  the  scissors. 
After  cleansing  and  freshening  the  edges  with  scissors,  the  bare  anil 
piojecting  margins  of  the  cartilage  are  pushed  back  as  far  as  possible, 
and  pin  sutures  inserted  on  both  the  external  and  internal  surfaces. 
It  is  usually  sufficient  to  pass  the  pins  through  the  skin,  but  it  may 
1)6  desirable  to  insert  a  few  through  the  cartilage.  After  anothei 
thorough  cleansing,  the  wound  should  be  covered  with  gelatine  and 
wadding,  and  in  large  animals  a  thin  bandage  passed  round  the  ear. 
In  dogs,  the  ears  may  be  bound  together  on  the  sides  of  the  head  : 
V '  ■'  t  in  horses  movement  can  be  prevented  by  placing  the  animals 
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on  the  pillar  reiiw.  If  the  dressing  remain  dry,  it  should  be  left  in 
position  for  about  a  week.  In  ulceration  of  the  cartilage,  it  is  of 
first  importance  to  prevent  the  head  being  shaken.  This  can  be 
eflfected  by  bandaging  the  ears  to  the  head,  but  preferably  by  the 
treatment  recommended  ir  inflammation  of  the  external  auditory 
meatus.  Careful  cleansing  of  the  ulcer,  followed  by  cauterization 
with  the  iron  or  strong  carb<jlic  acid,  and  dressing  the  sore  with 
iodoform-colhjdion  may  prove  successful. 

Cellulitis  in  dogs  usually  subsides  in  a  few  days  after  the  appli- 
cation of  G«julard'8  extract  or  dilute  solution  of  lead  acetate. 
St^arification  and  disinfectant  applications  are  of  assistance  in  the 
early  stages  in  pigs,  but,  if  somnolence  has  appeared  or  suppuration 
set  in,  destruction  of  the  external  or  even  of  the  middle  ear  oft«n 
follows  and  treatment  is  hopeless.  For  this  reason  fat  pigs  should 
he  slaughtered  at  an  early  stage. 

(2.)  (EDEMA  OF  THE  EXTERNAL  EAR.      OTHEMATOMA. 

Rupture  of  blood-vessels,  and  extravasation  of  blood  between 
the  cartilage  and  skin  of  the  external  ear.  is  often  brought  about  in 
long-eared  dogs  by  the  ears  being  rubbed  or  bitten,  but  more  frequently 
from  their  being  vigorously  shaken  to  allay  irritation  arising  from 
otitis  or  caused  by  a  foreign  body.  As  a  rule,  the  rupture  occurs 
under  the  perichondrium,  and  the  condition,  therefore,  in  the  dog 
consists  of  sub-perichondrial  blood  extravasation.  This  usually 
remains  fluid  for  a  time,  appears  oftenest  on  the  inner  surface,  less 
frequently  on  the  outer,  at  times  on  both.  From  the  position  of  the 
lesion,  absorption  is  slow  and  u.sually  incomplete. 

Hoffmann,  misled  by  the  above  facts,  erroneously  regarded  the 
extravasate  a^  coasisting  of  lymph. 

Symptoms.  The  dog  holds  it.s  head  on  one  .side,  and  examination 
reveals  a  slightly  painful,  fluctuating  swelling,  .sharply  defined, 
rounded  or  longish,  and  varying  in  size  from  a  bean  to  an  orange. 
An  incision  liberates  fluid  or  dotted  blood,  antl  displays  the  yellow 
white  surface  of  the  cartilage,  which  later  becomes  covered  with 
granulations,  which  appear  as  little  discrete  red  flecks,  and  gradually, 
during  jierhaps  several  weeks,  spread  over  the  expased  surface. 
Healing  is  tardy,  and  the  parts  generally  remain  thickened.  Where 
the  swelling  is  not  opened  it  may  persist  indefinitely,  and  produce 
marked  distortion. 

Treatment.  In  slight  hajmatoma,  absorption  may  be  produced 
l>y    massage,    though    operation    is    usually    preferable.     The    inner 
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Hurfftce  of  the  ear  is  inciwd  to  the  full  ext«nt  of  the  HwellinR,  the 
cont«ntH  removeil,  and  the  cavity  diHinfeoted.  Catgut  Huturew  are 
then  pa««ed  completely  through  the  external  ear  so  as  to  hind 
together  the  walls  of  the  cavity,  the  knots  l)eing  tie<l  on  the  outer 
surface  of  the  ear.  To  keep  the  eflges  of  the  wound  clean,  and  bring 
alM)ut  rapid  healing,  the  wound  may  In-  painted  with  tincture  of 
iwiine  and  dustetl  with  icnloform.  Healing  is  further  a«siste<l  by 
binding  the  ears  close  to  the  head  with  a  bromi  bandage,  or  by  using 
a  net.     This  disease  must  »»e  distinguished  from  the  next  in  series. 
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(».)  INFLAMMATION    OF   THK    KXTKRNAl.   AUDITORY 
MEATUS.     OTORRH(EA. 

This  is  termed  in  (Jermany  "  internal  canker,"  in  contradistinction 
to  the  ulcerative  and  chronic  inflammatory  processes  of  the  cartilage 
of  the  ear.  which  have  iR'en  described  as  "  external  canker."  To 
avoid  mistakes,  it  would  iw  better  to  discontinue  the  use  of  the  terms 
otitis  externa  and  interna. 

The  meatus  extending  from  the  auditory  opening  to  the  tympanic 
membrane  has  externally  a  cartilaginous  foundation,  internally  a 
bony  one.     It  is  lined  by  skin,  rich  in  wax  glands. 

In  order  to  view  the  largest  jK)«sible  portion  of  the  meatus,  the  liead 
is  placwl  downwards,  the  cartilage  graniKnt  with  both  hands,  and  held  in 
such  a  position  as  to  direct  the  jmssa^i-,  wliich  lies  sideways,  soniewhat 
towards  the  front.  The  aural  s^H'culum  is  of  no  great  value  in  dogs,  a.-i 
the  tympanum  is  not  visible.  The  resistance  «f  the  animal,  moieoyer. 
Interferes  both  with  the  insertion  of  the  instrument  and  the  examination. 

Causes.  In  dogs  with  long  ears,  ocasionally  in  other  animals, 
the  waxy  secretion  decomposes  in  cimsequence  of  exclusion  of  air, 
restricted  evaporation,  and  infection,  and  produces  irritation  of 
the  lining  of  the  meatus.  Inflammation  is  seldom  cause*!  by  the 
entrj'  of  foreign  V>odies  into  the  external  auditors-  opening,  though 
Hering  and  others  have  met  with  acari  in  the  canal.  Althtmgh 
examining  many  dogs  suffering  from  otitis  externa,  Moller  has 
never  found  acari  in  the  t-xternal  meatus,  but  has  seen  the  disease 
caused  by  dermatocoptes  cuniculi  in  rabbits,  and  Ziirn  states  that 
dermatophagus  cuniculi  produces  the  same  result.  Cadiot  ascribes 
parasitic  otitis  in  the  dog  and  cat  to  the  presence  of  Choiioptes 
auricularum  and  in  the  goat  and  rabbit  to  Psoroptes  communis. 
Ostertag  found  bird-lice  ((iamai*us  auris)  in  the  external  meatus  of 
a  cow  :  attention  was  drawn  to  the  aninial  by  its  violently  shaking 
its  head.  In  dogs  facial  eczema  somctinu's  invades  the  external  ear. 
and,  on  the  other  hand,  otorrhoea  may  produce  eczema  on  the  ear. 
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Symptoms.  Otorrh.m  may  Im-  aciif..  (.r  cliroiiic,  and  uiiilatnal 
..r  l.ilateral.  'I'h,.  ac.itc  affe<ti.,ti  (l,.v..|..pK  in  ih,.  .L.^  an  a  h«.,|U..| 
«.)  .'(•/^•nia  of  iu.ijfhlK.urinK  partH.  or  followH  infection  of  Ih.-  incatUK. 
Th«.  hniiiK  of  the  ..xt*>rnal  rar  in  hoi,  red  and  painful.  An  offennivc 
.V<.|lowiHh-hrown  wcretion,  UHunlly  mixed  with  pus,  runs  from  fh.- 
•■ar,  and  ..xroriatt-s  th.-  skin  Ik-Iow.  'I|„-  .log  frecjuontlv  shakfs  th.- 
head,  and  ruhs  or  scratches  the  ear.  Some  j.atients  vomit  :  others 
exhihit  symptoms  of  nerv<-  irritation.  Proper  treatment  often  n-sults 
in  recovery  in  eight  to  fourteen  .lays. 

In  neglected  lases  chronic  otorrluea  ilevelops,      it  may  he  dividcfl 
into  two  forms,  superficial  ami  (h^-p.     The  first  is  ••ommoiiest  in  dogs, 
ami  owes  its  origin  to  irritation  pr.Kluced  l.y  infe<tion  and  decomp.ming 
s«.cretions.     Abnormal    pruritus    is   present  ;     the    unpigmented   skin 
<>f  the  meatus  is  reddene<l,  and  <<)vered  with  a  hiackish-hrown  fatty 
material  ;    light   pressure  at   tlie  hase  of  the  cartilage  pr.Kluces  aii 
agreeal)le  sensation,   the  animal   leaning  towards   the  operator,   and 
holding  the  head  on  <.ne  side.     A  huhhiing  sound  may  perhaps  \h- 
heard,  owing  to  motion  of  the  Huid  contents  of  the  ear.     After  some 
time  the  secretions   In-come  yellowish-l.rown.   and   excoriated   spots 
appear  in  the  depths  of  the  meatus.     I,,  the  deep  form  one  met-ts 
with  a  purulent  .lischarge  :    granulations  appear  on  the  surface  of  the 
diseast-d  meatus.  an<l  necr.».Lsof  the  ,)ctrous  temporal  hone  may  ensue 
.Sometimes  pus  formation    preponderates;    sometimes   the  formation 
"f  granulations.     The   latter   may   ..hliterate   the   external    opening, 
lerforation   of   the   tyinpanum    an<l   otitis    media   are   rare.     Whilst 
irritation  disappears  early  in  the  chr.mic  superficial  form,  the  d.-«.p 
f..rm    IS    usually    accompanie.l    l,y    greater    pain.     Friihiu-r    rec.rds 
vomiting    in   dogs,    whid,    he    referred    t..    irritation    of    the    ramus 
auricularis  of  the   vagus   nerve.     Implication   of  the   middle  ear  or 
brain    may    pnxluce   epileptiform    fits   and    other    brain    svmi)toms 
but,  considering  the  fre.,ueiicy  of  such  car  diseases   in  dogs    these 
complications   are   seldom   observe.l.     Masch    describe,   .uch    a   case 
.1.  the  horse,  which  showed  a  purulent  dis.hargc  .-ontaining  fragments 
of  b.me  from  the  external  ear.     The  hor.xe  was  kille.l.  nnd  on  p..st- 
-nortcm  examination  was  found  to  be  suffering  from  necrosis  of  the 
I'clrous  temporal  bone  aiul  an  abscess  under  the  dura  mater. 

Prognosis.  Acute  otorrluea  is  leatliK  curable,  but  the  chroni,- 
t'Tin  IS  often  extremely  obstinate.  In  t'he  superficial  form  care  and 
!>crseverance  will  usually  succee«l,  but  tlu-  (h-cp  form  in  old  .logs 
'nay  Ih-  incurable:  the  more  prof„>;,.  the  disdur.-,  ..f  .,„..  th*-  It^.s 
'lie  chance  of  recover\ . 

The   treatment  of  acute  otorrhoea  consists   in   repeated   cleansing 
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of  the  mcatUH  and  the  uhc  of  mild  tt«tringent«  or  antinepticii. 
The  meatuu  Hhould  iie  wa«he«l  out  with  Hoap  ami  water,  then  care- 
fully dried  with  small  pledgets  of  alworbent  cotton,  and  douched 
with  an  evaporating  antiHeptic  lotion  (iodine,  itxloform,  or  copper 
Hulphate  in  ether  or  rectified  spirit).  Excoriations  may  be  pamt«d 
with  ft  2  per  cent,  solution  of  nitrate  of  silver.  Where  pain  is 
j'xcessivc,  a  1  per  cent,  solution  of  cwiaine  in  glycerine,  or  warm  oil 
of  henhane  drop|>ed  int()  the  car  often  gives  relief.  The  evaporating 
lotion  must  \w>  repeated  at  least  omc  a  day  until  the  discharge  has 
completely  disappeared. 

In  ehronlc   otorrhOBa  the  first  retjuisite  is  careful  cleansing  of   the 
meatus  with  warm  water  and  soap  powder,  followed  by  careful  (irying, 
and  douching  with  a  5  per  cent,  lotion  of  equal  parts  of  tannic  and 
salicylic  acids  in  spirit.     Alcohol  al<me  is  of  service,  and  3  per  cent 
solution  of  resorcin  in  spirit  can  be  strongly  recommended.     Butcl  com- 
mends a  6  per  cent,  solution  of  boric  acid  in  alcohol.     This  treatment 
must  l)e  repeated  daily,  and  when  the  disease  has  l)een  neglected,  and 
to  prevent  its  return,  must  Ik;  continued  for  some  weeks.     No  fluid 
must  l»e  left  in  the  ears.     If  great  pain  \h'  present,  solution  of  cocaine, 
or  henbane  oil  is  useful.     Bayer,  after  cleansing,  powdered  the  meatus 
with    bori(;    acid.     Resorcin,    i(Hloform,    and    other    materials    have 
l»een    recommended,     but    less    depends    on    the   agents    used    than 
on    their   careful    apjjlication.     NcK-ard    recommended    an    ointment 
coexisting  of  10  parts  of   salicylic  acid,    1(»0  parts   of   vaseline,  with 
a    little    tincture  of    l>enzoin.     A    i)iece    the  size    of    a  hazel-nut    is 
placed    in   the   ear.     Exuberant   granulations   are   removed    with   a 
eurette    ■  r  by  applying  a  drj'  astringent. 

Inflammation  of  the  middle  ear— that  is,  of  the  tympanum— is 
termed  otitis  media ;  that  of  the  labyrinth,  otitis  interna;  but 
neither  is  usually  recognisetl  during  life.  They  occur  from  the  spread 
of  intlanunation  from  the  external  meatus,  the  entrance  of  foreign 
ImkUcs,  or  infection  through  the  Eustachian  tul)e.  Attacks  of  delirium 
have  Im-cu  observed  by  Stadler  and  Schumacher  in  cattle,  pro- 
duced by  atari  in  the  middle  ear  (dermanyssus  avium).  Schiitz 
and  Siedanigrotzky  detected  tulnTuulosis  of  the  middle  ear  in  pigs. 
Ill  rabbits,  forinaticm  of  pus  in  the  middle  ear  has  produced 
epileptiform  attacks,  and  parasites  have  also  l)een  found  in  the 
meatus  and  middle  ear,  causing  cerebral  symptoms.  The  animals 
sometimes  made  rotarj-,  sonu'times  rolling  movements.  Maneyi 
movements  have  been  seen  in  tub«'rculosis  of  the  middle  ear  in  pigs. 
Tumours  are  commonest  in  dogs,  and  are  chiefly  repre«ented  b\ 
papillomata  and  fibromata  ;   the  former  not  infrequently  follow  otitis 
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extoriiH.  TlH.y  »rv  ulm.  wh-ii  in  hi.rw*.  Their  Jn^tttnwiit  in  |.iir..iy 
HurgUHl,  and  followK  Reneral  priiuiplfH.  St-vrral  »l>HerverH  have  s»h'ii 
h<)rn»t  on  the  Hkin  of  the  ear  in  eattle. 

P«r»ly«l«  of  th«  Mr  in  honwH  iH  UHually  an  acicompaniment  of 
cenlrai  facial  paraly-iH.  Frick  hax  Heen  primary  paralyniH  of  fhe 
exteiwor  luuHcleH  of  the  ear  after  the  animal  had  lK'«'n  Mfted  l.y  the 
eartt.  Rupture  of  the  muHcleH  can  alni<wt  alwayn  Ik-  dete<  ted  under 
Huch  circuiUHtanceH.     Recovery  iH  KometimcH  protractwi. 

Neur*lKU  of  the  external  ear  accompanied  l,y  epileptiforn»  attacks 
ha«  l>een  noted  in  carriage  hurnes  in  which  the  bridle  HtrapH  were 
t.K)  Hhort,  caumng  the  head  piece  to  preHH  on  the  ba«e  of  the  ear.  The 
following  case  of  Molier'n  belongs  to  the  name  categorj-. 

A  hofM  showed  powerful  craiup-like  movements  immediately  a  linucr 
wa8  mtroducwl  into  one  <.r  other  ear.  Passing  it  into  the  left  ear,  the 
horse  at  once  endeavoured  to  bring  the  left  hind-foot  as  near  the  ear  ait 
IK)^ible,  and  rapid  movements  were  made  with  the  mu.^cles  of  the  hind- 

ll'Z.^I^  ♦K  ^  "**'•';•.  P'^"«  °n  the  base  of  the  ear  immediately 
produc^the«e  cramp-like  movements.    The  same  happened  on  the  riaht 

Zt'„^T  "^  "',''  '".!,  '•*""«>  ."mi'"  "ymptoms,  sVthat  the  animal 
WM  useless  for  work.  Kxammation  of  the  ears  and  auditory  oiK-ning 
aur  ng  life  showt^  no  change  ;  hearing  wa.s  undisturlM-d.  Unfi.rtunatelv 
.Moller  was  unable  to  make  a  post-mortem. 


(4.)  FiSTl'LA    OF   THK    KAR.     DKNTlCKK'JlS    CYSTS. 
Fistulas  are  sometimes  seen  in  the  horse  at  the  base  and  near  the 
anterior  surface  of  the  c.nchal  cartilage,  extending  downwards  towards 
uie  malar  bone  for  a  distance  of  1  to  1*  inches.     A  little  serous  fluid 
or  pus  discharges  on  pressure.     On  intKnlucing  a  proln-.  at  the  bottom 
of  the  canal  a  hard  body  may  be  discovered  which,  if  the  canal  In- 
laid open,  will  1k'  recognised  as  of  the  nature  of  a  t(M)th  (dentigerous 
cyst).      Sometimes    several     small     teeth    are    found     in    the   cy.st. 
Strictly  speaking,  the  condition  is  not  a  fistula,  but   represent,- "the 
remaimlcr  of  the   incompletely  developed   biaiuhial   arch.     On  this 
account  the  fl.stula  sometimes  communicates  with  the  guttural  pouch. 
The  phenomenon  must  be  referred  to  the  development  of  embryonic 
branchial  arches  and  clefts.     Sometim.'s  the  lateral  plates  of  these  vi.sceral 
'iivities  arc  ruptured,  and  icmain  so,  thus  giving  rise  to  fissures  in  the  ear 
pharynx,   .esophagus,   and   neck   (fistula  auris  ct  colli  congenita)    whilst 
|.artial  jH-rsistence  of  the  unruptured  cmbrvonic  furrows  priKluces  blind 
sacs  and  dermoid  cysts.     The  dental  furrou"  which  occurs  in  this  porfi.m 
nl  the  embryonic  apparatus  results  from  a  primitive  fold  of  the  buccal 
'■yithelium,  which,  as  in   the  jaw,  can  produce  enamel.     The  teeth  are 
nftenest  found  m  the  s.juam.nis  portion  ..f  th<-  itutlj.r  iww.     Sevt-rai  -  t  t- 
ti-om  2  to  4  -may  be  present ;    they  resemble  molars.     Sometimes  a  sinus 
I  lone  IS  present,  and  the  tooth  wanting. 
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riHTI'I.A    OK   TMK    KAK. 


Smh  1«fth  MiHv  Ih-  prcwnt  (HlmurniHlly)  in  <>tl»'r  |MwUM»nK,  mh 
tin-  numH,  llu'  HU|MTMii  iiiaxillury  >»iiiuf»,  tin-  t«tttiil«',  »imI  tin-  ovHry. 
Ill  lli»'  ninliir  Im.im-  tiny  <>f»«'ii  niniiin  uiiiiotkiHl,  until  fithiT 
acut.-  iiiriftmiimlH.ii  i.tiKlnc-H  Hwtlliiin  ttiid  pnmuiH-iiw.  or  until 
.itl.Mition    JH   Hi<i.l.-iitHlly    .lirtTti-.!   to   tin-   HMuIoum  opening.     'IVy 

lit. nunoiH-Mt    in   >oung   animals.  «Mp«'(iall>    .luring   th«>   p«Ti<Ml  of 

<l«-nlitioii,  in.l  may  .vi'ii  \>v  whii  within  a  few  wm-Uh  rtft»T  hirtli. 
Vhv  HWflling  in  liuni  an<l  firmly  .•oiiiHMtr.l  witli  th.-  malar  Im.iu'.  ovt-r 
whirh  til.-  »kin  in  frti'ly  mt.vahli-.  Somotinu*  rcllulitiH  «l«>vrlopH, 
follow.Ml  liy  alm<«-HH  f<.rmation,  hut  pro<lu<ing  no  gri-at  diHturhanr.-. 
In  horwH  of  litfU-  vahu-  ohj»'«tioii  is  aiTonlingl>  raiw«l  to  n-moval 
of  Ihr  atlvnititioUH  tJ^-tli. 


Ki...  :i:tl.      I'l'    niiiiiilur  IImIuIu  iluc  Id  pr«-wiic<'  'if  a  lUntip  r.>ii.-<  •■ysl. 

Treatment.  Wlu-rc  treatment  is  necessary  tin-  swelling  is  opened 
I.,  the  hottom,  tlu-  tooth  removed,  the  interior  disinfeeted,  an<l 
reeovery  usually  o<<urs  in  two  to  four  weeks.  Ligature  of  veswis 
is  rarely  necessary.  When  the  tooth  is  deeply  implanted  in  one  of 
tlie  cranial  hones  it  may  he  removed  with  forceps,  hut  in  such 
case  there  is  considerahle  danger  (»f  meningitis,  even  though 
strict  antisepsis  he  ohserved,  and  it  may  he  advisahle  to  renounce 
operation.  The  disea.se  occurs  ver>  seldom  in  animals  other  Uian 
I  he  horse.  Verwey  found  a  dental  cyst  on  t>.e  petrous  temporal 
hone  of  a  dog.  which  suffered  in  consequence  from  otitis  externa. 

Dermoid  cysts  closely  resemhle  tliose  aho%e  <lescriheii,  and  occur 
in  similar  situations,  hut  usually  contain  a  ma.ss  of  deeply  pigmented 
tissue  more  <tr  less  covered  with  hair. 


CMRnNIr   CATARRH    Of  TIIK    (irTTI'RAI.    POITI'HRN. 
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(S.)  CHKONIC  CATAUKH  (»K  THK  (ilTIl  KAL  POICHI^X 

Thf  ((uttural  poiichfH.  twi>  in  iiumiImt.  n.n>  Im-  r.-Kai«l«Ml  hh  iIIIh- 
tatiuiiH  of  the  iiiiu-ouh  nu-iiibrttne  of  t\n>  |)liHrviix  aiul  KuMiuhian 
IuIk*.  with  which  earh  pouch  in  in  fn-*-  comiiiiinication.  The 
KiiHlachian  tii>H-  in  a  filtro-cartilafcinoUH  canal  or  jtuttcr.  alMiut  four 
inchcH  lont(,  cxteniliuK  from  the  pharynx  to  the  pctrouM  temporal 
hone,  where  the  IuIm.  ih  prolonKe<l  into  the  miiklic  ear.  The  pharyn- 
Keal  portion  of  the  gutter  preHt-ntn  inferiorly  a  Mlit  like  opening  leading 
into  the  guttural  pouch.  Thin  oritic«-  '\h  pn.tecteil  hy  a  flhro-iarti- 
laginouM  plate  or  clap-valve,  an  expannicn  of  the  outer  wall  of  the 
gutter.  The  poucheM  poM<ei«M  a  conniderahle  area,  and  are  atta<-he(l 
to  the  neighl«>uring  partn  l)y  connective  timtue.  From  their  protected 
position  they  Heldoni  Hutfer  from  intJamniatory  dit«orderw  ;  but  when 
thene  <h)  occur,  they  are  generally  of  a  chronic  chara<t.>r.  Kxu<late 
in  retaineil,  U'comeH  tleconip«Med.  and  irritation  of  tlie  mendirane 
continueM.  The  Huid  part  eHcapes  or  i«  |)artly  reHorUd.  while  the 
HolidM,  from  movement  with  tlie  poucheH,  U'conu-  fawhioned 
into  che«tnut-like  JMMlieH,  whicii  )metimeM  attain  the  size  of  a  henV 
egg.  Their  surface  appears  yel,.,wish-hrown,  their  interior  yellowish, 
ami  on  account  of  their  cartilaginous  consistency  they  h'av  lieen 
deHcril)eti  as  ehondrolds.  They  are  in  many  instances  ,',{  the  nature 
of  inspissated  pus.  rhiiili  counted  317  small  chondroids  weighing 
collectively  17  ounces.  Kavarese  removed  240;  they  weighe«l  from 
r.  gr  .ins  up  to  IJ  drams.  In  other  cases  a  turhid,  porridge-like  fluid, 
containing  great  numlKTs  of  greyish-white  grains,  sometimes  mixed 
with  fiMKl  materials,  occupy  the  diseased  sac.  Thoma.ssen  descriUHl 
dropsy  of  the  guttural  pouch  in  a  two  months  old  foal  ;  .lohow  found 
the  pouch  filled  with  thick  mucus;  the  entrance  to  the  pharyn.x 
wiiH  disfilaced  hy  the  swelling.  The  distended  pouch  presses  on  the 
larynx  and  trachea,  and  «auses  dyspmna  ;  thickenings  or  polypoid 
growths  are  often  seen  on  the  surface  of  the  mucous  membrane, 
(ienerally  only  one  pouch  is  disea.sed,  seldom  both. 

The  cauMS  include  inflammatory  proce8.>tes  extending  f'om  the 
mucous  membrane  of  the  |>hurynx  through  the  Kustachian  tube 
I'uring  the  course  of  sore  throat  anil  strangles,  and  foreign  bodies 
and  f(K)d  passing  into  the  pouch.  Whether  in  such  cases  cungenital 
<i<'fects  exist  in  the  Ku.stachian  tube  cannot  U-  determined  from 
the  reports  of  olwervers.  Possibly  defeitivc  action  of  the  valve- 
like  plate  at  the  Kustachian  ojH-ning  may  permit  the  entrance 
"f  f.KHi  into  (lie  guttural  pouch.  iSdilanipp  t-iunil  -JT  ounces  of  footl 
in  the  pouch  of  a  hor.se.      Huprecht    records    injury  to    I  he   sac  from 
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3«fl  CHRONIC   CATARRH    OF   THE   (ItTTTlTRAL   POtTCHKS. 

a  pifie  of  bone  derived  from  a  fracturwl  hyoid.  Hering  and 
Hahn  discovered  in  a  glandered  horse  cicatrices,  small  abscesses  and 
ulcers  in  the  mucous  membrane  of  the  sac  ;  the  latter  was  distended 
with  a  niuco-purulent  collection.  Hallander  found  a  sarcoma  in  the 
guttural  pouch.  It  had  extended  into  the  spinal  canal  and  caused 
hemiplegia.     The  pouch  showed  signs  of  catarrh. 

Symptoms.  (1)  The  nasal  discharge  is  one-sided,  intermittent, 
muco-purulent,  generally  withcut  unpleasant  smell,  occasionally 
appears  for  a  time  in  cc  nsiderable  quantity,  and  may  then  entirely 
disappear.  Pressure  <m  the  guttural  pouch,  as  in  placing  the  bit  in 
position  or  lowering  the  head,  increases  the  discharge. 

(2)  The  swelling  is  sometimes  slight,  sometimes  well  marked.  In 
one  horse,  whose  right  sac  held  more  than  "2  pounds  of  concretions, 
scarcely  any  swelling  could  be  observed  from  the  t)Utside.  In  another, 
swelling  occurred  in  a  marked  degree  in  the  parotid  region,  especially 
when  the  h.ead  was  lowered.  OccasU^nally  tlie  swelling  of  one  side 
is  also  appreciable  on  the  other,  and  may  give  the  im{)ression  that 
both  pouches  are  diseaseil.  The  greater  tlie  swelling,  the  more 
marked  its  fluctuating  character.  Entrance  of  air  into  the 
diseased  pouch  causes  a  churning  sound  when  the  horse  moves 
its  head,  and  percussion  reveals  pretty  clearly  the  <Uvision  between 
fluid  and  air.  Should  the  horse  feed  from  the  ground,  or  be  ridden 
or  driven,  a  j.ortion  oi  the  contents  of  the  sac  is  discharged,  and  the 
swelling  visibly  diminishes. 

(3)  Severe  distension  ct)n<i  ".'sses  the  larynx,  tra«)hea,  and  pharynx, 
and  produces  dithculty  in  breathing  and  swallowing.  Inspiration 
soon  l)egins  to  pr(Klucc  n  rough  sound,  and  at  a  later  stage  expira- 
tion Ijecomes  loud.  Th^  seeming  contradiction  between  clinical 
observations  and  (Jerlach's  experiments,  in  which  filling  the  sac 
with  a  ma.ss  of  plaster  produced  no  difficulty  in  breathuig,  is 
cxi>laiued  by  the  fact  that  the  dyspnoea  is  not  produced  by  the 
rtlliog  of  the  sac,  but  by  the  distension  pressing  on  the  larynx  and 
trachea.  Filling  the  pouch  with  large  quantities  of  fluid  or  giis  is 
usually  accompanied  by  dyspncea,  whilst  filling  with  hard  materials, 
such  as  chn.iulroids,  pr.Hluces  no  such  result.  Kxperiment  confirms 
this  statement,  which  also  agrees  with  most  of  the  case-,  reported. 

(^  ^  In  severe  distension  the  animal  holds  the  head  towards  the  sound 
side  -  -a  condition  particularly  pronounced  when  the  horse  is  ridden. 

This  affection  is  sometimes  mistaken  for  disease  of  the  parotid  or 
subparotideal  lyir.ph  glands,  in  which  the  swelling  is,  however  less 
siiarply  dihned'  ('Icerative  processes  in  the  pharvt.x  .tud  finpyfina 
of  the  facial  siniw's  jinHliici'  similar  discharges. 
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Diagnosij  may  l>e  fonfirnied  by  the  uhc  of  Giint  her's  catheter.    After 
a  little  practice  it  can  even  be  inHerted  whilBt  the  animal  is  standing. 

Prognosis  is,  as  a  rule,  unfavourable.     The  condition  in  ^ 

not  usually  recognised  until  the  mucouH  membrane  of  » 

the  sac  ha«  undergone  considerable  anatomical  change, 
and  when  its  walls  have  iHJConie  concentrically  thickened 
cure  is  impossible. 

Appropriate  treatment  is  sometimes  followed  by 
recovery.  Although  (iuuther  describes  one  case,  spon- 
taneous recovery  seldom  occurs. 

Trettment  Vapour  baths,  sofrecpiently  recommended, 
are,  as  Haubner  has  pointed  out,  quit*  worthless.  Their 
reputation  is  due  to  error  in  diagnosis.  Recovery  is  only 
obtained  by  complete  removal  of  the  contents  of  tlie 
pouch,  and  by  direct  treatment  of  its  lining  membrane. 
Entrance  to  the  pouch  may  be  obtained  either  thiough 
the  Eustachian  tuln.'  or  by  an  operative  wound.  The 
tirst  method  is  rarely  successful,  for  it  does  not  remove 
such  solids  as  chondroids,  nor  provide  sufKcient  exit 
even  for  fluid  cont«ntti.  (Jimthei's  catheter  is  therefore 
of  little  value  hi  treatmeut  though  it  is  sometimes  used 
for  diagnostic  purposes. 

It  consistfi  of  a  brass  tube  about  20  inches  in  length  • 
one  end  is  closetl,  but  is  provided  with  two  lateral  openincs 
and  IS  somewhat   curved.     The  other  end  i.s  also  sUghth' 
bent,  possesses  a  long  opening  to  take  the  so-called  index 
and  receives  the  strew  of  an  iron  handle.     The  index  consist-s 
of  a  spring,  about  8  inches  long,  and  serves  to  tix  the  distance- 
of  the  Eustachian  tube  from  the  entrance   to  the  nostril 
By  marking  with  the  spring  the  distance  of  the  temporal' 
canthus,  which  lies  at  an  equal  distance  from  the  entrance 
to  the  nostril,  one  knows,  on  introducing  the  instrument 
when  the  upper  end  has  attained  the  Eustachian  tube      To' 
use  the  catheter   the   patient's   head   must    be   moderatelv 
extended.     Aftei  api>lying  the  twitch  and  fixing  the  sprinJ 
the  tube  18  passed,  the  bent  end  direct.-d  towards  the  palate 
itito  the  lower  meatus  of  the  nostril,  until  the  index  shows' 
I  hat  the  end  of  the  instrument  has  attained  the  entran.e 
of  the  Eustachian  tube.     A  quarter  turn  is  then  made  with 
he  handle  of  the  instrument,  so  that  the  iK)int  is  ,lireet«i 
;-  the  side,  and  the  handle  of  the  catheter  pr.-s.sed  towar.ls 
llie  septum  nasi,  probing  movements  l)eing  made    until  the 
>.mnd  passes  int«  the  guttural  poudi.     Tnopp-scnl  progress 

!iii.,  'A  ."'!"''.''i'  "''n-l''''^  '"":^  pressure,  shows  that  it  has 
'    "'^"  "        "'  now 


lie  sac  alloweil   to  tiow   through   the  tuJK-.      I 
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may  be  injcctwl  into  the  sac  tlirougli  t>>e  tulj«».  Wliere  the  catheter 
iH  parsed  in  an  animal  which  has  Ik-.  .  cast,  the  mouth  should  be 
placed  rather  higiier,    in  order   to   bring  the  bent  point  of  the  catheter 


'^. 


Fki.  :l:J:t.      Ki-op  lissm's  ill  the  |):in>ti(l   n'jjion  ;    o[)<'iiin«  tlio  guttural  poucli. 

(Sriiii-silii'iiiatic. ) 
A.  Atlas:  B.  stylniil  iir(irfs.i  nf  the  cH(i,)ital  ;  ('.  obliciuus  capitis  supfrior  :  !•. 
tJ'iuliin  <if  111'-  mmpU'XUs  ami  iritiis  capitis  posticus  major  ( IVicivairs  coiii- 
plcxus  miiioil;  K.  parotid  j:lan(l  ;  V.  occipito-liyoiilciis  muscle;  C.  post 
auricular  artery  ;  H.  hyoul  lioiic  ;  .M,  external  carotid  artery  :  K.  snhmaxillary 
urti'iy  ;  1..  ililiastriciis  ;  tlie  stylo maxillaris  forms  tie  posterior  portion  of 
this  im'iscular  mass,  Tlu'  dotted  liii'-  iiiiliiates  the  point,  where  the  <K'eipilo 
hyoideus  is  usually  punctured. 

sideways  into  the   Kustacliiaii  lube,  by   moving  the    haiHlle  towiirds    tlie 
septum  nasi. 


For   n|i(i'ing   the  guttuial    | 
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)f   which   have  their  advantages  and  their  'hi 
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backs.  Although  the  pouch  haH  In-en  opened  in  the  standing 
poHition,  most  operators  prefer  to  have  the  horse  chloroformed  and 
placed  on  the  side,  with  the  head  and  neck  slightly  raised  Where 
excessive  dyspnoea  exists,  it  may,  however,  he  aggravated  by  casting 
and  Ix>bianc  and  others  recommend  that  tracheotomy  should  first 
tie  performed  ;  but  this  seems  undesirable,  and  it  suffices  if  the 
instruments  for  tracheotomy  are  at  hand. 

Chabert.  in  I77».  propounded  the  oldest  method,  viz  Hyovr- 
tebrotomy.  by  which  the  pouch  is  penetrate.!  through  the  oceipi  «- 
hyoideus  muscle.  The  hair  in  front  of  the  wing  of  the  atlas  ior 
an  area  of  2  to  4  inches  is  shaved  ,  an  incision  is  made  through 
the  skm  about  I  of  an  inch  in  front  of  the  anterior  border  of 
the  wmg.  nnd  parallel  with  it.  Just  in  front  of  the  wing  lies  the 
auricular  n.-rve.  arising  from  the  second  cervical  nerve,  whidi  must 
t)e  avoided 

Sepa.-.:.  .,g    the    subcutis    by    a    few     light    strokes,    the    parotid 
gland    appears,    an.l    is    lai<l    forward.     The    fa.scia    <.f    one    of   the 
muscles    of    the    neck,    now    in    view,    is    divided    in   the    .lirection 
and    to    the    extent    of    the    skin    incision.      The    occipito-hyoi-leus 
muscle    thus    exp...se(l     is    pierced    with    the    finger,    or    a    poin'    d 
bistoury,  the  back  of  the  knife  being   turned  towards  the  win- 
the  atla*.  and  the  hamlle  a  little  inclined  towards  it.     [n  this  wav 
the  point  of  the  knife  enters  the  angle  made  by  the  9th  and   10th 
cerebral  nerves  with  the  internal  carotid,  and  without  injuring  these 
llirough  this  opening  the  finger  can  be   inserted  into  the  guttural 
P<mch.     This   operation    has    the   disadvantage   of   endangeing   the 
nerves  and  vessels  mentioneil.  nor  is  the  opening  int..  the  sac  sufficient 
tor  the  rem..val  of  such  soli.l  .M.ntents  as  ch.)n<ir..ids. 

Vib.)rg  re.-..mmcn.le.l  opening  the  sa.-  below  fr.>m  the  triangle 
u'huh  IS  formi'.l  by  the  ten.lon  .,f  the  sterno-maxillaris  muscle  ami 
the  submaxillary  vein,  with  th."  vertical  b..r.ler  ..f  the  lower  jaw 
I"  the  mul.ile  of  this  triand.'.  and  parallel  with  the  muscle  namc.l 
an  incision  ,s  ma.le  in  the  skin.  ab..ut  2  to  4  iiuh.'s  in  length,  an.l 
r.'aching  to  th,-  bonier  of  th.-  low.-r  jaw.  Aft.-r  separating  the 
imnmculus  of  the  neck,  an.l  divi.ling  ft,.-  .•oniiective  tissue,  the 
iiuttural  ,„,ueh  is  perf.,rate.l  with  a  trocar,  an.l  the  opening  can 
'  ..■n  Ih'  cnlarge.1  with  the  fingers.  This  metho.l  has  the  a.lvantage 
■•'  ••pening  the  pouch  at  its  d,.ep.'st  point,  thus  .n..re  easily  rem.ning 
'olh  Hui.ls  ami  soli.ls.  Th.-  pou.h.  when  .listeii.le.l,  is  easilv  r.'a.lu'd 
I'.V  this  meth.Ml.  which,  however,  is  not  always  free  from  difficulty. 
\s   has   been   shown   l,_v    Hcrinrr.   s„nu-  cas.s  „f  siino.,,...!    1, 
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The  following  method,  which  consiHts  in  opening  succeHflively  the 
Hupt>rior  and  inferior  partH  of  tlie  guttural  pouch,  in  probably  the  best. 
It  i8  at  first  like  OhaJn^rt's,  but  the  cutaneous  incision  is  carried  a 
little  further,  extending  over  the  lower  edge  ol  the  whig  of  the  atlas. 
The  cutaneous  incision  having  Ihhmi  made,  the  hinder  edge  of  the 
parotid  glaml  is  gently  raised  and  pushed  forward,  and  between  the 
long  horn  of  the  hyoid  boiie  in  front,  and  the  styloid  process  of  the 
()ccii)ital  iR'hind,  the  sid)par()tidean  fiwia  is  cut  through,  bringing  into 
view  the  occipilo-hyoidcus  and  digastricus  muscles.  The  two  fore- 
ftngers  dilacerate  the  (•(.•mective  tissue,  and  the  angularspace  (occupied 
by  the  occipito-hyoidcus)  U-tween  the  styloid  of  the  occipital  and  the 
hyoid  cornu  is  discovered.  At  the  centre  of  this  space,  a  straight 
bistoury,  with  its  cutting  edge  turned  towards  the  hyoid  bone,  is 
parsed  obliquely  downwards  anil  forwards  through  the  muscle  into 
the  guttural  pouch.  The  knife  having  just  penetrated  the  pouch,  is 
withdrawn,  and  the  puncture  is  then  enlarged  by  a  sharp  thrust  of 
the  index  finger.  If  the  knife  is  directed  towards  the  ear  or  atlas, 
it  may  wound  the  facial  nerve,  posterior  auricular  artery,  internal 
carotid,  or  the  nerves  that  accompany  it  :  if  towards  the  larynx, 
the  hypoglossal  nerve  and  external  carotid  artery  will  Ih-  endangered. 
Deep  puncture  is  also  dangerous,  for  if  the  knife  is  implanted  per- 
pentlieularly  it  may  reach  the  internal  carotid  artery,  vagus  and 
accessory  spinal  nerves. 

Counter  opening.  'J'o  pa^ss  a  gauze  or  rubl^^r  drain  through  the 
guttural  pouch,  a  counter  opening  must  Ire  made  and  preferably  in 
Viborg's  triangle.  For  this  purpose  Dieterich  employed  a  curved 
trcK-ar ;  but  the  operation  may  l)e  more  easily  managed  with  an  S-shaped 
prolie,  or  a  blunt  seton  needle  passed  through  the  upper  wound  into 
the  pouch  and  directed  towards  Viborg's  triangle,  the  counter  opening 
Iwing  made  over  the  point  of  the  piul)e.  The  rubber,  tape,  or  gauze 
drain  is  then  drawn  into  position,  and  the  ends  are  tied  together 
over  the  }>arotid  gland. 

The  further  treatnu-nt  consists  in  flushing  the  pouch  with  disinfect- 
ant.«  and  a*ttringen1s,  after  removing  the  contents.  Too  much  fluid 
should  be  avoided,  as  it  may  enter  the  pharynx,  trachea,  or  lungs  by 
way  of  the  Kustachian  opening.  J)egive  lost  a  horse  in  this  way  from 
a  solutiim  of  potash  entering  the  lungs  and  pnuluciiig  pneumonia. 

The  method  just  descril)ed  no  (hmbt  deserves  preference :  it 
lessens  the  danger  of  injuring  large  vessels  or  nerves,  and  insuri.< 
complete  evacuation  of  the  pimch.  Following  Dieterich's  directions. 
Molier  succeetifd  iit  pMssiii^-  lii.i  hand  into  the  guttural  pt.urh,  and 
examining  from  this  point  the  Kustachian  tube. 
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H.r„  .  ^^  «rey  working-maie  waH  «.nt  into  lumpital  on  account  of  swollen 
throat.  The  head  was  held  exUvulcd,  iiid  Hide  niovementH  avoidt-d.  A  thick 
yellowish-wh.te  frothy  Huid  ran  from  the  none,  and  was  increased  and  became 
purulent  on  depression  of  the  head.  A  snoring  inspiratory  sound  could  be 
heard  when  the  horse  was  resting,  which,  on  the  slightest  excitement  or 
inoyement  became  audible  also  in  expiration.  Deglutition  caused  difficulty  ; 
part  of  the  wat«r  taken  returned  throug'i  ihe  nostrils.  A  swelling 
existed  in  the  parotid  region  most  marke<l  on  the  right  side,  where  it  was 
pear-shapd   the  smaller  end  lying  at  the  base  of  the  ear,  the  lower  border 

;!3!?'tr"t*'  '•'  ""^T''  '^*5.?"^  *'""  '""■'^  ••>■  *'^""^  ^  '"«''^'«.  and  extending 
over  the  trachea  The  swelhng  was  1 1  inches  long  and  11 J  inches  broad 
at  Its  greatest  breadth.    On  the  left  side  it  presented  a  rounder  form, 

o^»iJT  "u.  "i^'^  ^T  ''"*IP'^  ^^^*^-  It"  '«"8th  ^as  4i  inches  and 
gnpatest  breadth  6  inches.  The  skin  on  both  sides  of  the  neck  showed 
traces  of  the  application  of  irritants.  Distinct  fluctuation  could  be  detected 
peTcussion  produce!  in  the  lower  sections  of  the  right  .«de  a  hollow  note.' 
which  was  distinctly  tympanitic  in  the  upper  part.  The  percussion  sound 
on  the  left  side  was  everywhere  resonant.  Movement  of  the  head  and 
inTn^'T."  t'.'"  ««■*'"'/'»  produced  on  both  sides  a  di.stinct  splashing 
sound.    The  cicatrix  of  a  tracheotomy  wound  was  visible  in  the  middle 

Hu.!,I  "ft  ;  K*"  *'^''"[  "''^•"'''*  *"  *'*^*'  '■''**'"*'d  't«  norma'  position, 
though  the  trachea  was  Ix-nt  at  a  point  below  the  swelling.     No  doubt 

m»th  ^  ff  ?x  ''*'  '*'?«»"«'«•  and  operation  was  decided  on  by  Dictorich's 
method,  with  the  modification  that  the  incisi.m  was  made  with  a  seton 
?,^  X I  .  f  swelling  and  di.nplacement  of  the  organs  rendered  it 
impossible  to  discover  the  point  of  division  of  the  arteries.  Immediatelv 
on  incision  a  .piantity  of  unpleasantly  smelling  gas  was  discharged 
H„^    niaking  an  opening  in  Vilmrg's  triangle,  about  five  pints  of  turbid 

./.Ir"^"'"^  *''■"**•  '"'"P"'  ""^•'^  °"t-  Tbe  cavity  was  washed,  and 
a  thick  dra.inage-tulw  inserted.     When  the  horse  got  up,  the  swelling  had 

'tler^m  T>i"  ■l'^*''''^'"'  'r'^'"^  ^-^  regular, Id  food  couW  be 
L^lttL?        f  'I'ft^'lty-     From  the  second  day  following  operation    the 

flltl^r    5  ^^"  ""^^"^  '*"*  "''''  ^**'y'  '^'f'  •^"•>^r  3  per  cent .  solution  of 

Wr       !i    °'  1  per  cent,  prmanganate  of  potash.   The  running  from  the  nose 

0.  creased  greatly,  though  a  inuco-purulcnt  discharge  continue  !  to  flow  from 

.    ower  operation  wound.     The  condition  now  renuined  at  a  standstill 

,L  JlT^   ,'""'■  'V"'  ■:!,"*'""  "^  '^''^^^^  °*  aluminum  was  ust>d  fo.  rinsing 
c  guttural  iK.uch.     J  lie  wound  closed  after  removal  of  the  drainage-tub,!; 
"ut  had  to  bt^  re-oi)ened  liecause  the  sac  had  again  fUle<l.     VVushinKs  witi, 
Permanganate,  acetate  of  aluminum  and  1  per  thousand  of  corrosive  subli- 
ate  were  without  su.ws.s.     The  <lischarge  <'ontinuc,l.  though  in  smaller 
.ant.ties.     ()„  J„„,.  (Hh,  88  days  after  the  first  operation    the  pati,.nt 
as  cast,    uul  the  operation  wound   so    enlarged  that  th..  hand  .■ould   he 
,V     T,""..*''^'  I"'"''  '  '"«»   •''»•  «"«»->s  intrcKlu.-^l  int..  the   Kustachian 
I'M  .     Ihe  tmger  of  the  left  hand,  intnKluced  from  the  mouth,  eoul.l  also 
pas.sed  into  the  Kustachian  tubi>,  so  that  iM.th  hands  met  h.-te.     The 
;     'c  apiH.are<l  widely  dilatt^l  ;   but  it  was  further  laid  oix>n  «  ith  a  guarde.1 
.  om'-.  m  accordance  with  Bassi  and  XiebuhrV  suggestions.     The  sa.' 
,1  nMr"'?*  ■'"^'  '""'  ^'■'""  ♦'""^  ♦"  tim.  painted  thn.ughout 

Msni:  t^V  XT  ''  ."^'""  "^  ^^"Wi'»-^te.  ]5ut  tiiLs  ireatment  remainwl 
;  "  .HHtul.  \o  marktHl  contraction  occurr.-d  in  the  mucous  membrane 
"I  tl.e  jKui.'h  preserved   it^    nbnormal  size.     Wl  -n  it   was  seen  on  June 
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17th  that  the  h..rsc  showwl  no  dyHpnma.  even  on  movement,  treatment 
waH  dineonthuied.  and  the  animal  Kent  to  grasH.  In  Deeember  the  horm- 
was  quite  eapable  of  wt.rk  ;  the  o,)erative  wound  was  not  then  eloHed, 
though  it  had  become  «moothetl  otf.  The  discharge  waH  shght,  and  the 
pouch  markedly  Hmaller. 

TliiH  ea«e  showf  how  obstinate  the  disease  may  be.  Such  tlifti- 
culties  are  to  Ik-  expeete.i.  Where  the  condition  has  existed  for  a 
hmg  time,  and  the  sac  has  been  much  dilated,  it  cannot,  owing  to 
its  ccmn.-.tion  with  neighbouring  parts,  rea<lily  resume  its  normal 
volume.  Possibly  dilatation  of  the  openii.g  of  the  Kustaehian  tu»)e 
pnKJuced  by  the  discharge  also  forms  an  obstacle  to  healing. 

Thoma.ssen's  case  of  l»ydroi)s  of  the  pouch  also  showed  swelling, 
slight  respiratory  dyspniva,  and  want  of  appetite.  An  experimental 
opening  was  made.aiKl  fou:'  pints  of  amber-coloured  serum  allowed 
to  escape.     A  drainage-tube  was  iiwrted.  and  recovery  occurred  in 

three  months. 

Cadiot  and  Dollar  describe  a  case  <.f  chronic  pharyngitis  and 
caiarrii  of  the  guttural  pouches  cured  by  double  hyovertebnitomy. 
The  animal  was  thin,  had  ilitticulty  in  swallowing,  showed  a  muco- 
purulent discharge  mixed  with  fragments  of  food  from  both  nostrils, 
ami  occasionally  suffered  from  violent  attacks  of  coughing.  I'art  of 
the  drinking  v.ate  returneil  by  the  nostrils.  Both  guttural  pou<hes 
were  opened  and  daily  irrigated  with  antiseptic  solutions  for  a  pericwl 
of  three  weeks.  Recovery  was  almost  complete  in  a  month. 
(••Clinical  Veterinary  Medicine  and  Surgery.'") 


k[ 


((i.)  TYMPANITKS    OF   THK    (UTTURAL    IH)rOH. 

The  sit;niticaiuc  of  the  guttural  pouches  ha.-'  birn  variously  iiitcrjiretHl. 
Kranck  viewed  them  as  .safety  valves  to  control  the  air  pressure  m  the 
middle  ear.  and  pr.'vciit  excessive  tension  of  the  tymitanum  by  alteration 
of  pressure.  The  suggestion  that  they  arc  involved  in  voice  production 
..I    that    the    respiratory   air   is    warmed   during  its  stay   in   them,  .-ieciiis 

improbable. 

I'eroiino  discovered,  by  exprriiiient,  that  dining  expiration  tlie  iM.uclio 
were  dilate<l,  and  Itiat  during  inspiration  lliey  collapsed  again.  He  iiitro 
diictHl  a  tube  containing  alci«liol  into  the  pcauli  through  a  cannula,  ami 
noticed  that  the  thud  ro.sc  duiinn  expiration  aiul  fell  during  insiaiation. 
The  phctionicnon  was  ..xaggciated  during  violent  respiration.  IVrosiim 
tlierefore  c(Misi(lered  the  guttural  j>ouche.s  were  intended  t(.  nuah-rate  tli. 
stream  of  inspiratory  air  during  violent  exertion.  I'rinci ,  lai  the  (.tin  i 
hand,  suj)ported  thc'vicw  first  suggested  by  I'range,  viz..  that  the  guttuiM 
ptiUfhes  scrvr  t"  :issisl  luovcnients  of  the  hea<l  1>V  a  'i.ig  as  .-lastic  cushion- 
Perosino  .statw  tiiat,  in  animals  suffocated  by  sto;)piiig  up  the  nostril 
tlie  guttural  piaiches  are  fnornioiisly  diluted. 
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Tlu'  (liHettHf  (lescrifjed  by  Frencli  autliorw,  and  i'H|M'tially  by  Vatt-I 
and  (Johier,  an  guttural  tympanites,  ha.s  hoen  obwrved  repVatedly 
by  others.  Frieln-I  and  Kiihnert  found  this  eondition  in  foalw  s(M.n 
after  birth.  It  coiwiMH  in  the  accumulation  of  abnormal  quantities 
of  air  or  gjis  in  the  guttural  pouches,  which  In-come  so  dilatetl  as 
to  eauHe  severe  dyspuwa.  A  swelling  appears  in  the  region  of  the 
parotid  wliich  is  resonant  on  f)ercussion,  and  on  strong  pressure 
sometimes  prcnluces  a  whistling  sound  in  conse(|Uence  of  air 
escaping  from  the  Kustachian  tuU-.  It  occasionally  occurs  in  foals, 
and  affects  both  guttural  pouches.  If  the  .si  cs  are  opened  the 
gas  escapes,  but  reaccumuiates  as  .soon  as  the  o|)enings  close. 
Ilcported  ca«es  show  tiiat  tympany  nicy  be  due  to  one  of  two 
causes. 

(I)  Atmospheric  air  enters  through  the  Ku.stachian  tubes  and 
gradually  accumulates  in  the  guttural  pouches,  'i'his  probably  occurs 
during  deglutition,  and  is  caused  by  sonu-  defect  of  the  clap-valve 
which  guards  the  opening  into  the  pouch,  the  valve  allowing  air  to 
enter  but  preventing  its  exit.  Kven  in  normal  subjects,  exit  of  air 
appears  to  be  ditticult.  Degive  injected  air  through  a  eanmila  into 
the  guttural  pouch  of  a  dead  animal,  and  noticed  that  it  was  retained 
for  a  long  time.  (Jerlach  referred  the  condition  to  paralysis  of  the 
elevators  of  the  soft  palate,  which  he  considered  should  close  the 
Kustachian  tube,  because  in  one  of  his  cases  these  muscles  seenunl 
atrophied  <m  the  diseased  side.  K.  (Jiinther  al.so  consitlered  that  the 
pouch  might  lieeome  distended  in  this  way.  The  air  which  has  so 
entered,  according  to  (Jerlach.  is  unable  to  return,  bccau.se  the  tube 
cl(>,s.s  like  a  valve  at  its  point  of  entry  into  the  guttural  pouch. 
Investigations  in  tin-  horse,  carried  out  with  the  pharyngeal  speculum, 
do  not,  however,  support  this  idea. 

(2)  Other  published  olwrvations  ascribe  the  condition  to  the 
ilcvclopnu'nt  of  gas  during  catarrhal  disease  of  the  guttu.d  pouch 
( lia«si,  Degive,  Miiller). 

Treatment,  ('ases  associated  with  disea.se  of  the  nuicous  riu-mbrane 
iind  the  accunnilation  of  Huid  secretion  are  treat.'d  according  to  the 
principles  previously  describe<l.  Where  atmos|)hcric  air  accunuilates, 
(iiinther's  catheter  is  used  ;  and  if  the  condition  recurs,  the  guttural 
pouch  is  opened,  and  a  drainage-tube  inserted.  Stockfleth  em|)loved 
I  Ills  method  successfully.  Friebel  pierced  the  cavity  with  a  trocar,  and 
injected  astringents  like  2  per  cent,  solution  of  sulphate  of  zinc. 
\\  here  such  methods  are  unsueces.sful,  it  is  b-.'tter  to  divide  tlu-  oj)ening 
"i  (lie  Eustachian  tul)e,  as  was  done  by  Niel)uhr  with  good  results. 
Possibly  the  valve-like  action  of  the  tube  is  thus  ilone  away  with. 
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McF»uly»'Hn  failwl  to  effect  a  (rure  even  after  Heveral  tinieH  operatiiiK- 
On  poHt-inortem  examination  of  the  eaHe  he  found  the  o|>eninK  of 
the  Eustachian  tube  contracteil  and  imhirated.  In  one  case  Degiv«' 
Bucceeded  in  effecting  recovery  hy  making  a  large  o|)ening  into  the 
pouch  and  injecting  it  daily  with  a  solution  of  silver  nitrate  (1  to  2<H»). 
Thoniassen  recommends  o|>ening  the  sa*-  at  the  j)o«terior  horder  of 
thf  under  jaw,  dilating  the  opening  with  the  forefinger,  and  washing 
out  with  some  antiwptic  Hui«l.  On  account  of  the  dyspnwa  often 
present,  the  same  principles  ohtain  iis  in  treatment  of  catarrhal 
affections  of  tlie  guttural  pouch. 


VII.     DISEASES    OF    THE    SKULL. 

(I.)  FRAOTl  RES  AND  INJURIES  TO  THE  CRANIAL  HONES. 

Tub  cranial  cavity  is  formed  by  the  parietal,  interparietal, 
temporal,  occipital,  and  sphenoid  hones,  in  fnmt  by  the  ethmoid 
and  the  upper  section  of  the  frontal.  Fractures  of  the  cranial  hones 
are  caused  by  falls  (either  forwards  or  backwards),  collisi(ms.  kicks, 
horn  thrusts,  and  in  carnivora  by  bites  from  other  animals,  kicks, 
and  similar  injuries  The  sphenoid  is  sometinu's  broken  by  the 
mntrecoup  resulting  from  collisions.  SulK-utaneous  fractures  of  tlu- 
above-named  bones  occur,  but  complicated  fractures  are  most 
common.  In  some  cases  concussion  exists  simultaneously  with 
injury  of  the  brain  or  spinal  cord  prcxlucecl  by  dislocate*!  fragnunit.-' 
of  bone. 

Konig  has  given  a  resume  of  the  frequency  with  whicli  the  cranial 
bones  are  respectively  fractured,  based  on  the  official  statistics  ot 
the  Prussian  army.  Of  2,984  cases  of  cranial  fracture,  ."iS  affected 
the  occipital  bime,  40  the  sphenoid,  33  the  fnmtal,  10  the  parietal. 
4  the  temporal,  and  2  the  ethmoid. 

The  symptoms  of  cranial  fracture  are.  in  the  absence  of  displact 
ment,  often  verj-  ill-defined.  Local  swelling  and  i>ain  are  often 
absent,  even  slight  depressions  in  the  skull  often  escape  observation 
and  do  not  always  prcMluce  cerebral  disturbance.  Should  the  (li> 
location  be  considerable,  marked  interference  with  consciousness 
equilibrium,  respiration,  an(i  circulation  may  result.  The  aniniHi 
shows  spasminlic  .seizures,  and  is  unable  to  stand. 

Prognosis    is    uncertain.     VVheri    the    fracture    is    complete    i   .i 
displacement    has    occurred    the    c<mdition    is    exceedingly    gra\i 
Recovery  may  occur,  iiowcvcr,  even  in  such  cases.     UelH'len  saw    i 
dog  and  Meyer  a  cow  recover,  in  both  of  which  the  brain  was  exposi  i 
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ami  injured.  WhitlamMtnith  hhw  a  dog  in  which  the  brain  protruded 
in  consequence  of  injury  with  ii  knife.  A  piece  &n  large  bh  a  l)ean 
wa«  removed.  For  two  wcekH  the  dog  Hhowed  paralyHiH  of  the  right 
Hide  and  manige.  moveinentH ;  then  grachial  recoverj-  In-gan  and 
finally  liecame  coni)iiete.  Moiler  haH  often  Heen  injuriett  in  horHCH 
and  dogH  HucceHHfully  treated  where  lioth  Hkull  and  l)rain  were  injured. 
In  a  dog  dt>afnesH  reinaine<l.  and  its  heluiviour  Huggewted  that 
M-nsation  was  also  defective.  Souh-  years  later  death  resulted, 
and  iKwt-mortem  showed  a  well-marked  injury  tt)  the  temporal 
hone  and  to  the  subjacent  portions  of  the  brain.  Where  the 
wounds  l)econie  infected  the  aninmls  usually  die  of  purulent 
meningitis.  In  horses  Moiler  has  repeatedly  treated  injuries  of  the 
parietal  bone  caused  by  animals  running  against  sharp  objects.  In 
one  the  dura  mater  was  exposed.  As  the  j)atients  came  for  treat- 
ment soon  after  injurj-,  and  antisepsis  was  carefully  varried  out, 
healing  was  effected  by  jtrimary  intention  in  from  three  to  four  weeks, 
without  either  coast  it  utional  disturbance  or  formation  of  pus.  It 
is  often  impossible  to  discover  the  extent  of  the  injuries  produced 
by  the  fracture.  Prognosi.x  must  accordingly  Ik'  guarded,  notably 
when  brain  symptoms  accompany  the  injury,  and  especially  when 
these  have  existed  for  several  days,  or  have  appeared  after  the  lapse 
of  some  time.  A  favourable  termination  is  to  be  expected  when 
no  brain  symptoms  like  dulness,  irritability,  spasms,  &c..  appear 
(luring  the  first  eight  days  after  injury.  I'nti!  this  lapse  of  time 
prognosis  must  always  remain  doubtful. 

(ironing  observed  fracture  of  the  left  ^lurietal  in  a  hurse  through  falling 
liver  backwards.  Some  days  later  slijiht  iinj)r<ivcnu'iit  set  in,  hut,  tliougli 
feuding  was  not  interrupted,  periodical  cxcitcrnetit  and  fright  were  present. 
On  the  sixth  day  epileptiform  attacks  (Kcurre<l.  and  deatli  followed  on  the 
seventh.  Post-mortem  showed  a  small  extravasation  of  bloinl  in  the  cranial 
cavity,  3 drams  of  a  clear  light-red  Huid  in  the  ventricle,  and  a  linear  fracture 
iif  2|  inches  in  IcMi^th  in  the  left  ]»arietal  bone.  Conti  saw  fracture  of  the 
skull  pnxlucwl  by  castin^'.  The  animal  remained  uneonseious  for  a  short 
time,  and  then  struck  out  violently  witli  the  feet.  It  died  on  the  fourth 
liay,  and  a  iMjst-inortem  showe<l  three  lines  of  fracture  starting  from  the 
'"■eijiital  bone.  One  ran  from  the  left  condyle  to  the  foramen  laeerum 
liasis  cranii  ;  the  second  reached  to  the  base  of  the  rigli  'c.ndyle  ;  whilst 
llie  third  divided  the  oeei]»ital  from  the  tem)Hiral  bone.  The  bodies  of 
the  occipital  aiul  sphenoid  bones  were  further  froetiired  in  several  places. 
I'liufi  saw  fracture  of  the  skull  in  tlie  horse  caused  by  falling  over  hack- 
iiinls.  Tlie  animal  died  on  tlu-  sjHit.  I'ost-mortem  showed  the  cranium 
to  he  completely  divided  in  a  transverse  dircctinn  into  two  ])arts.  The 
■'i-(lulla  was  torn  away  from  the  brain. 

Franco  Gondii  dcsiTiln-s  a  ease  of  fracture  ot  the  base  ot  the  skull  in 
'  li'irse  brought  about  by  falliii),'  into  i  tren<li  :   tlie  horse's  mouth  struck 
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on  the  edge.  Tin-  animal  waH  ahlt-  to  travel  iiioni  than  two  milt*M  nfU'T 
the  aceident,  hut  then  Hhowed  HignH  of  (rotna,  the  tom^ierature  fell  to 
97'H''  K.,  and  the  heart's  ai'tion  to  twenty-four  *)eatn  jier  minute.  Tiie 
rcM|iiration  waw  irn'tfular.  After  mime  hourH  the  h<^n^>  die<l.  I'oHt-mortcm 
examination  nh<>w»'d  the  entire  \mM-  of  the  Hkiill  to  he  fraeture<l.  Kxlra- 
meningeal  blinxlinn  ha<i  (MTurre<l  and  extendini  an  far  an  the  entrance  to 
the  Nftinal  eanal. 

Fracturttt*  of  the  xphenold  and  of  the  oceipitHl.  mid  even  of  the 
other  honeH  of  the  nkuli.  uxuaily  prtMluce  deatii  in  ii  Hhort  time,  often 
after  u  few  wcondH.  FractureM  of  other  craniai  hones  may  |irov<' 
fatal  if  attended  with  nuich  l>l<*«'diiig  into  the  lirain  cavity.  Mariot 
Maw  a  horw,  after  falling,  die  with  Iokh  of  <'oiiMeiouHneKS  and 
advaneing  dyxpniea.  Keeker  records  that  a  horM>,  after  having 
struck  its  head  against  a  wall,  immediately  died.  Post-mortem 
showed  a  conimiinited  fracture  of  the  <H'cipital,  »iti»  severe  extra- 
vasation of  hl<MMl  on  the  medulla  oblongata. 

Treatment.  In  subcutaneous  fractures,  without  n)uch  dishM-ation, 
rest  alone  is  recjuired.  Cold  applications,  laxatives,  and  spare  di«'t 
tend  to  ward  off  brain  symptoms,  and  may  suffice  in  small  fractures 
where  dislocation  of  the  fragnu-nts  is  only  slight,  and  tlie  brain 
functions  are  not  disturbetl.  Iteplacement  should  Ik-  attempted 
wher«>  it  can  Ik>  ctTected  without  making  a  wound,  and  thus 
endangering  aseptic  healing.  Strict  anti.sepsis  must  Im-  adopted 
in  compound  or  complicated  fractures  where  the  injury  is  still  recent, 
i.i..  has  not  existed  for  more  than  twenty-four  hours.  The  hair 
is  cut  or  shaved,  the  wound  examined  with  a  disinfected  fingj-r. 
splinters  of  bone  and  foreign  bodies  as  far  as  po.ssible  removed,  and 
the  entire  surface  carefully  wiished  out.  Plenty  of  disinfecting 
Huid  must  Im"  used,  preferably  in  the  form  of  a  strong  stream.  No 
harm  is  done  if  the  Huid  penetrates  the  coiniective  tissue  and 
produces  (edema.  Loose  shreds  of  tissue  are  removed  with  the 
scis.sors,  the  wound  sutured  with  sterilised  material  (catgut  or  silk), 
and  a  dressing  applietl,  kept  in  place  in  the  hor.se  with  the  help  of 
the  head  collar,  to  which  the  turns  of  the  bandage  are  fastenetl.  The 
horse  should  then  la>  placed  on  the  pillar  reins,  so  that  it  caiutot 
rub  off  the  bandage,  a>i  it  freipiently  attempts  to  do.  During  the 
first  forty-eight  hours  the  patient  must  be  watched,  and  the  usual 
measures  taken  to  wani  off  brain  sym{)toms. 
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(2.)  CONCrsslON  OK  THK  HKALV  ((COMMOTIO  CKRKHKI) 
CoiuuHnioii   JH   jihIucimI    ill   li.irwM   by  fn\U  <.r  <olli>.i.inM,   and     U-i 


fic<|iu'iitlv    \>\    kickx    frnni 
(lit 


nIkxI    f(Mit.     Wilhflm    i| 


ciiiulition  III  II  cow  which  had  fallen  a  diMt 


HlKIIOHCt 


I    th<- 


aiicc  of  14   feet    off 


a   wul 


DogM  and  cats  Hiiffcr  fn.-n  falln  from  windows  an  w.'ll  as  from  (liowc 
on  the  Mkiill. 

The    symptoms    coimiHt    of    Ionn    of    conm 


Ntand     and     walk',    Honu't 


(ikI 


a    Kiiiall,    infrc(|iimt    ])ulw.     In    cami 


present.     Respiration    is    soinetiines    irreniilar.     V 


held 


utusness.     inaliility     to 
iiiUH     pallor    of    the    mucous    memhranes, 
vora    vomiting    may     l»e 
arions    views    are 


eoncernin^r   the   alterations   pnidueoil   in   the   hrain  :     molecular 


ilisplaeemeiit    is   scarcely   sulHcieiit    explanation,    nor   do   tl 
menis    of    Koch    aixl    Filehne    d 


coiMlitions. 
Course.     \VI 


le    e.v|»eri- 
emonstrate    the    precise    pathological 


lere    coiKiLssion    is     not    associated    with     fracture    of 


■avity,  or  further   injuries,   ti 


the  skull,   lileedinjj   into  the  cranial 

symptoms  usually  disappear  in  a  short  time,  oft.-n  aft 

It    latest    after  some  days.     A  so-eidled   reaction   sometimes  f< 


lie 


er  a  tew   liours, 

olhtws, 

more   fre(|uent    and 


the   mucous    memhranes   lie<'ome   n-i\.   the   piilsi 
wiry  conditions   indicatinjt  fehrile   mischii'f. 

Medical  interference  is  usualK  conlra-indicHted,  and  if  adopti-d 
must  he  confined  to  treating  symptoms.  The  dniKs  oftenesi  em|)loyed 
are  heart   .stimulants. 

Ahsolute  rest  and  easily  digest ihle  f.MMl  in  moderate  (piantity 
ire  desirahle.      In   a   case   rejiorted   l.y    Wilhelm,   complete   reeoverv 


occurred  after  t 


wo 


days. 


(3.)    FHACTIKKS    oK    THK    KROMAL    H()\K. 

When  occurrinjj  in  the  upper  portion,  prognosis  and  treatment 
are  the  same  as  in  fractures  of  the  skull.  It  is  otherwise  where  the 
wall  of  the  frontal  sinus  or  the  external  plate  of  the  hone  is  alone 
involved.  Fractures  here  have  a  .litTerent  sigiiiHcation  aocordinjr 
to  their  |)osition.  In  most  cases  the  prognosis  is  favourable  mid 
treatment  successful,  as  experience  in  trephining'  the  frontal  sinus 
would  indicate.  In  ruminants,  fracture  of  the  frontal  hone  only 
liecomes  serious  when  the  inner  i)late  of  hone  is  affected  ;  then 
treatment  is  similar  to  that  in  fractures  of  the  skull.  Fracture  of 
the  horn  core  will  Ik-  considered  later.  In  tho.se  of  the  orl.itMl  pr<H>eH.« 
■'f  the  temporal  bone  the  eye  may  be  endanjjered.  as  in  fracture  of 
'lie  orbital  process  of  the  malar  bone,  eitiier  on  account  of  dislocated 
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friHEnifiitH  or  cxtmvitMHtiHl  IiIimhI  pri'HHin^  on  tin-  «•>«•  «imI  |>riKlu«'iiiK 
i<xo|ihthKlnio«(.  Sw(>llinK  of  the  orbit  nwy,  moreovt-r,  oxtpiid  to  the 
opt  if  lu-rvo,  ami  through  itM  atrophy  pnHliuf  IthiidiuMw.  Soine- 
tiinoH  tht'  h>»«T  jaw  in  alno  t>n(lan((«'rtMl. 

The  nxMt'H  to    dl«Knoal«  arc  the  (liHpiaicim>rit    of   the  fravturiMl 
pnH'OMn.  thf  position  and  ••xtt-nt  of  the  Mwehinji,  and  tho  ap|M'»raini" 


Km.  :i:U.     Splint  f       ractiirr  i>f  luirii  oni-. 

of  tin-  connt'clivc  tir»«u»-  of  tht-  vyv.  I>ut  whcro  there  in  niucli  Hwoiliiig 
diagnosis  niay  Ih-  doidttful. 

Treatmtnt.  Sulxntaneous  frai-tun's  of  tli  o  >.  a',  prct--^  , 
without  marked  disl(Kation.  only  require  eold  applieatioim  to 
minimise  hieeilinjf.  and  consefiuent  danger  to  the  eye.  The  animal 
should    reeeive    no    food    during    the    first    twenty-four    hours,    for 


Km.  ;)H."i.      Kiirni  ni  atiuvc  Hpliiil. 

mastiiatory  mnvements  are  not  only  painful  ItuI  produee  bleeding. 
Coniplete  resection  of  the  orbital  |)roeess  is  not  diftieult,  and  in  cases 
of  <'ompound  fracture  may  l)eeonie  necessary.  Any  considerable 
displacement  should  be  rectified,  if  nee<lful.  with  the  help  of  the 
bone  elevator.  Hendrickx  recommends  trephining.  Antiseptic 
measures  must  be  adopted  from  tin-  outs<t.  non-irritant  fluids  lieing 
selected.     A  bandage  is  then  applied. 

Fractures  i)(    the    horn   core  are   not    uncommon   in   ruminants. 


rHAcrrKK  ui'  tiik  kkontai.  hunk. 
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'Hwy  HH-  riKOftniMMl  \,y  tlu-  iitiiiiiiil'N  rcMiHtami-  to  iiiHiiipiil,itioii  of 
thi«  |iarlH,  hy  Bhiiornml  tnohilify  of  the  horn,  niiil  Hwi>lliiiff,  or  .vcii 
in>|>itati«m.  VVlMTe  hliHMl  Ham  LMtm-il  t!...  frontal  hjiiiim  th.-n-  in 
often  hl.MKl-MainiMl  or  (jti  .rt^-^  of  loniffr  MtandinK)  puriiL^nt 
(liHthar(t««  from  thi-  n(»«' ;  in  ••mpy«'rn(i  of  tin-  frontal  HJnuN  thi>  hcitil 
iH  oft»'n  held  lowi-r  on  tin-  «ffc<t«'«l  NJdi-. 

The  courw'  ih  j{«'»»'ri«lly  favoiiralilc  :  union  ^ih-h  on  n->.'iilailv 
in  HulxutiiniMMis  and  otlm  in  i  oinplir  ntcd  ,n«t'!*.  .«H|i«-ciallv  if 
antiH..|.tir  tn-atnicnt  \h  .-aily  a|i|ilii-d.  In  nonl.-cl.-d  aiid  lia.i  <aM<H 
it  in  often  adviMalil<<  to  n-movc  the  horn  core  cntirt'ly.  In  cowh 
grave  conwMUH'nceH  are  Moin<-tinn-N  olwervt-d.  'IVxtor  diwriln's  iht- 
(Kcurrence  of  epileptiform  seizure!*,  which,  however,  disappeared 
when  the  ManKuineo-purulenf  eontenl.s  of  the  frontal  sinus  had 
lieen  removed.  After  sueh  fraetnre,  a  bull  was  unahle  to  cover 
cows ;  erections  r)ccurre<l.  hut  the  animal,  when  affemptinK  to 
spring,  fell  towards  the  diseased  side,  an<l  was  useless  for  stud 
purpow's.  In  ('<mipoun<l  fractures  pus  fornnition  may  involve  the 
lirain,  and  bring  about  death  from  nicnieigitis. 

Treatment  in  subcutaneous  fractun-s  requires  fixation  of  the 
horn  core,  which  nuiy  Ik'  etTected  by  a  suitable  splint  passed  over 
Is.th  horns,  and  secured  by  bandages  (Fig.  Xi:>).  Skin  injuries  must 
Ik-  previously  disinfected.  The  animal  is  tied  up  so  that  the  horn 
cannot  Ik-  <lisplaced.  When  the  horn  is  but  slightly  loosened  it  is 
often  sufficient  to  pa.ss  a  bandage  in  a  figure  of  eight  tightly  round 
both  horns.  Obliijuc  fractures  are  often  sufficiently  kept  in  pla<e 
Ity  the  horn  its<'lf.  and  the  application  !>f  a  tar  Imndage  is  (piite 
sufficient.  \>  here  the  core  is  so  completely  sej>arated  that  union 
is  not  probable,  it  should  Ik-  removed  with  the  saw,  and  a  ilre.ssing 
H|)plied. 

Fractures  of  those  portions  of  the  bone  which  cover  the  iirain 
are  often  attended  with  injury  to  the  nuicous  membrane  of  the 
frontal  siruis,  and  are  indicated  by  swelling,  <lcpression  on  the 
forehead,  a  nasal  discliiirge.  at  first  blood-stained,  and  later  purulent. 
These  fractures,  although  usually  healing  without  disturbance,  are 
sometimes  followed  by  chronic  purulent  disease  of  the  frontal 
sinus.  When  the  fracture  remains  subcutaneous,  and  no  blood  is 
discharged   from   the  nose,   recovery   occurs   without    trouble. 

Compound  fractures  are  treated  anti.septically  :  any  cutaneous 
injury  requires  com|)lete  jtsepsis  ;  where  th*-  mucous  membrane  of 
tliefr(mtal  sinus  is  injured,  as  indicated  by  blood-stained  discharge. 
•"iii|''»'t«'  a,sepsis  is  more  dithciilt.  Hut  <-vcii  here  healing  may  Iw 
'tfccted,   and    often    iH-foie  this   is     complete    the  animals     may    Ih- 
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ri'tiiiiu'tl  til  work.  SeviTo  disloiation  inwardly  may  Im'  ri'nu'flu'cl 
hy  Ihe  iiso  of  tlie  hone  eh'vator,  or  by  trt'|)liinin>:.  Other  symptoms 
arc  treated  aeeordiiiir  lo  jjeiieral  prineiples. 


^M. 


(4)    L()()SK\1\(;    OK    THK    HOHXS. 


L 


if   one   or   lioth    horns   occurs    mule 


ihir 


circiniistanct's 


to   fracture   of   tlie   horn   core. 


(I    h 


orn    core 


ilv    I 


onlv    loosene 


"ionietimes   tlie    connection   l«'tweeii 
d,    or   tlie   sheath    is    fissured. 


Sometimes  the  horn,  al.houjih  completely  divided  from  the  core, 
can  lie  replaced,  hut  tho  new  horn  never  attains  the  natural  form, 
and  a  hlemish  results.      Loss  of  the  horn  is  accompanied  liy  profuse 


hleedintr.  hut  otherwise  scarcelv  e.xerci.ses  any 


other 


visihly  injuriou 


ti 


xirouu 


hl\ 


i'tfect.     Where    the    horn    is    loosened,     its    exterior    is 
■Icanscd.  dres.sed   with  an  antiseptic  and   protected   with  a   iiandatjc 

telv    loosened,    ti>e    horn    is    removed. 


■inuMU'cd    with    tar.      If 


complc 


and  similar  treatment  is  applie<l  to  the  horn  core. 

Fissure  of  the  horn  slieath  arises  from  hlows  or  hrui.ses  caused  liy 
or  other  animals,  or  it  mav  he  self-inflicted.  The  fissure 
andcrack  of   the  liorse's  hoof.      If   may   he  superficial   or 


atteni 


lant> 
resendiles 


deep,    hlcediiif.'.    or   suppniatinu'.    sometnnes    nivolvnifi    the   covernif; 


if    the    core    or   even    the    hon_\     proce^ 


'I'reatment    is   direct.-d    to 


irrestini;!      iileediiifi       arid      su|tpinat  ion,      liy     applying      anti.septic 
A  solution  of  sjelatine  (.".  per  cent.)  forms  an  e.\cellent 


astringents, 
liieniostat  if 


and    iodtiform-tannin    is    vcrv    useful    as   a   dressinf;    in 


simple  cases  of  h  irn  fissure. 


I 


speclii 
and 
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Wounds    and    injuries,    unaccompanied    hy    fracture.    re<|uirc    no 
treatment.     Concussion   may   he   |iroduced   hy  severe  shocks, 
deafness.    unc<introllahle     nmvements,    and 


iccojiiiised     hy     ( 


<ta>.'>rermg. 


Oi 


'V    I 


ilu'emtis 


(orses    sometimes 


injure    the    head. 


and  it  may  lit  ditticult  to  determine  whether  the  lirain  atVection 
or  tlie  injuiA  stands  first  in  order,  in  the  horse,  the  sk'n  carryinu 
the  forelock  is  sometimes  extensively  torn  hy  sudden  awkward 
movements  of    the    head    a^tainst    fixed    ohjccts.    anil    union  is  often 


difficult.     Wlieie    primary    iniioii    c 


iniiof     he    effected,    the    dividei 


flap   contracts,   causing   a    hlemish   and   depreciation  of   value. 


rill 


injiliv   is  very  cointiion   m   pit    ponies  which   work   lii 
without    some   special    protective   cap.      In  such   ca.se! 


seams  ar.'! 
tiap  inaA 


^ 
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:wi 


he  entirely  removed,  as  ii(>ppiuaiieeH  are  of  little  iinportaiice.  and 
siuh  animals  are  not  troubled  by  Hies.  Where  a  fragment  of 
the  oeeipital  crest  has  been  detached  it  should  be  removed, 
whether  the  wound  be  recent  or  of  old  staudina.  Healing  is 
usually  easy. 

In  the  dog  pus  f  oi  r  .'mn  i::  •)!.■  iemporal  nni.scles  is  often  kept 
up  l)y  foreign  bodies,  ioin  :i  Kinit  iii<;  i!.)g  .Milller  removed  a  splinter 
of  wood  :i\  inches  lo  :.  .in!  to  liav  been  in  position  for  nine 
mo'iths.  It  had  cause(,  •vui.'in:.;  Mbscc;.,  f(iriii,.;;on.  The  wounds 
in  cattle  resulting  from  pressure  ;;.*  ;iie  yok<'  will  be  described  under 
till-  liead  of  pressure  injuries. 

Prognosis  and  treatment  are  simple.  Attention  nuist  be  given 
to  concussion  of  the  brain,  wliich  is  sometimes  j)resent.  Kest  and 
antiphlogistic  laxative  treatment  are  indicated.  After  careful  dis- 
infection, tlie  edges  of  the  wound  are  Iwought  together  with  button 
sutures,  or  by  other  sutures  placed  at  some  di.stance  from  tin  margins, 
and  a  bandage  applied.  When  pus  formation  has  set  in.  retraction 
of  the  lappets  may  sometimes  be  prevented  by  inserting  deep  stitclies 
«ifhathick  thread.  WJiere  pus  formation  is  seen  in  the  Iiniporal 
nuiscles  of  dogs,  examinai  on  of  f)ie  face  should  be  made,  to  insure 
the  removal  of  such  foreign  bodies  as  shots  nr  splinters  of  wood. 
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In  working  oxen  the  yoke  often  injures  the  head,  necessitating 
skilled  treatment.  The  causes  of  such  injuries  are  very  varied. 
Sometimes  the  skin  alone,  especially  at  the  base  of  the  horns,  is 
bruiseil.  Extravasation  of  lilood  tnidcr  the  skin  is  rare,  though 
ex  riations  and  even  supert''ial  necrosis  of  the  skin  occin- 
trecpiently.  Periostitis  in  the  yoke  bed  is  probably  more  conunon 
than  is  thought,  but  escapes  observation.  So  long  as  the  injurv 
remains  aseptic  no  great  liarm  results,  but  when  the  parts  become 
infected  .serious  symptoms  may  follow.  Kxteiisive  bruising  of  the 
skin  with  excoriation  and  free  su|>piuat ion  is  rare,  but  fminiculosis 
"11  the  other  hand  is  fairly  common.  I)cep-seat>'d  suppuration, 
with  necrosis  of  the  periosteum  and  bone,  and  di.sea.se  of  the 
liontal  sinu.ses.  occin-  in  exceptional  cases.  Suppuration  near  the 
liase  ot  the  horns  is  of  particular  importance,  as  the  horns  may 
thus  be  lost,  seriously   ini|iairin!:  the  animal's  usefuliic.ss. 

The  causes  of  these  yoke-injuries  are  partly  of  a  constitutional 
'  liaracter.  .A  j.acnuv  forehead  concentrate-  the  pressnic  on  one 
-pot.  a  Imlging  one  causes  the   yoke  to  rock.      Failure    to    keep    the 
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partM  clean  where  llie  yoke  restw  prediHitoseH  to  injury.  eHpecially 
in  wet  weather.  Badly-tittinn  yokes  are  a  fruitful  <aurte  of  hruiHe.x 
and  excoriations  ;  but  want  of  skill  in  padding  the  yoke  is  less 
serious  than  unskilful  patlding  in  the  case  of  horse  collars. 

Symptoms.  So  long  as  the  injuries  are  of  an  aseptic  character 
the  animal  only  shows  a  certain  tuiwillingness  to  pull.  This  is  often 
attributed  to  temper,  and  the  veterinary  surjjeon  is  therefore  rarely 
called  in.  his  services  In-inji  first  invoked  when  there  is  some  visible 
vv(mnd.  Injuries  are  mo.st  liable  to  occur  when  the  horns  jfrow  'n 
a  forward  and  downward  direction. 

The  prognosis  is  usually  favourable ;  even  extensive  bruising 
of  the  frontal  bone  heals  under  suitable  treatment.  Injuries  at 
the  base  of  the  horns  m\ist  always  be  regarded  with  suspicion,  as 
they  may  lead  to  loss  or  displacement  of  the  h'>rn  so  that  the  yoke 
can  no  longer  l)e  applied. 

Treatment  is  chiefly  of  a  prophylactic  character.  The  yoke  should 
tit  well  and  its  bed  should  l>e  fre(|uently  cleaned.  Oxen  working 
together  should  be  of  similar  speed  and  temperament,  and  the  drivc-r 
should  see  that  each  does  an  e(|ual  share  of  work.  The  local 
injuries  are  treattni  on  general  principle.  In  ca.ses  of  necrosis, 
.separation  of  the  })eriosteum  or  horns  from  underlying  tissues  or 
abscess  formation,  free  use  of  the  knife  is  called  for.  Kvery  effort 
nnist  he  made  to  preserve  the  horns  and  to  ensure  the  resulting 
cicatrix  being  as  small  a.s  [..jssible.  If  it  is  imperative  that  the 
animals  continue  at  work,  circun.scribed  injuries  niay  be  shielded 
by  surrounding  them  with  pa<ls  and  so  relieving  them  of  pressure. 
Extensive  disease  of  the  yoke  bed  necessitates  either  entire  rest 
or  the  use  of  a  collar. 


1     >: 


(7.)    THKPHlNIXt;    THK    CRANIAL   CAVITV    IN    SHKKP    Oil 
CATTLK.    OH    OPKNlNt;    BY    THK    TKOCAK. 

The  cystic  forn»  (('opnurus  cerebralis)  of  the  tape-worm  of  the 
dog  (Ta'nia  c(enurus)  often  develops  within  the  cranial  cavity  of 
the  sheep,  and  occasionally  in  that  of  cattle  and  other  animals.  It 
usually  attains  the  si/.e  of  a  hen's  egg,  and  animals  may  die  from 
tin-  resulting  (listurbanie.  So-called  gid  or  sturdy  generally  appears 
in  the  first  or  second  year  of  the  sheep's  life,  producing  signifi- 
cant })henomena.  No  treatment  short  of  operation  is  effect iial. 
Cfiuterisation.  or  refrigeration  of  the  skull  with  ice.  even  when 
persisted  with  for  ihn-r  weeks,  is  itf  Hti  .ivail.  Opening  the  .-ikii!! 
with  :i  trociir  oi   !)orer,  or  by  trephining  in  suitable  ca.ses.  is  the  only 
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satiBfacfory  tn-iitiiu-nt.  Kvcn  in  tlic  i.ii'vi«)u.s  (cnfiiiy  this  was 
attempted  hy  Mvineii  in  a  piimitive  way  witli  the  pocket-knife, 
but  HuceeHs  e(,iilil  only  he  satistaitoiily  atta'  '  I  when  proper  in- 
struments had  iK-en  eonstrueted.  Tliese  e(msist  of  a  small  trephine 
about  i  of  an  ineli  in  F)readtli.  or  of  special  trocars,  which  ha%f  been 
perfected  hy  Z«'liden. 

It  is  of  primary  importance  to  fix  the  position  of  the  cyst  (or 
cysts).  This  is  usually  in  the  neighbourhood  of  the  surface  Of  one 
hemisphere  of  the  brain.  Sometimes  it  can  be  recognised  by  the 
softness  and  yielding  of  the  bone  on  strong  |)ressure.  Percussion 
gives  a  dull  sound  over  the  atTectcd  spot,  a  symptom  to  which 
Villborg  directed  attention  la«t  century.  Hut  these  signs  are  often 
entirely  wanting,  and  the  position  of  the  parasite  can  .miy  be  con- 
jectured fnmi   noting  the  peculiarities  of  the  patient's  movements. 

(1)  Where  the  patient  shows  turning  movements,  witli  the  head 
inclined  to  one  side,  the  cyst  generally  lies  on  the  sm-face  of  one 
liemisphere,  and  on  tiie  side  towards  which  the  animal  turns. 
Though  this  symptom,  according  to  .Mollers  c.vperience,  is  by  far 
the  most  reliable,  e.\ce[)tions  occur,  especially  where  the  cyst  is 
large,   and   presses  on  the  deeper-lying   portions  of  the   brain. 

(2)  Twisting  of  the  liead  towards  the  hind-iiuarters  points  to 
the  cyst  lying  in  the  depth  of  tiie  hemisphere  of  the  same  side,  or 
in  the  base  of  the  opposite  ventricle. 

(3)  A  depressed  .osition  of  the  liead.  with  a  desire  to  make 
trotting  movements,  and  al)normal  raising  of  the  fore-limbs,  suggests 
that  the  site  is  towards  the  fnmt  of  the  hemisphere,  or  in  the  de|)ths 
of  the  hemisjjhere  towards  the  corpus  striatum. 

(4)  Staggering,  with  general  uncertainty  of  piovement,  poin  s 
to  the  cerebellum  or  posterior  portions  of  the  cerebrum  as  the  position 
of  the  cyst. 

(5)  The  ba.se  of  the  medulla  oblongata.  o>  he  pons  varolii  or 
'  creU'llum,  is  affected  where  the  animal  falls  down  and  makes  rolling 
movements  around  the  long  a.\is  of  the  body. 

Experience,  however,  shows  that  in  most  opera (iie  cases  the  skull 

'vcr  the  hemispheres  must    be  selected  as  the  site  of  the  r)pcration. 

111.'  bladder  being  of  c(msideiable  si/c.  it  is  noi  neces.sary  to  discover 

1'^    central    point.     Accordingly,    wlu-n    the    skull    gives    no    direct 

■  udence  of  the  precise  .site,  most  operators  trephine  about   J  to  J  of 

11    inch   behind  the   horn   core   on  the    side  to    which  f,.-  head   is 

""lined.     To    avoid  injuring  the  sines  l.mgitudinalis.    the  puncture 
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opeiiitifj  the  cniiiiiil  cavity  the  tliinnod  luul  prDtnidinj!  d'  imter 
must  Ix'  ilividfd.  and  tlu'  hladdcr  and  lontciits  rem  -ved  w  rcepH. 

The  wound  in  tiie  skin  is  then  closed  witli  catgut  or  si  .  sutures, 
powdered  with  iodoform,  and  covered  with  an  adhesive;  though 
freipiently  only  a  tar  Imndage  is  applied  to  the  skull  to  prot.ct  the 
woiMid  from   tlies. 

Aliiller's  experience  with  trephiniim  has  not  heen  favourable, 
and  he  prefers  the  trocar.  The  following  is  tlie  method  of  pro- 
cedure ;  The    animal    is    laid    on    its  side    on    a    tal>le.    the  surface 

of  the  skidl  shorn,  and  the  skin 
disinfected.  In  rams  having  large 
horns,  where  the  skin  inclines  to 
form  folds,  this  is  rather  ditticult. 
The  trocar  is  provided  with  a 
carunila  suitahle  to  the  thickness 
of  the  skull,  that  is,  one  in  which 
the  round  shield  is  not  much 
fmt her  from  the  end  of  thecaiuuila 
than  the  thickness  of  the  skull, 
so    tliat    the    instrument    shall    not 

II  puncture     I  lie     lirain     (Kig.      '^'^il)■ 

I  With  some  care  and  practice,   how- 

ejB  ever,  this  appliance  is  not  re(|uired. 

P  H  It    must   he    remend)ered    that    the 

1  B  tiiickness  of  tlie  skull  varies  con- 
f  9  siderahly  ;  in  «'we  lamhs  it  may 
^■^^  large  horns  it  is  often  more  than 
;;  of  an  inch.  Tlie  point  of  the 
trocar  (previously  disinfected  l>> 
hoiliiig),  lieimi  <lireeted  toward-^ 
the  middle  line  and  backwards,  is  thrust  through  llic  roof  of  the  skull 
hy   semi-rotary    movements. 

The  stilettc  is  then  removed,  and  if  the  bladder  has  been  punctured 
its  clear  serous  contents  begin  to  escape  through  the  cannula,  .\ttci 
spontaneous  discharge  has  ceased,  the  empt_\  syringe  (Fig.  XW)  i- 
inserted  thramh  the  <anniila,  and  any  remaining  fluid  removc.l. 
The  syringe  is  held  in  the  right  hand  with  the  tiiunib  in  the  ring  oi 
the  piston,  anil  the  point  towards  the  little  linger.  Inserting  n 
about  as  far  as  the  cannula  penetrates,  the  pi.ston  is  slowly  drawn 
up  by  the  tlitittib,  .tiid  the  pr-H-^';  i«  rcpe:ited  as  often  as  recpiirc' 
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will  be  felt  in  withdrawing  of  the  piston.  In  such  case  the  pull  is 
maintained,  and  the  syringe,  drawing  with  it  the  sac  and  contents, 
is  cautiously  raised,  until  the  sac-wall  comes  in  sight  and  can  he 
grasped  with  blunt  forceps  and  completely  taken  away.  Usually 
the  cyst  contains  free  heads  floating  in  the  fluid,  which  must  not 
be  thrown  on  the  ground  ;  and  the  bladder  and  contents  must  both 
l)e  completely  removed  and  destroyed.  The  skin  wound  is  disinfected, 
covered  with  tiirjientinc.  collodion,  or  tar.  and  usually  heals 
satisfactorily. 

Difficulties,  however,  are  sometimes  met  with.  Animals  ap- 
parently successfully  operated  on  may  die  after  a  few  hours,  and 
post-mortem  shows  bleeding  from  some  of  the  larger  meningeal 
vessels.  Where  careful  antisepsis  is  not  carried  out.  inflammatory 
processes  may  also  result.  Injury  to  a  lateral  ventricle  is  especially 
dangerous,  being  apt  to  be  followetl  by  fatal  hydrocephalus  purulentus, 
running  its  c<»urse  in  a  few  <lays.  Frequently  the  cyst  is  in  the 
cer(5)ellum,  or  a  cerebral  lobe,  when  its  removal  is  impracticable. 
When  several  cysts  exist  in  different  positions  in  the  brain  the  ca.se 
is  hopeless.  Sometimes  the  bladder  is  not  met  with  when  the  trocar 
is  introduced,  no  fluid  discharges  after  reiaoval  of  the  .stiletto,  and 
it  becomes  a  question  whether  to  introduce  the  trocar  more  deeply 
or  to  operate  at  another  point.  When  antiseptically  treated  from 
the  first,  the  wound  seldom  gives  much  trouble,  and  no  objection 
exists  to  renewing  the  attempt  in  another  place.  Sometimes  the 
sac  lies  so  deep  as  to  be  impo-ssible  of  removal,  and  little  good  can 
!>♦'  done,  even  with  the  explorer  first  designed  by  Stiirig,  and  improved 
l>y  [.rf-hmann.  The  injuries  inseparable  from  the  use  of  this  instru- 
ment do  not,  however,  occasion  any  particular  danger. 

Hams   with   large   well-developed    horns  give   most    trouble.     In 

ilitni  the  frontal  sinuses  are  large,  and  cover  so  much  of  the  skull 

'liiit  only  the  posterior  folds  of  the  cerebrum  can  be  directly  reached 

tn.m  the  exterior.     Moller  endeavours,  in  such  cases,  firstly,  to  trephine 

'lie  frontal  sinus,  and  thence  to  open  the  roof  of  the  cranium  with 

'  trocar.     It  is  difficult,  however,  to  make  the  frontal  sinus  aseptic, 

11(1,  in  rinsing  it   out,  large  quantities  of  fluid  pa.ss  into  the  nasal 

liainl)ers,  producing    difficulty     in     breathing.     Hence,  during    the 

ixration,  the  head  should   be  |)endulous,   though  this  is  attended 

ith  coasiderable  discomfort  to  the  operator.     The  easiest  subjects 

■•    ewes,  in  which  both  fkin  and  bone  are  alike  thin. 

.\t  l)est  the  losses  are  heavy.  Generally  only  1(1  per  cent,  are 
■  "d,  and  of  these  some  die  later  of  the  seqUetje  of  the  disease.  The 
•ration  is  usually  confined  to  rams  and  specially  valuable  animals. 
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The  pereentage  of  cures  claimed  varieH  greatly.  Knglehart.  records 
0  per  cent.  ;  Stohr,  15  per  cent.  ;  Scholz,  2ft  per  cent.  ;  Dammann, 
3:{  per  cent.  ;  Reboul,  who  operates  in  primitive  style  with  a  cobbler's 
awl  and  feather  q'<ill,  states  that  he  has  saved  50  per  cent.  ;  and 
Siitner,  even  70  per  cent.  Kuhlmann  claims  to  have  saved  from 
one-half  to  one-fourth  of  those  operated  on,  exclusive  of  the  cases 
in  which  no  bladder  could  l)e  found.  These  variable  rcsuhs  depend 
partly  on  accident,  and  partly  on  the  skilfulness  of  the  operators. 

Tlu'  failures,  in  recent  years,  deiwnd  in  part  on  the  formation  of  skull 
and  condition  of  skin  in  the  nKKlerti  races  of  sheep,  and  in  part  on  the 
fact  that  many  operators  do  not  remove  the  hlatlder,  and  thus  obtain 
o!dy  ten»iH)rary  relief.  The  pn'ventioii  of  such  parasitism  is  secured  by 
close  obsi-rvation  of  dogs  and  their  treatment  with  vermicides,  and  the 
yard  fi>eding  of  lan\l»H  and  yt)ung  siieep.  Preferable  to  operation  is  the 
prompt  ftHtling  and  eaily  siauglit«-i  of  all  subjects  so  soon  as  they  numifest 
any  api)earanc(!  of  the  disease. 

In  cattle,  sturdy  is  rare  \n  North  Germany,  but  occurs  more  frequently 
in  the  .South.  Cysticerci  were  fouml  in  the  Salzburg  slaughter-houses 
in  large  numbers  of  cattle,  and  sturdy  is  said  to  be  rather  conmjon  in  cattle 
throughout  Steiermark,  Kamten,  the  Tyrol,  Bukowina,  and  Dalmatia. 
Ditfering  from  siieep,  in  which  the  disease  almost  always  appears  during 
the  tu'st  two  years  of  existence,  cattle  suffer  at  more  advanced  ages.  The 
svniptoms  are  essentially  the  same  in  both  classes  of  animals,  and  consist 
of  the  peiuliar  position  of  the  head,  dilatation  of  one  or  both  pupils,  and 
abnormal  movements,  similar  to  those  in  sheep. 

In  cattle  the  disease  often  takes  an  acute  course,  rendering  operation 
useless.  Nor  if  performed  does  it  insure  success,  the  result  often  depending 
on  accidental  circumstances.  Although  observations  of  successful  opera- 
tions have  been  published  (Coopt-r,  Berliiolet,  and  others),  reiwrts  of 
unfavourable  results  are  not  wanting.  As  the  result  is  always  uncertain, 
it  is  better  to  slaugiiter  alfected  animals  early,  though  treatment  may  be 
attempted  in  particularly  valuable  breeding  animals. 

Treatment  is  strictly  surgical.  Albrecht,  Merkt,  and  others  claim  to 
have  »d  a  fair  degree  of  success.  Munch  cured  8  cases  out  of  11  operated 
on  ;  Merkt  had  50  per  cent,  of  recoveries.  Only  those  animals  should 
\h-  selected  for  operation  which  eat  well  and  show  no  marked  interference 
with  sensation,  and  which  always  tuni  towards  the  same  .side. 

In  operating,  the  marked  differences  in  the  skull  formation  of  the  two 
classes  of  animals  mu.st,  however,  l)e  borne  in  mind.  In  cattle  the  frontal 
sinuses  extend  over  the  greater  part  of  the  cranium,  and  only  through 
them  can  the  cerebral  hemispheres  be  reached.  Hence  diagnosis  and 
treatment  meet  with  the  same  difficulties  as  in  large-horned  ranus. 
Softening  of  the  external  cranial  plates  evidently  cpnnot  occur  here  ;  but 
the  inner  temporal  plates  are  sometimes  so  bulged  that  they  come  in 
contact  with  the  external  plates.  This  may  be  discovered  by  percussion, 
and  the  position  of  the  parasite  located  by  sounding  the  frontal  and 
Miiiurinr    maxillary    sinuseu.    using    the    metallic    end  of  the  Tpercussioii 

hammer. 

The  aninud  is  cast  and  the  ojR-ration  performed  with  strict  antiseptw 
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precttutio.w      VU-rkt,   wl„.  Ih  sui.ix.rUd   by   All.re<:ht.  de«ciiU.«  tl.c  pi,,- 
cedure  as  follows  :    -  ^ 

An  inciHi.m  about    I J  inclu-.  l.mg  is  .uud.-  Ihrou^li  tlu-  skin  imrallel 
witl,   and  distant  g  of  an  inch  from  tlie  middle  line.     Tlic  incision  should 
not    he  conmum'.Hl  too  high,  as  in  that  direction  the  two  ..lates  of  the 
ten.p<,ral  Innie  lie  wider  apart.     At  right  angles  to  this  incision  a  second 
ahout  I  inch  in  length,  is  made  and  then  the  second  longitudinal  cut.     An 
jissistant,  kneeling  behind  the  animal's  heiul,  holds  back  the  Hap  with  . 
hook    the  exiK.se<l  i^riosteum   is   carefully  removed    and    a    hole    about 
1  inch  m  diameter  is  made  with  a  trephine.     This  e.\po.ses  the  inner  or 
cranial  plate  of  i„e  temiM)ral  Ixme.     Very  often,   however,   this  cranial 
plat^-  IS  in  contact  with  the  outer  or  has  become  al)8orbed  ;    if  not  it  must 
be   removal   witi,   the   g,?iige     bone   forceps    or    bone    scivw.    as    it    can 
seklom  be  reached  with  the  trephiri...     In  any  case  the  trcphin.-  must   b,- 
us,Hl    cautaouslv    and    the    cut    made  slowly,  to    prevent  the    instrument 
suadenly  breaking  through  and  so  injuring  the  brain.     Where  the  sec.nd 
|)late  exists   it   is   necessary  to    remove   with   lK)ne  forceps   all    the  thin 
softened  portionH  of  bone  covering  the  cyst  so  as  to  facilitate  removal  of 
the  bladder,  which  is  often  of  large  size. 

Having  at  last  producwl  a  hole  about  J  an  inch  in  diameter,  the  brain 
will  be  seen,  in  favourable  ciises,  to  be  pressing  against  the  edges  and 
on  mcismg  the  meninges  the  distende<l  bladder  will  at  once  protrude 
•As  s()on  a«  this  occurs,  the  straw  iM-dding  should  be  removed  from  below 
the  affected  ,sid<>  of  the  head  so  as  to  allow  it  to  descend  and  thus  render 
removal  of  the  bla<lder  .-asier.  The  cyst  usually  bursts  spontaneouslv  ; 
It  not  It  can  l)e  rupture<l  with  a  director,  after  which  the  wall  is  cautiously 
grasped  with  forceps  and  withdrawn. 

The  point  of  operation  is  then  cleansed  and  the  skin  Hap  simpiv  laid 
111  place.  The  w.mnd  alway.s  heals  readily.  -Vfter-treatment  consists  in 
keeping  the  animal  quiet  and  the  wound  undisturbed.  The  entire  body 
including  the  head,  is  clothed  and  the  animal  allowwl  to  lie  until  the 
''■"H>orary  period  of  stupefaction  has  passed.  When  energetic  struggles 
I'egui  and  the  patient,  lifting  the  head,  attempts  to  rise,  the  hobbles 
ire  removed.  Sometimes  twelve  hours  elapse  before  this  occurs.  In  such 
'■ases  the  result.s  are  always  much  better  than  when  the  iiatient  gets  up 
'(iiickly.  '  e  1 

,The  animal  is  supiwrted  to  a  stall,  into  wh'cli  t  is  placed  backwards, 
strong  sack  or  length  of  cloth  is  sewn  together  .so  as  to  form  a  collar  to 
•i|v..p  the  lower  part  of  the  neck,  and  to  this  are  attached  two  ropes 
"iiicii  are  fastened  respectively  to  two  posts  driven  tirmly  into  the  ground 
■>^  H  distance  apart  of  one  yard.  This  keeps  the  animal  in  position  without 
"iKJimg  the  head.  If  it  goes  forward  it  hangs  in  the  .sacking  collar  ;  if 
""■k  it  meets  the  wall.  The  eyes  should  be  bandagwl  and  the  stable 
^'■|)l  lierfcctly  (,met.  Animals  sometimes  recover  very  rapidly  -even  in 
'  I'w  liours.  •        ' 
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DISEASES    OF    THE     XECK. 

I.     WOUNDS  AMD  BRUISES  OF  THE  TISSUES  OP  THE  MECK. 

In  tlu'  domestic  aiiinmlN  the  icrvi.'tti  vertebriB.  which  are  compiiru- 
tivelv  lonff,  are  mirrounded  by  weJl-develoiH^l  inuscleH,  and  tliu« 
protected  from  injury.  Anteriorly,  i.e..  »)eloW  the  cervical  iwrtu.n  o 
the  vertebral  column,  lie  the  trachea  and  iBsophagu«  the  jugular  aiut 
carotid  with  the  nerve  trunlw  of  tiie  vagurt  and  sympathetic  ;  above  the 
vertebrse,  the  ligamentum  nucha,  which  given  attachment  to  niany  <.f 
the  muscles  of  the  neck.  The  latter  consists  of  a  round  iK.rt.on  forming 
the  upper  Iwrder  of  the  neck,  and  a  flat  p<irtu.n  which  extends  m  the 
middle  hue  from  the  vertebra-  to  the  <'ordiform  portion.  The  c^.l  ect  v. 
muscles  of  the  neck  are  surrounded  by  two  fascisB  which  .-xtend  to  t  . 
witheis  and  back,  and  l>ecome  attached  to  the  cordiform  i«.rtion  of  t  u 
ligamentum  nucha-.  In  cattle  the  skin  is  folded  at  the  lower  end  ..f  the 
neck  to  form  the  dewlap. 

Wounds    confined    to    the    skin    are   of    no   great   consequence. 
Deeper  reaching   injuries  may   involve  important   organs.     To  this 

class  belong —  ,,...,. 

(1)  Bruises  and  wounds  of  the  fascia  of  the  neck  and  of  the  llgamen- 
turn  nucha.     When  healing  results  by  primary  intention,  these  ca.scs 
are  also  unimportant,  but  should  pus  formation  occur,  the  tendinous 
structures    (fascia,    ligamentum    nuchse)    usually    become    necrotic 
Separation  of  dead  particles  requires  a  long  time,  and  during  the 
process  fresh  tracts  of  tissue  are  often  infected.     Healing  is  thu> 
retarded    and    rendered    difficult.     This    is    especially    ^requent    n, 
injuries  to  the  jwU,  withers,  ligamentum  nuchse,  or  adjacent  fascia 
which   lead   to   chronic  formation  of  pus  and  sinuses.     The  procc>~ 
often   starts  at  the  withers  and  extends  thence  to  the    ligamentuM, 
nuch.T  and  muscles  of  the  neck;    these  conditions  are  treated  .1 
under  '"  Diseases  of  the  Back."     It  is  here  only  necessary  to  remark 
that  all  such  ca^es  are  treated  by  thorough  antisepsis,  and  prevent  in  .' 
as  far  a«  possible  extension  of  infection  and  pus  formation. 

(2)  Injuries  to  the  large  blood-vessels  of  the  neck,  carotid  a-i 
jugular.  Injuries  to  the  carotid  by  sabre  cuts,  thrust**  from  Ian.  < 
or  other  sharp  objects,  a«  well  a^  those  inflicted  during  venesect  1  .. 
mav  endanger  life,  bv  producing  bleeding  or  suffocation.  Injur  > 
to  the  jugular  vein  are  less  grave,  though  its  complete  sect  11 
may  lead  to  fatal  hemorrhage  ;    while  there  is  also  a  danger  ot     .1 
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entering  the  hl.KKl  stream,  an  accident  which  is  favouretl  i.y  tiie 
negative  blcKKl  pressure  in  this  vessel,  and  by  Us  liability  to^ape 
in  consequence  of  attat^hment  to  neighbouring  tissues.  The  escape 
of  dark-coloured  blood  in  a  stror.g  steady  stream  jx.ints  to  injury 
of  the  juguKir  vein,  and  calls  for  its  secure  ligation,  which  must  In. 
performed  on  both  si.les  of  the  wound  ;  on  the  peripheral  side  to 
stop  bleedmp  ..n  the  central  side  to  prevent  entrance  of  air  int.,  the 
blood  stream. 

Free  bleeding  in  jets  indicates  injury  of  the  carotid  or  of  om> 
of  the  larger  arteries,  and  ne.essitatcs  ligation  of  the  injured 
vessel.  The  closure  of  small  skin  wounds  in  no  way  removes  the 
danger,  because  the  blood  accumulating  under  the  skin  and  loose 
connective  tissue  of  the  throat  presses  on  tlu-  trachea,  ami  may  threaten 
suf!,x>ation.  There  should,  therefore,  In-  no  hesitation  in  ligaturing 
the  carotid.  At  the  point  of  bleeding,  a  cut  must  l>e  made  parallel 
with  and  a  little  above  the  jugular,  dividing  the  skin  and  subscaimlo- 
hyoideus  muscle.  The  loose  connective  tissue  is  pressed  to  one 
side  with  the  index  finger,  and  the  vessel,  easily  recognised  by  its 
<listinct  pulsation,  sought,  drawn  forward,  sej)arated  from  the  vagus 
sympathetic  and  recurrent,  and  after  In-ing  twice  ligatured 
severed  between  the  two  threads.  Section  of  the  vessel  is  intended 
to  prevent  tearing  away  at  the  point  of  ligation,  which  is  favoured 
by  the  natural  tension  of  the  carotid. 

It  is  necessary  to  remark  that  the  blood  may  flow  in  a  regular 
stream,  and  not  in  jerks,  even  in  injuries  of  the  carotid.  This  is 
the  case  where  the  blood  ,|„es  not  find  direct  exit,  but  flows  under 
the  skin  or  into  the  connective  tissue  spaces.  A  red  colour  and 
|)c.wcrful  stream  always  suggest  injury  to  the  carotid. 

(3)  The  larger  nerve  trunks,  like  the  vagus,  sympathetic  and 
recurrent,  may  be  Injured.  From  nerve  injuries  roaring  has  repeatedly 
been  seen  to  result  in  the  horse.  Where  injuiy  to  the  nerve  exi.st.s. 
"I-  IS  suspected,  the  strictest  antiseptic  precautions  mu.st  Im-  ob.serve.l 
In  prevent  extension  of  inflammatory  processes,  and  to  bring  about 
I'Kular  and  early  closure  of  the  wound.  When  nerve  rupture  has 
"iiiirred  the  ends  should  l)e  sutured. 

(4)  Wounds  in  the  neck  may  be  complicated  with  perforaticm 
"I  the  trachea  ;  and  though  such  a  condition  is  seldom  directly  fatal 
"  -ccasionally  leads  to  death,  from  blood  entering  the  trachea  and 
lungs  and  producing  suffocation.  The  emphysema  often  seen  about 
'!.<•  neck  of  sheep  after  injuries  (dogbites)  to  the  tritcbea  is  a  wrious 
't  ii"t  always  a  dangerous,  complication.  Tracheal  injuries  are 
"cogiiLsed    by  the  bloodstained  discharge  from  the  nose,  the  frothy 
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.■..ii(Jiti<.ii  of  1h."  wound,  m  well  an  hy  t'lnpliynt-nm  in  th«.  n.MKhlM)ur- 
IkxmI  of  th.«  iiijurv'.  Hl«HKly  <liHchttrK«'  from  the  ii.*«'.  coughinx, 
rattliim  in  tlu>  thnmt.  iinti  dyHpniBii  point  to  tlu-  entranw  of  ii 
Irtrxv  (|uantity  of  I>Io<kI  into  Ww  Inuhi-u.  When-  tlim.  Hymptoinn 
iH'.ur.  tin-  hiwdiiifi  \t^x*'\H  must  Im'  imnuHliatt'ly  tif<l  ami  patients 
with  injuries  to  the  trmhea,  or  in  its  neinhhourh.MKl,  should  not  In- 
left  uiialtendetl.  Kxtravasations  in  the  neek  sometimes  lead  to 
euiiipressioM  of  th.-  traehea  ami  death  from  sutfcH-ation,  ami,  where 
this  threatens,  triu-heotomy  In-eomes  necessary.  It  is  also  called 
for  wlien-  mueh  MckkI  has  enteretl  th.-  lungs.  A  tam|Km  cannula  is 
inserted,  or  the  trachea  plugged  above  the  .aiuuila  to  prevent  the 
I)1o<k1  passing  downwards.  In  such  cases  the  tracheal  tulw  must 
1k^  fixed  with  especial  care  to  prevent  the  tampons  falling  into  the 
trachea.  For  this  pun>o»e,  and  in  order  to  Ix-  able  to  remove  the 
tampon  more  easily,  it  is  well  to  encircle  it  with  a  piece  of  tape,  which 
can  l)e  fastened  round  the  neck.  For  further  information,  refer 
to  the  article  on  tracheotomy. 

(.5)  Injuries  to  the  oesophagus  are  not  so  frequent.  They  usually 
.wcur  in  the  lower  third,  on  the  left  si<le  of  the  neik.  <Es(.phageal 
mischief  is  shown  by  the  presence  of  chewe<l  food  or  saliva  in  the 
wound.  Though  such  wounds  are  not  dangerous  to  life,  they  re(tuire 
a  long  t'  'ic  to  heal,  anil  are  apt  to  lead  to  fistula. 

(«)  Wounds  lower  down  on  the  neck,  usually  prtHhued  by  the 
larriage  |)ole.  or  by  rumiing  against  obstacles,  may  extend  8  to  12 
inches  deep  U'tween  the  shoulder  blade  and  thorax,  anti  cause 
extensive  destruction  of  the  nuiscuiar  tissues  of  the  shoulder  and 
breast.  Th«-y  are  sliii  more  serious  when  they  extend  to  the  first 
libs,  or  the  spa<-e  In-twecn  them.  Complicated  fractures  of  thr 
ribs  arc  often  prixluced   in  this   nianner. 

The  wound,  if  conlined  to  the  muscular  tissue,  reipiiics  ii.> 
particular  attention,  although  fatal  resuhs  occasionally  ensue  from 
extensive  pus  formation,  or  from  infection  of  the  chest.  The  extent 
of  such  injuries  is  sometimes  difficult  to  ascertain  at  tirst.  and  foi 
a  few  days  diagnosis  shoulil  be  guarded.  Where  one  or  another  nl 
the  ribs  is  injured,  purulent  pleuritis  and  death  can  seldom  ln'  avertcii 
Karly  and  cimtinuous  irrigation  should  Ik-  adopt e«l,  and  the  woun'l 
in  the  skin  and  muscles  laid  open  to  allow  free  exit  of  discharg. 
This  is  even  more  requisite  where  the  injury  extends  to  the  muscul.u 
tissue  of  th.>  breast,  and  under  the  shoulder.  With  free  openiii- 
.,„,!  ti„.  „s<.  of  dni!!UiL'c-tul»-H  such  wounds,  however,  usually  hta 
satisfactorily.  Injuries  involving  the  sternum  are  dangerous.  Im'chu- 
this  bone   is   liable  to  become  necrotic,  protlucing  so-called  slerm. 
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HinuH.  which  Moldom  healH  within  a  r...iN..t.al.!..  tiin.-.  T„  ..n.v.M.t 
Hu.-h  .ornplicaticniH  th.'  wo.iikI  ,nu«t  \h>  f,ir,.f»|lv  .l.-arwd  (oi,- 
tinuouHly  irrigated,  and  wvU  drained. 


II.-FRACTURES   OF   THE    CERVICAL    VERTEBR/E. 

'I-HK  tt»H,ve  fr«etur.-M  are  n..t  unc.nunnn  i.,  h.-rHOH,  Fraetun-s 
..f  the  atlaH  and  of  the  other  vertehra-  of  the  neek  ..eeui,  so„u.(i„,eH 
nr  Jy  and  sometinieH  together.  The  ,H»al  eauHe  i:.  falling,  as  in  hunt- 
ing <.r  Nt.M,pleeh.i«ing  ...r  in  heing  driven  over.  Fii.ling-hor.,.H  in 
violently  hueking  or  falling  over  Im.kwanis  not  infre.juently  fraeture 
a  eervieai  vertel.ra.  usually  the  third  „r  fourth.  In  hueking  or 
l.-aping,  if  the  fore-liiuhs  are  not  rapidly  extended,  the  animal 
.omeH  to  the  ground  on  it.s  m„uth,  and  thu.K  falling  even  on 
s.ft  ground,  may  fraeture  th.-  third  or  fourfn  vertehra 
Hertwig  Htates  having  seen  fracture  of  the  o.lontoid  proee>.s  ,  f 
the  second  eervi.-al  under  these  eon.litionM.  hut  su.h  fruetures  are 
rare  Vertehral  fractures  are  seldom  pr.Mluc,.,!  l.v  kicks  or  thrust« 
with  the  .arriage  pole.  Cattle  cause  them  l.v  violentiv  tilth.g  at 
each  other.  In  small  animals  they  result  from  l.lows  with  heavy 
.slicks  <.r  attempts  to  ,rawl  through  narrow  openings  in  which  theV 
liccome  fixed   and  struggle  to  get    free. 

Symptoms.  The  immediate  effects  ..f  ,.,.,vical  fracture  depeml 
on  Its  extent  and  the  degret,  of  injury,  if  any.  sustained  l.y  the  spinal 
cord.  Partial  fracture  (ohli,p,e  or  transvers,.  processes)  may  exhihit 
"uly  local  symptoms,  swelling.  stitfne.Hs,  etc.  Jn  horses  fractur..  of 
il.c  2nd.  3rd  ..r  4th  vertebra  may  la-  followed  l.y  in.stant  death  from 
implicatum  of  the  phrenic  nerves;  but  in  fracture  (.f  the  first  or 
last  tw..  cervical  vertebra..,  the  animals  may  live  for  some  ti'me 
Hractures  of  the  last  two  are  followed  by  paralysis  of  the  muscles 
of  the  shoulder,  while  frac-tures  „f  the  ol.li,,ue  proc.-sses  produce 
1 1  >rt  icolliM. 

A  ridu..^.horse,  injured  by  falling,  wa.s  rid.lc.  f..r  .some  miles,  but  died 
^.1.  days  later,  and  post-mortem  revcaltnl  fractur,.  .,f  the  sixth  cervical 
N  ,arfonl>..rg  dc«cnlK;d  the  following  ...scs  :  A  horse,  after  rumnngagaiifst 
.  i oor.  fell  rose  agam,  and  worked  for  three  hours.  Next  day  paralysis 
-  In,  death  occurred  ou  the  third  day,  and  iH.st-mortem  showed  the  h^dv 
•t  tl„.  se,-„nd  cervical  vertebra  hrokeii  .•on.,,letely  across.  A  horse  afteV 
!.illii.g  on  the  racecourse  was  ridden  .some  four  or  Hv,-  miles  further  Signs 
:■,  l.aralysi.s  then  apiH-art^l,  and  two  hours  aft.-r  the  fall  the  hors,-  ditni 
I  lie  autopsy  showed  a  transv.Ts,-  fracture  of  the  l.odv  ..f  li...  fourth  cervical 
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imnwHliatvly  .my  attj-iiipl  »»»  iu*<U'  to  rai*e  Ihi-  lif»d.  Aft«<r  Htandmn 
.luirtlv  ill  th.«  «V*»»U>  until  Hc|)t..mb«.r  Wli,  it  wan  in..v«l,  rf  pidly  »M>i«m<' 
w.irm>".  anil  in  iM.nwquciic-  waM  kill.-<l.  An  nx  thrown  tlown  whiUt 
KtrujtKlinn  with  another  coulcj  Htill  nni  ;  on  In-inK  jilu<«'tl  in  ii  Mall,  howevt-r, 
it  Hoon  iH-cuni-  iMiralyw-il.  anil  tin-  wtond  (.•rvitiil  vertf-hra  wan  (ountl, 
on  iMist-mortoni.  to  U- broken  into  four  pifci"*. 

Kolmo  rw'orilH  fracture  of  Inith  wingH  of  the  atlan  in  a  honw  which  liati 
fallen  On  the  following  <lttv  it  hIiowmI  difficulty  in  breathing,  rolling  gait, 
and  market!  HtilTneHM  ..f  tlie"iie<k,  nuiHCular  twitchings  and  great  pain  on 
moving  the  latter.  Thew  HyinptoniM  oontinuMl  ;  and  having  fallen  on  the 
twenty-second  day,  the  borne  wan  unable  to  riH«>  again,  and  dii-il  thri'e 
day«  "later.  I'.mt'-morteiii  Hliow.-d  calliw  formation  on  the  broken  wing»t 
anil  iiiHaminatum  of  the  meninges  of  the  ni.>dulla  oblongata.  A  cow 
whow>  honm  had  InH-onie  fast  in  an  ir.  ii  rack  wai«  found  unable  to 
Htand,  to  move  the  head,  or  to  eat.  I'lmt -mortem  diwovered  fracture 
of  the  wcond  cervical  vertebra,  and  blectling  into  the  vertebral  canal. 

In  one  year  the  following  vertebral  fractured  were  noted  amongnt 
the  PrimNian  army  horw-H  :  -Thirty  cervical  fractur«tt,  hIx  dorsal,  and 
s«>ven  lumbar. 

In  man,  injuries  to  the  Hiiiimi  <'<>rd  are  generally  aetMHn|mnied 
by  abnormal  rise  in  temperature,  reaching  43  to  44  centigrade  ;  but 
in  aniinnlH  no  olmervationn  are  available  on  this  point. 

The  course  of  the  diseaw-  is  Himilar  to  that  in  man,  although 
in  him  death  oc«urn  somewhat  later,  iKHause  the  nunlulla  oblongata 
or  the  spinal  <'or<l  is  not  so  often  injured.  Displacenu-nt  of  the 
pieces  of  bone,  bieeiling  into  the  spinal  canal,  or  inflammatory 
procesttes  generally  disturb  the  .uncti(m  of  the  spinal  cord  later, 
and  bring  about  ileatli.  Any  cervical  fracture  which  involves  tlw 
phrenic  nervPH  may  In-  followed  by  fatal  asphyxia  from  paralysis  ot 
the  diaphragm.  If  the  fracture  is  contined  to  one  or  another  of  tli- 
vertebral  pnK-esses,  the  animal  may  recover. 

Treatment  of    fracture  of  the  Ixwly  of   a  v«'rtebra  is  usually  "in 
possible,  liecause  death   is  almost    immediate.     Otherwise,  espcciallv 
ill  animals  worthless  for  slaughter,   it   is  of  the  first   importance  l. 
prevent    displacement    of    the    broken    fragments.     Where    such     . 
fracture,  or  one  atfectinj;  any  of  the  processes,  is  iM'lieved  to  »xi-i 
the  animal  is  placed  in  a  condition  of  absolute  re.st,  and  measiii.  - 
adopted  to  ])revent,  as  far  as  jiossible.  all  movements  of  the  licni 
ami   neck.     If   soft    parts  are   injured,   antiseptic    methcHls   must    Im 
employed    to     prevent     pus     formation,     necrosis     ami     spreinl 
inflammatory  processes. 

Complete  displacement    of  the  cervical   vertebra',  said   to  or 
in  the  horse,  may  here  be  mentioned.     As  it  usually  causes  immedi.i 
death,   there   is   seldom   opportunity   for  a   precise  diagnosis      C 
dition«  deseril)ed  a«  luxations  of  the  vertebra?  have  doubt h-ns  ott 
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b«.n  merely  frao.ur..H.     Thin  in  fru.  of  «  ,.««.  .|,„.h,h.,|   hy   Viven 
A    nn.l.      whH.h     shortly   In-for,.    Hh.I    .k..„    «Hllopi„K    aUn.t.   wa. 

the  left.     AttomptK    ,.,  lif,  .h.  h.arl  pr.Kiu.cl  ,nu.  h  ,.«i„.  ,ho  runk 
wa«   swollen    «„,    th..  .ndpital  r.-Kio,,  .|i....rf,Ml,     Th,.  ri^hf  winK  -f 

...t      H.  W..     Next   .lay  H„vm>    swHIi,,^  „f    ,h..    h.-a.l    l,„,|  h...     i„, 

""    "'•;   •  "^'^-hfth    .lay    ,|H.    ,...„.litin,.    rema .1    .......fiallv    th.- 

Kam...      l„lK.rcul..,M    i„  ,.,,.(,„.    in   ,.f„.„   a.sM.,..iaf...|    with    mus..ula. 

atrophy    an.l    u,„lat..ral    pro„„„..,„ „.,    ,„„    „,    „,^ 

v«'rt.'br«'. 


HI.     DISTORTION   OF  THE    NECK    (TORTICOLLIS). 

T.,B  .olU.,.,ive  t..r„.  torfUM-lliH  ha.  I«...„  us...l  i„  human  ......liH,... 

MMce    olden   t.m...    ...    ,|..H,.rilH-    many   .litT-r.-nt    ,..„,|i.i„„s     whi.-h 

on  careful   ..xam.nation,  hav..    nofhin«  in   .onuuon    with  thai    now 
..n.l..r  .-onHaleration.      in  anin.als.  .listortion  of   fh.-  ....k  >..M...ti«,es 

■K-urM  hut  .he  prtHine  anaton.i.al  .hanRes  u„  uhi.h  the  ahnorn.ali.y 
■lepemls  hav..  no.  Ikh.,  r.-copnis,.!.  ()„  .hin  a,-,oun.,  while  a-loptin^, 
'  ..'  Hhove  .leHiKuation.  we  .hall  en.leavour  .o  poin.  ou.  ,he  nature 
"t  the  mor.>  fre<|uent  of  .hene  .listor.ionN. 

(I)  Cramp  or  contraction  of   the  muscles  of  the  neck  o,.,urs    ho.h 
H.   men  an.l  annnal..      I„  nu-n  .he  mos.  fr,.,,u.M.tlv  atT,....,-.l   mnsel,. 

-  the  Hterno-..|ei,lo-mas|ni,h.uH  :    i.s   shor.eni„K    isof.en   ..on«en..al 
"  .levelops  .hronjrh  eiea.risa.ion  af...r  l.ir.h.     Sueh  .on.li.ions  have 
n...  iKjen  ohserve.    in  animaU.      H„,  TeU  !e  reeor.ls  ,ha.  an  eigh.  .lays 
"...I  slmwe.l  a.   short    n..ervals  at.aeks  of  .ramp  in  .(,..  lef.  ..rvi.-al 
;Mu.eles    .Irawin,.  ,h,.  h.-a.l  .o  ,1...  h-f.  :    „hen  n...  s„ppor„.,|.  i,   f,.||  ■ 

'"    '"••'lition  .l.sa,,p..ari..l   in  f.mr.een  .lavs,     .M..li..r  has  rei„.,..e.llv 
-■-  te,H,H,rary  .lispla..,.men.   ..f  th.-  h..a.l  an.l  n.-.k  in  Imrs.-s    .-o,;. 

—  Ml     on    rh.Mnna.i,.    aff.vtion    of    ,he    ahove-nan.e.l    an.l    ...her 
""-».-        I  1,-s,.     abnormalities    w.-r.-    a.ror.ipani.'.!      I.y    lam.'ness 

-      Bark^l    when    th..    liml.    was    Ining    Jiffe.l.      |„    ;i„^s    similar 
'-■»«»...■      .nirae. ions  „,  the  mus,.|,.s  of  .h.-  n.rk  also  .n.-ur    usuallv 
"*"    '«».^      The.v  can  1...  r,...oKn.s,..|   I.y  lo.al   pain  an.l  swellir.K 
"'    ■'«*v-x>st    M„|^     for    a    tV„.    |„.,„,^ 

=:  Pl»E*«    of    the  muscles  of    the    neck.     Whils.   .h.-    ,lisertse.l 

•Hin..,».    ,.au«mjf    the   ab..ve-nan„..l    .lis.ortions   are   to   U-  8.,niiht 

«-  ^«r»ve  s*le  of  .he  eiirva.un- ...  th,.  n,.,k.  .he  .-aws,-  .-.f  parahtir 

-'^-  (taring    th«-   .-ourse   of   diseases   ,.f   th,-   miildle  ear.     In  the 
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Uerman  Army  Report*  a  horst^  18  mentioned  in  which  paralyHin  of 
the  muscles  and  production  of  torticoliiH  resulted  from  a  carcint)- 
matous  growth  on  the  pt,-(>UH  temporal  bone.  Torticollis  appears 
in  horses  as  an  accompaniment  of  the  general  paralysis  of  cerebral 
meningitis,  and  in  diseases  of  the  medulla  oblongata  and  cervical 
spinal  cord.  Wilden  sjwaks  of  a  horse  which  showed  torticollis 
during  an  euute  brain  attack,  but  recovered  as  the  cerebral  symptoms 
disappeared.  Leisering  saw  a  dog  which  suffered  from  torticollis, 
and  simultaneously  from  hemiplegia  and  paralysis  (»f  the  ear  and 
eye,  with  softening  of  the  pons  varolii,  medulla  oblongata  and 
cerebellum.  In  birds — hens  and  ducks— MoUer  has  often  seen  the 
head  bent  in  a  semicircle  (so  that  the  beak  was  turned  l)ackwards) 
in  consequence  of  brain  disease,  or  following  intoxication  produced 
by  coal  gas.     The  same  is  noticed  in  canaries. 

(3)  Influnmation  of  the  soft  puis,  especially  of  the  muscles, 
consequent  on  severe  strains  and  lacerations,  is  produced  in  horses 
by  falling,  and  is  often  described  as  subluxation  of  the  cervical 
vertebrae.  Fambach  had  under  observation  a  horse  which,  by 
hangmg  back  in  the  halter,  produced  rupture  of  the  round  portion 
of  the  ligamentum  nuchse  just  l)ehind  the  occiput  ;  pus  formation 
and  necrosis  occurred,  and  were  followed  by  death.  Flessa  describes 
a  case  of  torticollis  in  a  horse  produced  by  rupture  of  the  levator 
humeri  muscle  Itetween  the  upper  and  middle  thirds  ;  recovery 
occurred  in  two  months. 

(4)  Subluxation  and  fracture  of  the  cervical  vertebrae,  (/oni- 
pk'te  luxation  of  the  body  of  a  vertebra,  as  above  stated,  is 
almost  always  fatal.  On  the  other  hand,  subluxation,  accompanied 
by  distortion  of  the  neck,  may  occur  without  injury  to  the  spinal 
cord.  In  France  the  condition  is  descrilted  as  •  entorse  vert^bro- 
cervicale,"  and  consists  in  subluxation  of  one  or  another  of  the  oblique 
processes  of  the  bone.  As  the  bodies  of  the  vertebrae  are  attached 
to  one  another  by  cartilage,  their  sei)aration  is  more  appropriately 
descriljed  as  diastasis,  but  this  is  a  condition  not  infre<iuently  com 
plicated  with  fracture  of  the  oblique  pHK-e»ses.  According  to 
Schrader,  Hippocrates  declared  that  the  conditions  descrilKni  as 
displacement  of  the  cervical  vertebra-  were  often  only  musculai 
diseases,  and  that  Absyrtus,  in  his  contemporary  History,  expreswd 
himself  in  the  same  sense.'  L«'1h'1.  Hurtrel  d'Arboval,  and  others 
combated  the  possibility  of  displacement  of  the  cervical  vertebrae,  and 
supported  their  contention  by  citing  eases  of  spontaneous  recovery 


'  Se<i  te  iiolu  Uture,  ii'm  liixiitiiiiimii  eeoa  sed  |»iTver»ii)ii»iu  (Schmder). 
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Hertwig  has  shown,  however,  that  such  diHi.Iacement  may  occur 
in  consequence  of  rupture  of  the  ligaments  of  the  c' :li(,uc  processes. 
Wilhams  found  degenerative  processes  in  the  intcr-articular  cartilages. 


Km.  :J38.     S'lhluxatioii  of  the  third  ccrvic.il  vertohru.  a«  sicii  fniiii  lli,-  left  side. 
In   other  cases   the  oblique  processes  are  fractured,     (hiitaud  and 
others  could  even  detect  distinct  crepitation.     Bu«sc  .states  having 
directly   felt    the    broken   oblique   prwess   of   the    vertebra.     Mciller 
detected    this   fracture   on   post-mortem   examination.     He    treated 


.^' 


'■'I'-  .'i:!'.!.     .Subluxnlioli  of  the  third  eeivieal  veitehia.  as  «eeii  fioiii  tlie  lighl  ,-id|.. 

■I  Horse  which  had  been  found  one  morning  cast  in  its  stall  and 
iMiable  to  rise  even  with  assistance  In  spite  of  all  efforts  it  was 
""l.v  got  up  next  day.  and  then  .sliowed  unmistakable  symptoms 
■I  torticollis.  The  neck  was  bent  at  its  middle  point,  at" a  rather 
-iris  angle,  and  directed  downwards  and  towards  the  right  side. 
Il'f   head   could   certainly    Ik?   pushed   towards   the   left,   prmfucing 
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crepitation,  but  immediately  fell  back  into  the  abnormal  position 
when  released.  Poet-mortem  showed  the  oblique  processes  of  the 
4th  and  5th  cervical  vertebrae  to  l)e  fractured,  and  their  surroundings 
infiltrated  with  blood.  There  was  no  injury  either  to  the  bodies 
of  the  vertebra,  the  spinal  cord,  or  its  covering,  nor  had  bleeding 
occurred  into  the  vertebral  canal.     The  torticollis  was  clearly  not 


Kl.i   .-UO.     DMortion  ..f  the  luik  (tortkolli»)  in  coiiocquoiu.'  "f  tin-  .lilkiii  of  a  liiii.l 
Muw  »M-<,.inin(?  cttURht  in  the  h..ul -collar.     (Redrawn  from  a  photograph.) 

the  mere  result  of  fracture,  hut  of  haemorrhage,  producing  parHJysi^ 
of  the  cervical  nerves.     Labat  saw  a  Kinuiar  caw. 

Moller  saw  a  thoroughbred  which  had  fallen  and  sustain.Ml 
distortion  of  the  neck  in  the  region  of  the  2nd  and  3rd  vertebra 
The  swelling,  which  had  at  first  been  considerable,  had  mostlx 
disappeared.  On  the  left  side,  lietween  the  2nd  and  3rd  cervica 
vertebrw.  a  tlistinct  prominence  was  seen  (Fig.  338) ;  whilst  iv 
the  corresponding  point  on  the  right,  a  depression  existed  sutfieienti> 
large  to   accommotlate  the    two   hands   when  extended  (Fig.    339) 
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The  condition  was  doubtless  due  to  subluxation   between  the  2nd 
and  3rd  cervical  vertebrae. 

Werner  saw  a  horse  which  after  running  into  and  striking  a 
carriage  with  its  head  lay  senseless  for  three  miinites,  but  on  getting 
up  was  able  to  resume  work.  Ten  hours  later  the  head  was  bent 
towards  the  right ;  on  the  left  side  of  the  neck  over  the  second  cervical 
vertebra  was  a  marked  swelling.  The  gait  was  unsteady.  The  neck 
could  not  l)e  brought  into  a  straight  line.  Po8t-mort«m  examination 
Hhowed  a  transverse  fracture  nf  the  second  cervical  vert€bra  and 
submeningeal  haemorrhage. 

Mongiardino  had  the  opportunity  of  making  autopsies  on  two 
horses  showing  torticollis.  In  one  the  intervertebral  discs  between 
the  3rd,  4th,  and  5th  cervical  vertebrae  were  partly  torn  through. 
The  head  of  the  fourth  vertebra  slipped  partly  out  o"f  the  cup  of  the 
third  when  the  neck  was  bent.  In  the  other  case  the  capsular 
ligaments  on  the  convex  side  of  the  neck  were  strained  so  that 
the  articular  surfaces  no  longer  corresponded.  The  cervical  muscles 
on  the  convex  side  were  paralysed  and  had  underg-ne  atrophy. 

A  horse  mentioned  by  Grams  had  hung  back  on  a  halter  ;  when 
its  head  was  turned  towards  the  right  the  middle  of  the  neck  sprang 
outwards,  when  towards  the  left  the  dislocation  was  reduced.  The 
animal  recovered  after  the  application  of  a  special  splint. 

The  case  described  by  Martin  {The  Veterinarian,  1896)  as 
<lislocation  of  the  cervical  vertebrae  may  have  been  a  subluxation 
or  only  a  muscular  injury.  The  pony  had  been  "  cast  "  with  its  off 
hind  shoe  fixed  in  the  heatl  collar,  probably  for  a  considerable  time. 
.Attempts  at  replacing  the  parts  produced  staggering,  strabismus, 
.onvulsivp  picking  up  of  the  hind-legs,  and  spasms  of  the  body  muscles. 
Splints  were  applied  to  the  neck  and  the  animal  was  tied  up,  but 
ftii  during  the  night  and  pulled  down  a  beam.  On  the  sixth  day 
after  the  accident  improvement  was  noticeable  and  the  splints  were 
readjusted.     In  less  than  three  weeks  recovery  was  complete. 

Hering's  failure  to  produce  the  c(mdition  artifically  in  the  horse 
iU)es  not  disprove  the  occurrence  of  such  subluxations  and  fractures, 
liut  only  shows  that  simple  injuries  to  the  muscles  prtxluce  changes 
111  the  carriage  of  the  neck.  (Jerlach  observed  the  disease  in  cows 
iiul  horses,  and  described  it  as  distortion  of  the  cervical  vertebrte. 
W  ith  incomplete  displacement  of  the  latter,  the  head  is  directed 
•iinetimes  to  one  side  (abduction-luxation);  but  sometimes  the 
iKck  undergoes  more  or  less  pronounced  rotation  (rotation-luxation), 
•liieh,  strictly  speaking,  alone  corresponds  with  torticollis.  The 
condition  is  seen  most  frequently  in  horses,  which,  when  scratching 
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;he  head,  get  the  hind-foot  fixed  in  the  halt*r  and  are  thrown,  or  in 
jibbers,  which  have  be*«n  pulled  forward  by  a  rope  passed  round  the 

neck. 

Ditgnosis.  The  ooiiditioiw  described  cannot  always  be 
differentiated,  even  on  careful  examination.  Cognisance  must  l)e 
taken  not  only  of  the  symptoms,  but  of  the  history  of  the  case. 
Distortion  produced  by  muscular  disease  is  usually  di8tinguishe<l 
by  pain,  swelling,  and  other  inflammatory  changes,  while  the  neck, 
although  it  may  l)e  brought  into  its  normal  position,  reverts  to  its 
distort«d  state  when  force  or  support  is  removed.  Cicatrices  are 
a  rare  cause  in  the  lo>ver  animals.  When  inflammatory  appearances 
are  absent,  paralysis  of  the  muscles  on  the  convex  aspect  of  the  neck 
may  be  suspected,  especially  if  cicatricial  contraction  can  be  excluded 
as  a  cause. 

Distortions  arising  from  fractures  and  subluxations  may  be  dis- 
tinguished from  those  connected  with  muscular  lesions  by  crepitation, 
and  still  more  notably  by  the  fact  that  the  parts,  even  if  difficult 
to  bring  into  position,  retain  that  position  when  once  reducetl.  Many 
observers  state  that  in  subluxation  the  neck  is  excessively  mobile  ; 
but  although  it  may  be  so  in  certain  directions,  general  freedom  of 
movement  is  diminished.  Egelling  saw  what  he  considered  to  l)e 
persistent  luxation  of  the  cervical  vertebrae.  The  horse  could  even 
be  ridden. 

Slight  curvatures  usually  produce  little  inconvenience,  but 
considerable  displacement  of  the  head  leads  to  difficulty  in  movement, 
and  the  animal  is  sometimes  unable  to  get  up  or  t(»  stand,  though 
it  can  do  both  immediately  the  head  is  supported  in  its  normal  position. 
Others  make  "  circus  movements  "  towards  the  sido  to  which  the 
neck  is  curved.  Where  curvature  l)ecome8  excessive,  as  is  frequently 
the  case  in  dogs  and  rabbits,  the  animals  attempt  to  rise,  but  at 
once  fall  back,  and  make  rolling  movements  around  the  long  axis 
of  the  body.  This  is  occasionally  seen  in  dogs  with  disease  of  the 
middle  ear,  and  in  rabbits  affe(ited  with  mange  of  the  ear.  Some- 
times, in  horses  which  have  suffered  from  severe  strain  of  the  collective 
muscles  of  the  neck,  the  head  is  carried  very  low,  producing  con- 
siderable asdematous  swelling,  and  causing  the  animal's  head  to 
resemble  that  of  a  hippopotamus. 

Ruptures  of  the  funicular  portion  of  the  ligamentum  nucluc 
can  be  directly  felt  and  recognised  by  the  head  lieing  carried  very 
low.  The  same  position  is  assumed  in  disease  of  the  upper  vertebra-, 
and  of  their  joiutb.  Moller  had  a  horse  with  purulent  arthriti- 
between  the  first  ami  second  cervical   vertebrse,  produced  by  tin 
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breaking   throuRh   of   a   retropharyngeal   abscess.     The   horse   held 
the  head  and  neck  stiffly,  and  threatened  to  fall  when  attempts  were 
made  to  lift  the  former.     In  purulpnt  arthritis  fever  usually  exists 
but  18  altogether  wanting  in  diseases  of  the  muscles  produced  in  a 
mechanical  way. 

Course  and   prognosis.     Distortion  of   the  neck  due  to   rheumatic 
dmease  of  the  muscles  usually  disappears  in  a  few  days.     It  often 
continues  only  a  few  hours,  although  in  certain  individuals  it  may 
recur,  ami  is  signalised  by  great  pain,  which  in  dogs  causes  whimpering 
or   howling.     Th..ugh   torticollis  caused   by  paralysis  may  disappear 
in  a    short  time,  it  sometimes  remains  for    long  periods,  or   even 
proves    incurable.      In     forming    a    soumi    prognosis,     it    is    im- 
portant    to    discover    the    cause    of     the     paralysis.      In    Moller-s 
practice,  cases  connected  with  ear  disease  have  all  proved  incurable 
laralysiH  which  has  occurred  suddenly,  or  existed  only  a  short  time 
and  IS  due  to  rheumatic   or  traumatic-  causes,   may  generally   [h- 
cxpi.  f.-d  to  disappear  earlier  than  that  which   has  developed  more 
slowly,  or  which  depends  on  disease  of  the  central  nervous  system      In 
the  latter  case,  prognosis  is  always  doubtful,  and  is  still  graver  when 
the  comlition  is  complicated  with  convulsions.     On  the  other  hand 
-listortion  of  the  neck  produced  by  muscular  strain  is  cured  in  eight 
to  fourteen   days,   or   even  earlier.     Hertwig  emphasises   the  fact 
that  diagnosis  must  be  cautious  during  the  first  few  days      a  safe 
judgment  cannot  be  formed  from  early  appearances  ;    'severe  dis- 
turbances  often   disappear   quickly,    whilst   apparently   slight   cases 
may  take  an  unfavourable  course. 

Conditions  caused  by  muscular  disease  seldom  leave  any  lasting 
<  cfects,  though  extensive  ruptures  may  later  be  recognised  by 
'icpressions.  Schrader  found,  on  the  neck  of  a  three-year-old  colt 
..  hirrow  in  which  the  fist  could  be  laid.  Aiter  luxations  or  fractures' 
' Kufricial  thickenings  are  often  observed.  Harvermami  noted  these 
".horses  on  the  concave  side  of  the  diseased  neck.  An  army  horse 
-nh  Hubluxation  of  the  3rd  ami  4th  cervical  vertebra  again  bc-came 
Ms.tul  after  some  months.      It  is  important   to  note   whether  the 

"'*''''  <^«n  «*«nd  and  take  fo,Kl  ;    if  not  they  may  die  of  decubitus, 

■"    ose  condition  and  value.     As  a  rule,  in  such  cases  slaughter  is 
•Ik-  recommended,  especially  where  no  considerable  improvement 
'■•■'  resulted  within  several  days  after  the  attack. 

Treatment  of  rheumatic  torticollis  comprises  warm  coverings 
'M.tion  with  volatile  etimulants,  and  administration  of  salicylates' 
!•  ■i-ss.u.n  ,„,ndo.  antipyrinc,  and  ..i.niiai  diu^  It  is  especially 
'liable    to   keep   the   animal   standing   where   t    t^rtion   depends 
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on  spraini  of  the  muBcles  or  diseaw  of  the  spinal  column. 
The  neck  may  usually  he  kept  straight  by  a  girth,  cradle,  or  narrow 
piece  of  wood,  fastened  with  the  roller  and  a  strong  halt«r  to  the 
concave  side  of  the  neck  ;  sometimes  by  simply  fastening  up  the  head. 
Where  luxation  is  present,  replacement  must  be  att«mpte<l. 
In  heavy  horses  counter  extension  may  be  effected  by  the  weight 
of  the  body.  Where  this  is  impracticable,  the  animal  may  Ite  fixetl 
•V-  ^  the  help  of  a  horse  collar,  while,  with  a  strong,  well-fitting 
»a..t»r,  extension  may  be  effect«d  by  several  strong  assistants,  or 
l)y  the  help  of  a  compound  pulley.  Godine  states  having  thus  pro- 
duced an  extension  of  3{  inches  in  the  neck  of  a  horse.  Immelmann 
passed  a  strong  hop  sack,  doubled,  round  the  head  of  the  horstN 
and  allowed  fifteen  persons  to  pull  f>n  it      During  extension,  the 
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Fia.  341. — Knudaen'a  iron  splint  for  diatortiun  of  the  neck. 

operator  endeavours  to  effect  reduction  by  pressing  or  turning  tin 
neck  at  the  middle  of  the  convexity.    This  attempt  generally  succeeds 
the    distortion    immediat«ly    disappearing.     Busse    laid    his   patient 
on  the  ground,  with  the  concavity  of  the  neck  downwards,  placol 
a  board  on  the  convex  side,  and  exerted  strong  pressure  on  it.     Tli. 
displacement,  even  when  reduced,  may  recur  on  the  horse  rLsiiiL 
In  such  cases  fracture  of  the  oblique  process  usually  exists,  and  tli' 
application  of  a  bandage  is  necessary.     Hertwig  recommended  tw  ■ 
splints  of  wood  or  tin,  which  fitted  exactly  the  side  of  the  neck  an  I 
reached  from  the  shoulder  to  the  posterior  border  of  the  lower  jav  . 
and  were  fastened  together  at  the  upper  and  lower  ends  of  the  ne.  k 
by  bands.     Stockfleth  recommends  an  iron  splint  (Fig.  34 1 )  construct .  I 
by  Knudsen.     Owing  to  its  yielding  nature,  it  is  easily  fitted.     '1'  ' 
splint,  when  applied  to  the  convex  side  of  the  neck,  must  be  padti   1 
with  tow  or  wadding  to  prevent  bruising.     The  horae  is  suppoi  i    ' 
on  rising,  and  afterwards  fastened  up  short  to  the  wall.     The  '  -f 


VARIETrES   OF  (lOITKE.  ^j 

Of  Hiin«H  may  be  desirable,  (battle  can  be  treated  in  the  name  way 
The  apparatus  nhould  remain  in  position  eight  ,.r  f.-urtc  J  davn 
somefme.  a  httJe  longer,  care  l.ing  taken  Ihat  the  a  mal  d^ 
not  he  down    and  that  the  splint«  are  kept  carefully  padded 

nflammatory    processes    sometimes    require    the    us<.    of    eold 

Where  trh    '^'^««\'"*'^  '^  "-'  '«*-  t<,  bri„K  about  absorpt 
Where  the  head  ^  sunk  and  anJeniatous  swellings  result,  prXi,  g 
dy«pn<Ba  by  narrowing  the  n.^trils.  trac-heoton.v  ,„ay  be  LCm  d 
■f  neces«a,y      .Swelling  usually  disappears  on  raisin,'  the      -a      an 
supporting  It  with  a  girth  ..r  head-n^t.  n.    n.a.land 

IV.    GOITRE.    STRUMA. 

The  thyroid  glan<l  though  not  so  frequently  the  seat  of  ,lisease 
...  .ion.est.cate<  animals  a.  in  man,  ,I.h.s  In-eome  atfecte,!.  espe  •  LZ 
m  c.arn.vora.--less  frequently  in  horses,  cattle,  and  she;p.  '  (  "  n- 
n  caves  and  ainbs  ha.  l.e„  ob.served  by  Cilru.h  in  Nelv  Z^Z 
((.ovt.    Annual    Rep.     1»,„).      Transitory    swelling    of    the    glan.l 

dil^T  the       ""^•"•"r"^'  '^PP—--  -  -n  in  horses  and  d.^ 
uring    the   progress    „f   catarrhal    affections    of   the    pharynx     but 
disappears     during    conyalescenee.     More    frequently    new'  growth 
mvade  the  gland.     Hyperplastic  prcK-esses,  since  oldin,  times'named 

iTi  tL'""".- J*""  '^"•"^^  "•^•'""•""^  »he.se  develop  "7  he 
«  and  but  being  difficult  precisely  ,o  identify,  are  included  in  the 
clinical  term  Goitre. 

Four  yarietie..  of  goitre  have  been  ,li.stinguished  :  (1)  R«.al  (ioitre 
..r  hyperplasia  of  the  gland  follicles,  with  colloid  change  of  U^r 
.ontents,  which  are  chieHy  albuminous.  It  may  affect  the  whole 
gland  or  ,mly  a  portion  of  its  structure.     (2)  Kibn.us  (ioitre  in  which 

.ere   is   marke,!    increase   of   connective   tissue,    the   follicles    In-ing 

Lttle  altereci.     (3)  Varicose  (Joitre.  which  is  remarkabl..  for  its  great 

va.sculanty.    the    yeins    «>specially    InMng    ,nu,-h    dilate<l.     (4)  Cysti,. 

'.".tre  or  pathological  .listensi.m  of  single  follicles  of  the  gland" 

S,HH>.hc   new  growths,   like  carcinoma,   have   Ik-cm  .seen   in  dogs 

y  Hruckmuller  Zsch,>kke.  an.l  others.  Z.schokke  says  that  at  least 
.40  per  cent.  ,.f  ol,l  .logs  suffer  from  goitre,  and  whilst  in  young 
■....mis  the  condition  .-onsists  sin.ply  of  hyperplasia  of  the  gland 
"..'  goitre  of  old  dogs  is  almost  always  of  a  .-ancerous  nature  an.! 
s  prone  to  degeneration  an.l  bleeding.  TuImtcuIous  swellings  have 
H-n  met  with  by  Bruckmiiller  and  others  in  cattle.  John.-  hn>= 
lodibed    carcinoma    of    1" 
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VARIRTIES   OF  OOITRB. 


Thyroiditis  or  inflammatory  goitre,  ha«  Jiwn  oliaerved  by  Lucet 
in  calves  from  »ix  t.)  eighteen  numths  old.  The  symptonw  appear 
rapidly,  and  include  more  or  less  coniiiderable  enlargement  of  one 
or  both  glands.  Very  prominent,  and  painful  to  prewure,  the  glamU 
comprew  the  upper  part  »)f  the  trachea,  causing  noiny  respiration 
or  even  roarmg.  The  head  in  held  extende<l  on  the  neck,  swallowing 
is  difficult,  appetite  and  ruminatiim  are  BUHpende<l,  and  there  may 
bo  a  sudden  accession  of  fever,  which,  however,  soon  sulwi.len. 
Usually  these  symptoms  disappear  in  a  few  days,  though  sonu- 
times  they  persist,  and  the  alfection  following  a  septic  course  may 
terminate  by  death.  Treatment  consists  in  application  of  i.xlinc 
tincture  t  warm  antiseptic  compresses,  and  the  a«lniiniHtration  of 
pota  ..iui.i  iodide.  If  the  gland  suppurate  it  nhould  be  puncturcMJ 
without  delay.     Tracheotomy  may  have  to  l)e  performed  to  relieve 

the  dyspnoea. 

The  cauMS  of  goitre  are  just  as  little  known  us  those  of  othci 
tumours.  French  veterinarians  have  insisted  that  in  regions  where 
goitre  frequently  (x-curs  in  men,  it  is  also  common  in  animals.  Thai 
locality  has  some  predisposing  effect  seems  undeniable,  but  complete 
uncertainty  exists  as  to  the  immediate  cause  of  the  disease. 
Whether  the  existence  of  magnesia  or  the  absence  of  ifnline  and 
bromine  in  the  soil  exercises  any  influence,  as  has  been  asserted, 
is  at  present  un<lecide<l. 

In   animals,    and   especially    in   carnivora.   goitre   appears    nu)^'t 
frequently  during  the  earlier  years  of  life.     Lydtin  related  the  ca.>*.' 
of   a    stalli<m    which   transmitted   goitre    to   five   of    his   offspring' 
Johne  saw  a  case  of  inherited  goitre  in  the  dromedary.     Accordiiii: 
to  Haubner,  the  lamlw  of  one  flcK-k  were  attacked  enztM)tically  in 
certain  years.     In  one  season  six,  and  in  the  following,  ten  new 
born   lambs   were  affected,   and  the  disease,   it   was   believed,   wii- 
transmitted    by    the    ram.     Similar   observations    have    l)een    mud. 
bv  Gurit   in  goats.     It  should,  however,  be  noted  that  the  size  >  t 
the   thyroid    varies   considerably    in   certain   animals,   especially    ii 
horses.     Not  infrequently  its  lobes,  normally  the  size  of  a  chestnut 
in  the  horse  and  ox,   liecome  as  large  as  a  duck's  egg,  whilst  th. 
commissure   remains   little   affected.     This    liability   to   variation    :« 
widely   observed   in  particular  families,   and  api)ear8,   t«   a  certinn 
degree,    to   be    inlierited.     Such   conditions   cannot    consistently    i" 
described  as  goitre,  for  the    gland,  although    abnormal,   does    n  i 
ccmtinue    to    grow    larger.     Many    references    to    inheritance    ai  I 
enzootic  outbreaks  of  goitre  in  animals  are  clearly  to  \te  referred     ' 
this  condition. 


ITS   fAITSKS    ANI.   SYMPTOMS.  ^, 

Symptoms.     The  mo«t  Htrikin^  f.-ature  is  th-  swelli.uf  rl,«,  un,W 
th.  larynx,  and  t,.war,lH  fhc  si.le  „f  f|„.  fnu-h,,,      Inhl    T     ,      , 
on   either   «K,e.    usua.l,   n..,    ,ar,er   th„;;  a^he    „  riu  L^'T: 
du„en«.ons  of  a  man's  fint.     It  „„n.eti„«.H  ..eon.es  as   arge   „,!.«' 
As  the  gland  grows  in  size  an.l   weight  it  sinlcH    «n.l  I  * 

prominent.     Kither  one  or  ,....h  g.al  1: t ' attlj""''^  """' 

Neyraud  and  rn.^^n\!:.r:JZ;'::;::r^^^^ 
<lys,,n«a  from  the  sweMing  pressing  „n  the  trachea  Thl 
more  often  in  d.^s.  w,  ieh  may  ,.  tn, to  l"'  1  C,,       'J  ::; 

eath;;       r.  ^'T"^''-'"*^    •»""    •-'•»-    ""'1    interfer.; 

a  H  abbard  Zsehokke  found  eareinomata  in  dogs  inva.hne  the 
trachea  and  oBsophagus.  and  pro<lueing  diffi,.„|,v  .u.th  HSh  ^I 
and  swa  bw  nc.     Johne  r.Mu.rt-  ♦»,-  r       ,  oreatiung 

Prognosis.     In    animals,    and    esneeiallv    i..    ..  .  i 

<ause  no  meonvenienee.     The  signifieame  nf  tl,„  ,        "   "'"^''^'* 

.....  „(  ,w  ...Hi,,,  „,„.  „.  ^7Li::  :r„t7„i= 

of    the    eomlition    <!.«.«    not     iiistifv    wr,-  •  ^n^wedge 

K^irj^ation  ..tails  not  only  trZr:i  .^Sr  Sl^rt!:; 
also  the  development  of  peculiar  sympton.s  de,serilK.d  as  cache! 
s  rum.pnva,  which  are  frequently  s..„  'in  young  dog.     S^.n  e  w^" 

m ztrr:  "• ''"  ^'"''-  '""^^-'  -''^"-  "ip-- 

;"t  tse  ^rhCr;::-^ "  '«•  ~'  ••>•  living 

.■xtiSii<St';h^  g£;^^l.j":„i!;:r' '"  ir-i'^-  ^-"  -"»"« ''^••■'' 

r.-n.ained   much  s mSier    w caLr  .      'fT^^'    '""'''"''  '"''«'ked.     Thev 

l-.rtion  enlarged   tlH/aUloml    Hi  /,.,       ,   n"'/'""  .'''"•^*'''-  *'»'  ix'^terior 

<'■<■  lungs,  buwon  eLisU  L  r iZrfr''^^  '■■"•"  "'''"*•''*'  »"*«"'  "^ 
Tlu.  temperature  was  I's  to  2  nlr  .''.'■'.'*"  *"  "'•'•i'l''"tel  symptom. 

-t«l«i^lar:r4^rin"a'lr;^^ 

igo  of  MIX  weeks.  '  uiyrnifi  tj.'Ki  t>eeii  removed  at  the 
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4«)4  RKHIILTS    OF    KXTIRPATINil   THE   THYBOll.   lil.ANO. 

Htrate.1  that    although  ..ne-twentieth  tlie  niw  of  the  brain,  th..  thyroitl 

It  largo  arterial  v..wl..     HorsU-y  t^ntitt..  to  itn  '-"P".7»"  .'^^^"'J'^y 

t^M^AiZ  aiul  ,K.intH  ,.ut  that  .,.yx.«U.ma  iI.h^  not  a,.,K-ar,  if  half  or  a  part 

tl  eglan.     h!  left.     (Hlu-r.  (Mnnk)  iK-lieve  that  the  diHturbame.  oauM.l 

V  extirlt  ..n  result  from  unfavourahl..  wound  heahng.  "•^f;"'".'"!"^' 
to  th,.  VMiw  or  Hympathetic.  and  nionH,vi.r  are  aggravated  by  feeding 
the  patient,  on  Lh.  Breinaeher  tenU^d  thm  queHt.on  by  a  Her.eH  of 
ex?»efiment8  on  dogH,  an,l  found  that  the  Htru,nou«  Hy.npt..n,.,  e<,pe<mll.v 

Kmic  and  t.mirn.UHCular  contrmtionn  and  renpiratory  cra.np  n.«  ..I 
w  en  the  animal,  were  re.rtriete<l  to    mi  k  diet,    but    reapiH-annl    whe,, 
t*  ey  weiv  again  f.sl  on  meat  and  «.up  :   bod,Hl  meat,  however.  apiK-Hr.Hl 
not  t,>  Ih-  injurious. 

Other  ilangern  of  extirpation  are  the  risk  of  injuring  the  reeurrenl 
nerve  or  vag.iH.  aiul  of  eauniiig  dangen.uH  hU^-ding.  MaMHot  removed 
the  thyroid  in  two  horm-s  without  bad  reHuil^-.  and  in  one  of  them 
the  dvHpniPa  eonwciuent  on  pressure  diHttppeannl  after  operation. 
Mi-.ller  one.-  perforine<l  the  operation  in  a  horse  without  the  results 
de^erilHMl  but  op-rating  on  dogs  be  re|)eatediy  o»».erve(J  eaihexia 
strumipriva.  Removal  of  a  portion  of  the  gland  is.  however,  not 
attended  with  serious  e<.nsequenees.  Haubner  state.1  that  lambs 
affectwi  with  goitre  were  sometimes  born  dead,  sometimes  died 
s.M.n  after  birth.  A  lamb  operateil  on  by  Haubner  remaine*!  healthy, 
though  for  how  h.ng  is  not  said,  t'areinomatous  g<.itre  ean  \»- 
re<'ognise<l  by  the  uneven,  km.tty  eharaeter  of  tlie  surface  of  tl.r 
sw»-lliiig.     It  is  very  dangerous. 

Treatment     Meilieines     administere<l    internally,    or    applied    l.\ 
infrietion,   are   usually   with.mt    success  ;     but    i.Klide  of    potassium 
may   lie   preserilR-d   or   used   as   ointment.     Painting   with  tmetu.v 
of    i.Kline    has    In-en    reeommendcd.    but    this    is    .miy   serviienl.l. 
when     the   thyroid    is    acutely   swollen   in     consequence   of    dis.-as. 
of    the     pharyngeal     mucous    m  mbrane.     Siedamgrotzky    suggest- 
infrietion     with      iodoform     and     unguentuin    hydrarg.      Truels.  n 
recommends  rubbing   in  three  times  a  day  an  ointment  of    I    part 
of  pure  io<linc.  r,  parts  io.li.lc  of  potassium.  :<l>  parts  sapo  virul..  ai.l 
gives   internally    i(Klide   of    potassium   and    nitrate   of    potassium    m 
doses  of  :<••  grains  of  each.     A   marked  diminution  ol   the  swcIImil- 
and  removal  of  the  dyspiuea   is  said  to  <K-cur  in  three    weeks,      hi 
true  goitre    more   active    results    an-   obtained    by    paremhymato,,. 
injections   made   with  a    I'ravaz  syringe,   the   needle   Inking   inseii.l 
into  the  tissues  of  the  gland,  and  from  5  to  If)  drops  of  tincture    .t 
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inj«-tion  of  A  IS  p«.r  (f-nt.  solution  „f  i,Hl..f.,rrii  in  n-iUvr  r.r  KlvT,'rirn- 
Moller  obiaiiml  favoumbU.  rt^ulfM  in  «  <Ior  fr„m  paroncliymatouH 
mjtM-tHmof  a  wati^ry  nolution  cf  papain  (1  t<.  lo).  The  nwdliiuj  in 
f..rty-«.iKht  lu.urR  wan  uniformly  H„ft  ;  on  in.  mi..n  th..  .ligeHt.-.l 
parenchyma  of  the  Kinnd  whh  .liH.harKe.i  a«  a  milkv  flui.i  an.l 
although  It  (IkI  not  rompleteiy  disappear,  the  svv.llinK  inarke<ilv 
.loereaw-d  and  tlw  <ly«pnu.a  lH><an.e  U-km.  In  do^s  the  jfland  Home- 
MnieH  un;lerK<K*  eynti..  chanK.'s.  pr.MJu.inR  a  sw,.|linK  "Utwanjly 
resemblmK  an  almeenH.  Should  if  Ik«  laid  op,,,.  h„„ever  ,leath 
jienerally  r«wult«   (Znchokke). 

More  recently  very  rcmkI  nwiltn  l,„vc  Im-c,,  obtained,  b.>tl,  in 
ainmalH  and  men,  from  the  admini^t ration  „f  thyroid  jui,,-  „r 
extract  Kven  after  a  few  .loses  ,.f  4  to  7  Krains.  .logs  hav.-  shown 
marked  improvement  and  .liminution  in  the  swelling  The  niilk 
of  Roats  whieh  hav..  U-en  .leprived  of  th.-ir  thvroi.l  glan.ls.  is  sai.l 
to  l)e  curative. 

Thyroideet..n.y  may  U-  p,-rform,.«l  in  th,.  hors,-  without  any 
bad  result  ;  but  only  partial  excision  shoul.l  Im-  practised  in  the 
dog.  The  chief  ditti..ulty  in  operating  is  hieniorrhaKc  whi.h  must 
Ih'  arrest e«l  at*  dissect  inn  pro.-ee.ls. 

Hyilygier  i,j  human  iwtients.  ivi^i.tly  frj.^l  l.^atur,.  of  .1...  arU-rics 
"f  supply,  but  their  8,multa,i,.ous  li«ati,„.  was  only  fuvourabl,-  i„  ..arenchv- 
matous  go.tre.  Sohm.dt  us,-.!  the  "cxTa.H,.ur  "  for  extirpatio,,  i„  tl.e  hor^- 
Massot  cx,.m.Kl  the  jjlaud,  drew  it  forwar.l  with  the  tilij-.-rs.  a.ul  re-sorted 
..  tonium  before  bK«tur.,.K.  .\ft,.r  ,liss..ctin>!  back  the  skn..  Mi.ilor  lavs 
fr.r  the  «la.K  with  the  fuigcrs,  an.l  lipitun-s  ll„-  visible  vcss..|s,  tiiwdly 
^.|.plyinj{  a  .s  ,11  str..n^,.r  li«atur,.  an.l  ivmovinu  tl„.  glan.l  abov,-  it.  (\„-. 
s,.„,l,l  Ik.    ak..n  ,.ot  to  d.vi.le  f|...  ..jla.ul  too  .lo^.-ly.  as  tl„.  li^-atu„.  „,av 

.i  lH.tt.r  hold.     After.treatn,e..f    .nu.st    U-  rcu„laf,.,l  a.Tordir.n  to  Rencral 

tmm  a  i,<,rse.     It  had  dcvelo,H..l  ,„  six  months.     Th,-  ri^ht  section  of  the 

«land  w,i«  as  lar^e  as  a  potato,  and  w,„   r.tain.d.     The    animal    r«turn..d 

o  work  «f  er  a  month  s  r.-st.     Kxami„»lion  of  the  tumour  showed    it  to 

.liliirTlL  i-T"'"-     ■'^'.""'^"r   ""•'    »'-''i««^lH-r's   ,.x,HTimcnts   seem    to 
Khca  e  „ulk  diet  as  a   valuabl,-  nu-ans  of  tr,.atn„.nt.     Where  o.dy    on.- 

1  fi  "»  the  Kland  is  diseastKl,  lemoval  of  this  p.rtion  can  I...  umlertakcn 

without  serious  cons«'qu<.ncfs. 

Jewsejenko  rejx.rt.nl  the  caH,.  of  a  four  year-old  Kn^lish  thorouchbred 

nZ;.^"  Af  u^P*'*'^"  ^l*''''  "  '■'*'"*'  ■""*  "^'"^'"^  K"'«*  "'"^t.  weakness, 
p.ilpitationof  the  heart,  and  frcjuencyof  puis...  with  swelliniiof  the  thyroid 
jind  .>yclida  and  red.lening  of  the  .•onjunctiva.     FourU-cn  days  later  eiopb- 

.almos  occurrcl,  th,-  thvroi.l  >-la,„l  show,-.l  pulsation,  an.l  d.-ath  .Mcurr,,! 

.four  wwlffl  with  sympt..m«  of  .^.ue.nia  u.ul  .xha.istion.  V/t.ahei 
l>araiys,s  of  the  sympathetic  was  also  i.tew-nt  here  cannot  In;  decided 
A    Horse  m    Cadiot's    practice   was    f.um.l    to    be   much    wasted,  low   in 
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uuiiditiou,  aiid  to  li»v«  oiw  (ore-diot  painfully  hwoIUmi.  ll4l«'mi»»«iUH 
HwolliiigM  wt<r»<  pn-mMit  at  differfiit  poiiitu  «>ii  tlw  b'xiy,  ami  tin-  li'ft  half 
of  the  thynmi  wm  much  cnlnrKMl.  The  arteriM  lyieiK  iwar  tlw<  Hurfm., 
AmoiiKxt  oihew  llm  larotid,  the  ponteritir  auricular,  ami  the  nietatarhul 
Art«rie«,  »how«l  powerful  rhythinic-al  movemeiitH  ;  the  frequency  of  the 
pulm>  wa*  from  7«l  to  W)  per  minute.  In  the  i^ardiac  region  the  labouring 
at-tion  of  the  heart  wan  dintinotly  noticeable,  the  thoracic  wall  viRibly 
moving:.  Examination  of  the  bl<H)d  showwl  ii<>  tendency  to  le^-kwrnia. 
The  imtient  died  on  the  third  day  witiiout  liavinjj  mIiowh  exophthtttnuw. 
Tlie  heart  weiglMxl  14  Hw..  uiid  the  great  bkMid-ve«ti«'l«  were  twice  the 
normal  diameter. 

BriiMit  «)bMiTve<l  niiirlM-d  enlargement  of  the  thymuH  gliind  ni  a  two- 
year-old  cow.  The  Hwelling  exU>ndc«l  from  the  3nl  ring  of  the  traclieii 
to  the  Htemum.  and  tramtverwly  from  one  juguliir  to  the  other.  It  wii> 
hard,  painlew,  and  weighed  at  the  time  i»f  death  i:U  Uw. 

V.-WFLAMMATION  OP  THE  BURSA  OF  THE  LIGAMEHTUM  NUCH«. 

In  the  honm  the  funicular  j)ortioM  of  the  linameiituin  nucha-  w 
provided  at  the  Hununit  of  the  .second  cervical  vertebra  with  a  mucous 
buma,  which  attainx  the  nizo  of  an  apple,  and  iH  covere<l  on  lM)th 
nide«  of  the  ligament  by  the  complex  muwles.  Loose  c<mn«H^tivc 
tiwHue  attaches  the  inner  surface**  of  thew  muwles  to  the  bursa. 
PolU'vil  in  due,  then,  to  a  unriiitiii,  produce<l  by  bruising,  Ivxx 
frequently  by  metastatic  intiammation  like  that  of  strangleH,  and. 
though  usually  acute  at  first,  tends  to  l»ecome  chronic.  The  first 
injury  may  lie  causetl  by  the  animal  striking  its  poll  against  a  rack 
or  h)w  door;  by  a  fall,  or  blow  with  a  heavy  whip-handle;  h-ss 
commonly  from  pressure  of  the  halter,  or,  as  Hertwig  Ix'lieveil,  from 
violently  U-nding  the  neck  when  lK>ing  reined  up.  Among  animaU 
at  grass,  this  bursitis  is  more  generally  caused  by  external  injuries 
than  by  straining  the  muscles  of  the  neck  during  grazing. 

Symptoms.     A     characteristit;    sw.lling    appears    over    the     first 
two  cervical   vertebra*  close  to  the   middle  line,  is  accompanied  by 
intlummatory    symptoms,    and    soinitimcs    affects    one    side,    some 
times  both.     At  first  fluctuating  and  sharply  defined, it  msm  e.xtentl> 
to  the   surrounding   soft   parts,    l)ecomes  diffuse   and    less  yielditii.' 
The  condition  primarily  consists  in  the  accumulation  of  inflammatorv 
exudate    and   blood  in  the    bursa.     Later  parabursitis   sets    in,  am! 
the    swelling    loses    its    sharply-deHned    form.     The    accompanying 
pain  generally  causes  the  animal  to  hold  the  head  extended,  or  \nv 
and  ti.ved.     Sometimes  brain  symptoms  appear.     Slight  fever  eitln 
accompanies  the  condition  from  the  cmtset,  or  develops  subsetjuentlN 
If    by    appropriate    treatment    asepsis    can    Ik-    maintained,    lii 
Huid    in   the    bursa    may    \>v    reabsorbed,   and    recovery    occur    i 
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Umt    u,    Hix     w«,k-       But     ,nur,.    fn.juently     i„f«,ti„„.    ,,r<Kiuce<l 
tlM-w^h  HkiQ  al>raH,o„„  ,au«Hl  when  the.  burwi  whm  injured,  exten(l« 
Uir,«.K.   .nfl.mm.tio,,  m-u   in.    rh.-  I,un,al    walb  and    Hurroundingn 
iHHom,   thiokeneil ;     nmall  Hpht^i.-al  growtb.,    proceeding  from   tje 
inner  nurfwe  of  the  huma,  separate  aft-r  a  time,  m.  that  the  cavity 
may  l«.ume  Hlled  with  a  great   numlK^r  of  ri.e-like  grainx.     There 
an<  frequently    large    m«-Ht«   „f   them,  .„rpo,a   oryzoidea.     Vincent 
erroneously  cwidered  them  to  Ih*  entozoa.     When  chronic  inflam- 
luation  haH  occurred,  recovery  .s  hIow  ;    hut  the  working  unefuIneM 
of  the  h..~*  may  n..t  greatly  nulTcr.     The  nwelling  in  Huch  vamm 
Imnvam  smaller,  harder,  ami  lens  movahle  with  the  lap«e  of   time 
In  mo«t    caHCH,    however,   py.^eni.r    infection   of   the   bursa  followH 
the  mflamniHtory  apiH-arancen  increase  -reatly.  spread  to  the  neigh- 
h..uring  connective   tinnue   and    rau8cie«   (paraburHitiH),   and   Hnally 
after  a<ute  pain  and  fever,  end  in  ahsceHM  formation  with    perfork- 
tmn    of   the  Hkin.     The    finger.  intro,|„cc,l  into    the  almcenn  cavity 

detects    necr.».iH    of    the    liga ntum    nudue    ..r    other    tissue    and 

|.urulent  mflammation  of  the  hur««,  which  may  .-.mtinuc  for  months 
and    baffle    treatment.     Sometiincs    infla„im«tor>-    symptoms     and 
especially    pus    formation,    abate,    although    purulent    fluid     mixed 
with   bl.HKj,   continues   to  flow    from    the    small    fistulous    opening 
Vcrosw  may  extend  to  the  o,.,.ipito-atloid  ligament,  the  .Kcipitll 
»M.ne.    flrst    and  secomi    cervical    vertebne.    and    the    .knjper    lyiiu< 
portions  of  the  ligamentum  nuchw  a.i.l  ca.ise   inflammatory  inter- 
muscular swelling  in  the  throat.     Recovery  is  most  tedious,  especially 
I   proper  treatment  is  not  adopted,  and  unless  in  valuable  subjects 
.Mlaughter    may    be    advisable.     The    thi-k.-ninw    left    produces    no 
•liftculty  m  moving  the  neck;    but  permanent  stiffness  .Kcasionally 
results  from  adhesion   l)etween   two   verlebni.   (Laf()s.se)  ;    and  fatal 
.•a.ses  occur  from  em»H.li«m,   from  spreading    infection,    or  Anally 
from   pus    breaking   into   the   vertebral   .anal.     Death   then   ..ccuni 
'Suddenly,  with  general  paralysis  and  epileptiform  seizures. 

The  course  depends  principally  on  whether  the  tissues  remain 
aseptic.  Should  this  Ik'  the  case  recovry  follows  in  four  to  six 
weeks;  otherwise  the  above  describ«-d  coinplicatiniLs  are  very  a|)t 
t->  occur  and  the  diseast.  to  l^ec.mie  chronic.  The  prognosis  is"  then 
unfavourable.  Spenial  care  must  l>e  exercisc<l  in  giving  an  ..pinion 
"here  there  is  much  suppuration,  swelling  and  pain.  Except  in 
Naluable  animals  treatment  is  seldom  justiHed  when  suppuration 
lias  extended  to  deep-seated  structures  ,w,{  the  lower  portion.-  of 
•»•  ligamentum  nuchae  have  become  necrotic. 
Treatment,     in    recejjt   a«eptic  conditi.     ,  of    the  bursa,  Jnflam- 
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mat  ion  should  be  combated  by  cold  aiitweptic  applicatioiw,  made 
with  a  towel  folded  several  times  and  fastened  to  the  mane.  Slight 
steady  pressure  also  favours  reabsorption  of  extravasatetl  blooti. 
The  halter  must  be  removetl,  and  the  animal  placed  loose  in  a  1k)x, 
and  kept  from  work.  Where  a  box  cannot  be  obtained,  a  neck 
strap  may  l)e  applied  instead  of  a  head  collar.  As  H<K)n  as  acute 
inflanjmatory  symptoms  have  somewhat  receded,  gentle  mas.sage 
with  mildly  stimulating  applications  is  imiicated.  Blistering  with 
sublimate  or  iodide  of  mercury  ointment  has  JK'en  recommended, 
but  should  only  be  practised  with  great  caution. 

As  soon  a«  abscess  formation   r»i veals   infect  itui,   it    is  advisable 

to  provide  for  discharge  of  pus  at  the  earliest  possible  moment,  but 

care  must   ite  taken  not  to  injure  the  iH-cipital  artery.     Should  this 

or  one  of  its  branches  be  cut,  bleeding  may  be  stopped  by   ligature 

or  a  coniprt>ss.     The    incision    nmst   Ite  wide  and  deep  enough   to 

allow  free  exit  to  the  pus,  and,  if  necessary,  counter  openings  shouiil 

be    made   and   gauze   or   tube    drains   insertetl.     When  necrosis    of 

the  ligamentum  nucha*  haa  taken  place,  resectiim    of  the   funicular 

portion   may    l)ecome  necessary  ;    it    is  easily  effected  even  in   the 

standing  position  with  a  tenotome.     The  necrotic  material  is  removed. 

anil    the    pu.s    wawhetl    from    the     al)sce8s    cavity    once    or    t  \u  • 

daily.     The  fear  that    difficulty   in   lifting   the  head   may  folK.. 

said  by   Hertwig  to  be  unfounded.      Kven  after  resection  of  portions 

of  the  ligamentum  nucha'  the  patient  sotju  lifts  its  head  a«  high  an<i 

moves  it  as  freely  as  l)efore.     8ul>cutaneous  section  of  the  ligamentum 

nucli^.  r€'ct)mmende<l  by  Lafosse,  can  only  1h»  advised  where  there 

is  some  prospei't  of  maintaining  asepsis.     But  section  of  the  liga 

mentuni   nucha'   is   not    to   \w   lightly   adventured   on.     Under  any 

circumstances,  division  of  the  skin  acnjss  the  top  of  tin-  ne<'k  is  to 

l)e  avoided,  as  it  gives  rise  to   wounds  which  heal  with    difficulty. 

In  disease  at   the  side  of    the   neck,  the  knife   must    Iks  employe*! 

freely,  and,  where  possible,   the  sinus  laid   open  to   its  termination 

The  same  courageous  use  of  the  knife  is  called  for  in  providing  c.\ii 

for  pus  burrowing  amongst  the  mu.>icles  of  the  neck. 

Infection  may  extend  to  the  occipital  bone  and  occipito-alloi'l 
ligament,  causing  arthritis  and  septic  meningitis,  with  compressjiu. 
of  the  spinal  cord.  .\s  a  rule,  treatment  is  not  justified  in  ca««>s  c  i 
this  kind,  though,  where  the  liorw  and  ligament  are  alone  involved 
free  removal  of  diseasetl  tissue  with  the  knife  and  curette,  followfi 
by  continuous  irrigati<m  with  an  antiseptic  solution  may  l>e  tricii 
Nuclei!!,  administered  subcutaneously.  hat*  been  recommended.  I 
is  .said  to  limit  extension  of  infection  and  arrest  suppuration. 
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VI.-PHLEBITIS.     INFLAMMATION  OF  THE  JUGULAR  VEIN. 

In  former  timen  when  Weeding  wa«  ...u.-h  n„,re  general.  h„nse« 
ami  cattle  frequently  exhil.ited  this  He.,uel  of  the  ,.perati..n  Ah 
a  rule  the  wound  in  the  vein.  ,auHe,l  hy  a  .-lean  lancet  or  flean, 
clones  by  the  e<!geH  coming  together  and  uniting.  Apposition  is 
favoure,  by  the  negative  I,I,kk1  pressure  in  the  jugular,  and  usuallv 
n..  visible  alteration  is  left  in  the  vessel.  Tlu-  skin  wound,  if  .-losed 
by  pm  suture,  commonly  heals  by  Hrst  intention.  On-asionally 
however  a  small  parietal  thrombus  forms  at  the  point  of  pm.cture 
and  results  m  slight  thickening  of  the  venous  wall  ;  or  in  other  eases 
infection  .H^curs  pr.Klucing  j.hlebitis  ami  obstructive  thromb.^is  of 
the  wouiide<i  vein. 

Two  forms  of  phlebitis  -adhesive  or  simple  and  infective- are 
recognisetl.  Probably  they  repres<.nt  two  degr.H-s  „f  a  single  in- 
fiammatory  process,  the  difference  iH'ing  due  to  the  greater  or  less 
mtensity  of  infection.  At  the  ou,.<et  in  both  there  is  en.lophlebitis 
with  thrombu"  format..,,,,  but  in  the  simple  f.,r„..  the  pr.Kcss  after 
«  tm,e„iay  r.ninate  by  adhesive  cicatrisation  and  permanent 
....struction  of  the  vein  :  while  in  the  other  the  thro.nbus  breaks 
.town,  and  he  ,nfcH.t,v..  ,.ro,.,^  rapidly  involve,  the  othc-r  ,.,«ts 
of  the  vess..|    pr,Klucing  ulceration.   perfo,ation  and  suppuration. 

Jugu  ar  phlebitis  is  c-aused  by  infection  contractcMl  at  the  tin,e 
..f  operation,  or  sul«H.c,ue„tly  during  the  healing  proc-ess ;  .,r  it  mav 
arise  from  wounds  or  bruises  of  the  nc-ck  involving  the  jugular  gr.H.v.'. 
<c-rt«m  acc-c^sory  causc-s.  which  are  not  always  avoidable,  mav  in- 
...enlumed  :  the  venous  wc.und.  if  made  v  ith  a  blunt  Heam  or  lan.-et 
--  '...t  «.n.,o,hly  cut.  but  torn  through,  may  1.  followed  by' 
I'lil-t.itis  ami  coagulation  of  bl..od  on  the  bruisc-d  surfac-e  Th"e 
sM,ne  cHx^urs  when,  owing  to  repeated  us,-  of  the  instru.nent,  „  double 

-unul  has  ,MH.n  formed.  Phlebitis  may  arise  from  any  circu.nstance 
«l",l,  pievents  prop.-r  approxiniation  of  the  edgcvs  of  the  venous 
-.und;  and  from  the  forn,a.ion  of  „  dot  U-twcn  the  skhi  3 
^«in.  Kxtens.ve  extravasation  at  the  point  of  bleeding  n.av  U" 
l"-.luced  by  pressure  of  the  collar  on  the  unhc-aled  wound'  by 
■""".als  leaning  against  the  manger,  by  those  with  disease  of  the 
•<H  .^ontmuously  lying,  or  by  openings  mad,,  into  the  vein  for  the 
''i'rmluction  of  drug.  ;  in  these-  cases  infc-ction  takes  plac-e  through 
I  ■    "edium  of  the  sulx-utaneous  dot    which  extends  to  the  veh, 

hlebitis  of  the  jugular  .eldom  occur,  ui.aou.  a  wound  of  the  vessel' 
•"'upli  It  must  be  allowed  that  inflamn.atoiv  prmesses  may  extend 
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from  without  to  the  wall  of  the  vein  (poriphlebitiH). 
has  been  described  by  Peters. 

Symptomi.    On   removing   the  pin   a   day  or  two   after   blood- 
letting,   the   skin    wound,    instead    of    being    clo«ed    and    dry.    Ih 
swollen,  and  discharges  a  dark,  blood-stained   fluid.      Within    the 
next  few  days  the   oedema   increases,  and  the   vein  is   now   found 
to    consist    of    a    round,    firm    fixe«l    o.rd,    extending    a    varying 
distance  above    and   below    the    wound    in   the   skin.     The    latter 
symptom    proves    the    existence    of    a    thrombus.     The    discharge 
may   proceed  from   extravasation    under   the  skin,   and   therefore, 
it  is  important  to  exanune  the  vein.     Filling  of    the  vein  on    coin- 
pressing    the    veH8el    at    the  base  of  the  neck  and  collapse  of   the 
distension  on  removal  of  the  pretwure  prove  the  non-existence  of 
a   thrombus.     The  use  of  a  probe  for  diagnosis  is  not  <»nly  super- 
fluous  but  dangerous,   liecause  clotting  and  separation  of    emboli 
may   thus   be   produced.    The   head,   held   stiffly,   appears  swollen 
at  the  throat,  over  the  cheek,  lips  and  nose  <»f  the  affectetl  side,  th«' 
gloBso-facial  vein  and  roots  of  the  jugular  are  distended  (venous  stasis). 
and    mastication    and   deglutition    may   Ir"   difficult   or   suspended. 
Constitutional  disturbance  may  Ik-  absent  throughout  the  duration 
of  a  simple  case,  or  there  may  be  a  fever  temperature,  with  <|uickene(i 
pulse  and  respiration.    These  symptoms  continue  for  four  or  five 
days   in   favourable  cases   (simple   phlebitis),   and   as   soon  as   the 
collateral   circulation   becomes   adapte<l   to   the   altered   conditions, 
the  facial   oedema  subsides   and  disappears,   the   cervical  swellinf; 
diminishes  except  at  the  phlebotomy  wound,  the  thrombus  undergcx-s 
organization,  but  the  vein  remains  obstructed,  hartl  and  resistant, 
and  eventually   is   converted  into    a  fibrous   cord.     Exceptionally, 
according  to  St.  Cyr,  a  narrow  tortuous  channel  is  left  in  the  vein, 
giving  passage  to  a  small  stream  of  blcwxl. 

Should  infecti(m  continue  or  extend  (infective  phlebitis),  tin 
thrombus  undergoes  purulent  disintegration,  the  inflammatory 
process  rapidly  spreads  to  the  other  coats  of  the  vessel,  pnKlucinj; 
miliary  abscesses  with  ulceraticm  and  perforation  of  the  venous  wall 
and  externally,  centres  of  suppuration  in  the  perivenous  tissues 
The  infected  vein  is  then  transformed  into  a  suppurating  chann.  i 
with  lateral  fistulous  o|.enings.  The  phlelx.tomy  wound,  granuim 
and  prominent,  gives  escape  to  a  plentiful  greyish  fffltid  pus.  Ahov 
this  wound  owlematous  swelling  extends  to  the  hea<l,  concealing 
the  parotid  gland  and  filling  the  space  l)etween  the  rami  of  the  ja« 
while  below  the  wcmnd  there  may  Ihj  little  swelling  of  the  ceile!!. 
may  descend  to  the  chwt.     The  patient  suffers  intensely,  is  highl 
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fevered,  sweating  and  blowing.  Moving  the  head  from  side  to  sid.- 
depressing  .t  or  moving  the  jaws.  ^  in  eating,  is  attended  with  pa  n' 
and  m  consequence  the  horse  refuses  t.  feed  from  the  manger,  though 
he  may  eat  or  drmk  from  a  pail  held  up  to  his  head.  He  \Z  s  Cth 
and  m  less  than  a  week  will  be  found  much  emac-iated  and  7Zw 
reduced  m  condition.  When  thrombus  formation  rapidly  extenct 
towai-ds  the  head,  symptoms  like  those  of  "  stagger. ''  may  apZ 
w.th  Io«s  of  power  m  locomotion,  inability  to  stS  steadiiy^oCd 
bfain  "^  obstruction  of  the  vascular  outtts  of  the 

CompUcations.     During  the  progress  of  infective  jugular  phlebitis 

ftm  thr^i^v'^^r  '^""''  ^"''•^"'^  ^^"™  p-'--  '---C 

fr..m  the  vem.     Rapidly  mcreas.ng  oedema  of  the  throat  or  parotid 
region  may  cause  roanng  or  intense  dyspn««.  requiring,  for  itl  relk' 
the  insertion  of  a  tracheotomy  tul.e.     Systemic  infectTon  mav  .^      ' 
producing  abscesses  in  various  parts  of  the  body,  or  o "a.iona ly 
embolic  pneumonia,  which  is  invariably  fatal  *fa.monally 

Prognofls.    So    far    as    the    animal's    lif».    is    .-onmned     simnl. 
phlebitis  usually  takes  a  favourable  ..un..     Althoug   "bstrrtt 

«rked  during  the  active  stages  .,f  the  disease,  nor  can  a  horse  with 
...Iterated  jugular  usually  .>e  graced,  a.  from  the  pendant  posiUo 
..f  the  head  during  feeding  it  swells  owing  to  iuteierence  with 
..■.urning  blocxi  stream.     Infective  or  suppurative  phlebitis  is  alwly 
a  grave  condition,   and  sometimes  results   i„  death.     Even  wim" 
....  -nous  complication  super^-enes.    treatment  must    1.  conthued 

vein    nay  cK-cur  in  three  or  four  wt*ks.  but  recurring  suppuration 
..v..  the  diseased  vein  may  continue  for  two  or  thrl  ZZ^Z 

Trettment.    From    prophylactic    cmsiderations     it    is    desirable 

a  UT  bl<HKMe,ting  to  rest  the  animal,  and  avoid  any  preTue^. 

..'  vein,  especially   below  the  wound,  hence  for  twenty-frrT.u" 

".  •  <ollar  must  not  U"  worn.     Moreover,  everything  likely  t.,  prX" 

-'<e  at   the  same  spot.     Where   the  wound   has   not   cl.med  after 

•I.  S  I  •;  r"  ^^"•".•'•'^»'""  "f  >'""  extrav..ated  bl.KKl.  Once 
'  .  u  Z  i  '"f  *^*-  "  --^""t  «««"'  '-  rendered  patent,  nor 
,  .  J  .kLw'h"?  "  ''""'"'"'•  *'"■•♦»""•  ".iHchief  may  some- 
^-     the  .  f    '"^''***'^    ^iismfection    of   the    skin    wound 

tJ»  above-named  or  similar  antiseptics.     Should  inflammatory 
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rewrtioii    or    Hwelling    become    very     inarktMl.    inowt     warnith   will 
remove  teiwion  ami  pain,  aud  infri(ti<m  with  unguent  urn  hydrargyri 
may   be  found    useful.     In  applyiiig  the   ointment  nevere    preHHun- 
and   rubbing   munt    »)e    avoide<l,   leHt    the  thrombuH    Ik;   broken    up 
and   emboli   Bet    free.     AlwcesneH    shouhl  Ik-  o|H.ned.   ami   free  exit 
giv:-n    to    diwharge    by    increasing    the    fiw    of    the    Kkin    wound 
In    Franee    a   seton  or    ii  feneHtrat.nl    rubU'r-tuIn-    Ih  employinl    t.. 
drain   the  .xuppuraf ing    vein.     A    proln-   in   intnKluced    through    the 
phlel)otomv    woui.ii    and    directed     tipwardn    to    within    a    short 
distance    of    the    obstruction,     where    a    counter-opening    is    made 
over  the  point  of  the  proln-.     The  rublK«r-tulK.  is  then  attached  1.. 
the  prolKs  an<l  drawn  into  position.     An  antiseptic  solution  is  mjeclc.l 
into  the  tulK-  at  short   intervals,  and  the  drain  is  kept   in  position 
so    long    as    suppuration    contiinu-s.     I'mler   .ertain    circuinstanc.> 
a«  when  severe   bU-eding  (kcuvs  re,>eate«lly.    it  may  Ih>  advisable  t.. 
ligature  the  vessel  l)elow,  and  if  the  thnmibiis  cUh-s  not  extend   f.-. 
far    upwards,    i'    inav    also    Ih-    ligatured   nlM>ve.     The   operation    i^ 
performed  aeeoruing  to  general  principles,  the  vessel  divide<l  »H-tw.M„ 
the  p<.ints  of  ligation  ami  removed.     If  it  lias  Ihh-ii  ligature.l  abox. 
the  diseased  point,  the  isolateil  section  of  the  vein  can  be  compli't.lx 
lai<l   open.     French   surgeons  often   remove  the  disused   portion    -I 
tlie  vein,  but   in  cii-ses  of  suppuration  Cadiot   prefers  free  draiii.LM 
For  some  days  after  ligation  the  animal  must  Ir>  kept  perfectly  <pii. ! 
while,  to  avoid   biwding.   only   fluid   nourishment   should   Ih-  giv.  ii 
S<-hley  recommends  washing  out  the  vein  with  sublimate  solution 

111  removing  the  diseast-il  p<.rtioii  of  vein  a  ligature  must  lu-t 
Ik.  applied  alM.v.-  ami  In-low.  taking  care  to  apply  the  ligature-  '  • 
healthy  parts  of  the  vessel.  The  vein  is  then  divided  traiisvcr>.  > 
at  the  upper  emi  and  completely  separated  from  neighbouiiui: 
structures.  Xo  danger  results  if  the  wouml  U-  treated  m.  an  n,„  n 
one.  but  care  is  reciuired  in  exf.osiixg  the  vein  to  avoid  injurinu'  h- 
carotid,  and.  therefore,  the  knife  should  U-  sparingly  useil,  ami  :!» 
fingers  or  blunt  scissors  use.l  in  preference.  Sometimes  the  xin 
tears  cleanly   ..way   from   surroundinu    tissues    if    moderate   tia.  •    n 

Ih-   exercised. 

S«-veral  cas.'s  were  successfully  treated  bv  laying  open  the  sun    n- 
wouml  and   dressing    with   i.Kline    solution,  foiloweil  on    sub.sc.| 
days  by  carbolic  or  creolin  lotions,     (t^adioi   and    Dollar,   "t'li" 
Veterinary  Medicine  and  Surgery."') 
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VII.-  DISEASES  or  THE  PHARYNX  AND  (ESOPHAGUS. 

(1.)    FOREIGN    B()r)IKS    IN   THK    PHARYNX    AND 
(ES()PHA(jrs. 

FoREioN   »KKlk«   in   tho   pharynx   aro   m.^t   fre.,uentlv  f..uncl   in 
.•arn.v..ra.     Bonen.  fish  spines,  n.^dl...  pieces  ..f  Lnl  Uke„  wi 
he  fcKKl.   or  pu-ked   „p   in   play,  son.efimes  stick   in   the  pharynx 
hee  C  a<hot  ami  Dollar's   •  Clinieal  Veterinan-  Me<lieine  an.l  Surges'" 
or    reporte<l    ea«eH.)     .n  .logs  and   eats,  sewing    nc^.lles   are    ,. hen 
fouml   at  the  ba«.  of   the  tongue    close    in  front    of    the    epiglo     s 
P-ecesof  potato  or  of  other  r...ts  get  hnlg.!  in  the  pharyngea'p,  „    . 
f  Hwn,e.     In  herh.vora.  pieces  of  wckkI.   bones,   hair-pins,  and     he 
ke  may  l^-come  fixed  in  the  nn.cous  „„.,„hrane  of  the   pharynx 
l.ut     more    frequently     l.xtge    in     the    .esophagus.      In    ru  ninrts" 
-penally  ,n  cattle,  the  olfen.iing  suhstancel  are  generally  1"; 

or  .loth  m  horses,  carrots.  <.haff.  |i„see.l  cake  or  hay  whilst 
o.-.as.onally  the  ol.tacle  is  a  t.K.th.  a  hen's  egg.  a  bolus,-  a  p.^t  on 
<'f  a  prickly  plant,  or  a  piece  of  w.kmI.  ' 

«^z^rzsrz:l^^'zv!T!:i;J^  .>.;■  ,;».,.„.«„.  „, » ,,,... 

handle  about  .3  feet  lone  from  «  1    rll  T  .'"  ""fn^'ved  a  whi,. 

a  snake  l(.  inchriHeVJ^^h  fro     'I.  3  T "     "^""j'"*'"'^  -^'^'t-l 

I-\.re.g„   biKlies  remain  fixe.1  either  In-cause  they  are  sharp  an.l 

I  .r  K,n  of  the  cBsophagus.  ..r  In-.-ause  the  gullet  has  contracte.1  on  th, 
ol«<.ruct,on      In  horseH.  st.,ppage  of  the  esophagus  with  hay  re  .Its 

on.  swe  Img  ..f  the  bronc-hial  glan.ls.  from'tum.a.r  fonnaTion. 
f  o,„   external   .-..n.pr.^s.on.     Ca.liot    an.l    Dollar   report    a   .ase    of 
•   •^tru..t,on    .n    a    horse    fro„,    swallowing    a    pie.-e'  of    earn  t      A 
■M  .Klermu.  n.ject..,n  ..f  pil-H-arpine  an.l  cserin.-  resulte.1  in  the  foreign 

"V    i;-'n«  ..nwanls  into   the    s,..n.a.. .,,    „.ree-„!.a3 

■  •    .our.       n  mord.nn.l  annuals,  th.-  f-nnl  taken  s..n,etin...  ienmins 
"•'<•    'esophagus.    un.l    .K-..IU.1..S    long    s.-ctions    of    it.     \Vheth,.r 
'-.IVS.S  of   the  tulH.  eyer  .w.-urs   is  .,u..,i....able.     '11...  port  ,  ,       , 
'I-   -..sophag„«   where   bodi....   are   usually  arrc-^t.-d   are    - 

(l)The  commencem,.„t    of   the   („!«.   imm.-.liatcly    U-hin.l    the 

pharynx. 
(^)  The  lower  portion  in  the  neik. 


(-1)  The  portion   wln.l 


As  oltstructi. 


Ii    paj«s«'s   thr..ugli    the  diaphragm. 


m   pr.Mlu.-cs   .litf.Tcnt    results    in   d 


tferenf    kin.ls   of 
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aniinalH,  it  will  »)e  considered  Heparateiy  in  e&eh.  The  ob«tructinK 
bodies  are  divisible  into  two  cla««eH  :-(o)  Wound-producing  fi>re.g.i 
bodies  wWch  pierce  the  muoouB  membrane,  and  remain  in  position  in 
consequence  of  their  rough  surface ;  and  (b)  mere  mechanical  obstrue- 
tions  which,  on  account  of  their  size,  are  unable  to  pass  through  tlu' 
tul)e.  The  first  are  m(«t  frequently  found  in  the  i)harynx,  the  second 
in  the  (PsophaguH,  though  the  first  are  aJHo  met  with  in  the  gullet. 

Aii-ording  to  HulK-lis  pxiieriim-ntH,  the  ntriiwd  muMuUr  fibrt-H.  whi.  I. 
ill  man  are  coiifintyl  to  the  first  two-thirds  of  the  a»ophaguH  are  in  animals 
continued  almost  to  the  stomach.  In  rumllUUltS  the  .esophaguH  ,K«seHs.s 
no  unstriped  muscular  tissue  whatever.  This  first  apiH-srs  in  t'"-  '•«">^", 
In  all  animals  the  mucous  membrane  is  invesUKl  with  a  thick  stratifi..! 
epithelium,  coveretl  with  numerous  papillie,  and  the  miic.wa  possess.> 
ymph  follicU*  t<.gether  with  mucous  glands.  The  area  of  the  .esophageal 
tul/ stands  in  inverse  proportion  to  the  strength  of  its  muscular  coat 
In  the  region  of  the  cardiac  opening  a  thickening  or  narrowing  <sMurs 
in  all  domesticated  animals  with  the  exception  of  cattle  and  dogs 

The  u«ophagus  of  the  hone  is  absolutely  and  relatively  the  longest 
but  also  the  narrowest.  According  to  Kranck,  its  length  is  from  4»  t.. 
(«>  inches.  RulieU  found  it  to  be  from  «)  to  S2  inches,  measured  in  position^ 
and  in  larger  animals  even  56  to  70  inches.  Its  walls  are  stn)ng,  an.l 
iMHome  so  much  thicker  between  the  diaphragm  and  the  cardiac  open  nj: 
that  the  lumen  of  the  tube  almost  entirely  disappears,  pxplain'"^  ♦'"' 
frequent  occurrence  in  this  region  of  diverticula,  stenoses,  and  obstructi,.„s 
The  (Bsophagus  of  rumillMti  and  cwnlvora  is  more  cylindrical  I., 
oxen  a  contraction  occurs  at  the  lower  end  of  the  upper  third,  and  from 
this  point  onwards  the  diameter  increases,  while  the  wall  is  comparativ.  I> 
thin,  and  decreases  in  strength  from  above  downwards.  „„^,.„|  .^ 

In  ShMP  the  thickness  increases  from  below  upwards,  but  the  mus(  uiar 
wall  is  very  thin  in  comparison  with  the  surface  of  the  mucous  membran. . 
The  narrowing  at  the  middle  of  the  oesophagus,  remarked  in  the  goat    i^ 

"""sitae "hive  al^**a  contraction  at  the  middle  of  the  tube,  which  f-n, 
this  point  enlarges  both  above  and  below.  In  4»K»/»»^?»""^r'*  '"'';' 
lies  at  the  height  of  the  lower  portion  of  the  cricoid  cartilage,  the  «i,lti. 
iK-iiiK  about  I J  inches.  The  tube  increases  from  here  to  a  circumfc.  irr 
of  2J  inches,  then  narrows  to  2  inches,  dilates  for  a  second  time,  and.  al..»t 
<i  inches  l)ehind  the  pharynx,  attains  a  circumference  of  3  mches  I  ih 
last  ,„ntra.-tion,  als.ut  2i  inches  in  front  of  the  cardia,  measures  ij  in.  I  •  - 
From  here  the  ojsophagHs  widens  like  a  funnel,  unti  it  enters  the  sto.n  h  h 
(the  tiuurcs  refer  to  the  width  of  the  mucous  membrane). 

In  C»t8  two  contractions  exist  :  the  upiK-r  lies  |  inch  In-hind  the  phai  ^  ux 
th.-  lower  at  th.'  point  where  the  oesophagus  pierces  the  diaphragm 


(:,)    FORKK.N    BODIES   IN   THE    I'HAHYNX    .\ND   (KSOPIIA'  IS 

OK   THK    HORSK. 

In  horses  foreign  Ixslies  verj-  seldom  InH-oine  fixed  in  the  phai  >  iix. 
but  are  more  frequent  in  the  a>sophagus.     As  stated,  they  geii.M  ill> 


rOBEIOK   BODIES  IN    PHARYNX    AND   (K.SOPHAOns   OK   HOR8K.        41« 

r^'   yLf^""  Of   carrot,  poUU^,  hay,  hoiuneH,  e«,H    „r   „ra«, 
Greedy  feeden,  Hupplie<l   with  soft   hay   are   .omn  onTuffereiJ^ 

,..n  wh.ch  had  perforated  the  o^ophajjUH  trannvernelv  ' 

Symptom..     Animaln   eea«e   feeding,  slobtx-r   at  the  m.,uth    make 
.•h.,k.„g  movements,  and    Htan.l  with  extende.1  ...H-k.    I^s  nZ 
anxiouH  eountenanoe.     Any  f,n^  or  water  taken  is  di.  wT    ^    i 
the  n.^.     Xot  even  the  saliva  can  i^  swallowed,  an.l    n  Z^nZ 
.Hses  cough  .s  often  distressing.     Considerable  quantities  .HSe 
accumulate*!    m  the  thoracic  gullet    may  press  o„    the  trachea   and 
produce   dyspnoea      Foreign    bodies    in    the   cervical   guleTrayX 

«nokmg  IS  seldom  dangerous,  as  the  material  generally  softens   an  1 
pa-es  downwards,   and   boluses  and  pieces  of  ,>il-caL  1  wil    ^ 

'£  TondS'  r  ^''"^  ^  -""-'  -thout  external'  1^L7. 
nie  condition  becomes  graver,  and  horses  may  die  when  such 
ard  substances  as  eggs,  boluses,  etc.,  remain  fix^^  tthe  thoract 

'I  Ihf  animal  can  .wa  „«.    Koreis,.  b,«li™  «,.«i  i..  ,i  o*"™" 

;;|   the  esophagus,   may  be   rem^vrCv^t  ra^'i^''lhr7p:r 

ocarpme,    which   produced   excessive  salivation,    lubricating   both 

^r^i:2z^T^rT^'  *'"^  '^'''^'"^  '^^'•-- 

Murhant!  *™^^'  ""''^'^'  however,   the  danger  of 

hanc,,  pneumonia,  and  caution  is  required  in  employT  it 
probang  or  oesophageal  sound  can  Ik-  used  in  quiet  bonis  wtl.t 
her  dlTodi^i  "'*'  greater  difficulty  and  daVr  than  in  oxe 

-I    able  S^       ' H       •    ""^  '*'   '"'  '^''^  "•^**"   '^'•♦'«'°t«  -»- 
I  rabie  resistance,  and  injur>-  may  l,e  done  if  force  l,e  used      It 

.     e  efore.  best  to  wait  quietly  for  twenty-four  to  fortv^igiThouii 

"l"n  the  material  generally  passes  downwards  '     *  ' 

i  mch  thick,  and  a»>out  seven  feet  k,ng,  with  a  conical  expansion 


r 
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at  one  emi  and  a  puHh-hanille  at  the  other.     The  V>ai«e  «)f  the  cone- 
Hhaped  end  w  free  and  ((.niave,  and  in  oriler  that  it  may  paw*  without 
difficulty  through  the  terminal   |M)rtion  of  the  gullet  it   whould  not 
exceed  2  inches    in  diameter.     Tubular  probangs    for  the  treatment 
of  gastric   affectiouH   in   horses  have   lieen  devisetl   by  Hemlrail,  «>f 
Toulouse,    and    Phillips.     Sendrail's    probang.    whi<h  has    a    spiral 
metal  basis,  is  ver>'  flexible  and  can   Ih"  easily  sterilised.      Phillips 
uses  a  long,  stiff  rubl»er  tul)e  resembling  the  stomat  h-tulie  for  man. 
In  the  horse  the   probang   may   l>c   passe<l  through  the   mouth, 
which  is  preferable  or  through  the  inferior  nasal    passage.     When 
possible,  the    horse  should  be  east  on  his  right  side,  the  head  and 
neck  held  fully  extendetl,  and  a  mouth-gag  employwl.     The  probang 
smeareil  with  lard  is  intrcHluced  through  the  gag  (the    tongue  l)eing 
held),  dire<te<l  along  the  middle  line  of  the  nxif  of  the  mcmth,  against 
the  soft  palate,  into  the  pharytix  and  gullet,  then  onwanls  to  tin- 
obstruction,  or,  if  necessary,  into  the  stomach.     Difficulty  may  Im' 
experienced  at  three  points:    the  pharynx,  entrance  to  the  chest, 
and    at  the  iliaphragm.     In  passing  through  the  pharynx  the  soun.l 
may  excite  coughing,  or  it  may  enter  the  larynx,  when  immediate 
reacti<m  will  l»e  shown  by  the  horse  flexing  the  head  and  struggling 
In  this  event,  the  sound  <»hould  be  withdrawn  into  the  mouth,   and 
after  a  brief  interval  passed  again.     In  cervical  choking,  the  probaiijr 
s<Hm   reaches  the  obstruction,   which   may    pass  on  without   nuuli 
effort ;    but  in  thoracic  choking,  resistance  will  lje  encountered  as 
the  probang  enters  the  thoracic  gullet,  and  when  this  curvature  lia> 
lieen  passeil  and  the  sound  is  in  ccmtact  with  the  obstruction,  tli. 
instrument   must    be   carefully  han<lle<l  in  order  to  avoid  rupturiiiL- 

the  gullet. 

While  it  is  possible  in  the  horw  standing  to  pass  the  soumi  thn.u^'li 
either  the  mouth  or  nose,  the  animal's  lieatl  and  neck  cannot  !><■ 
maintained  in  full  extension,  and  in  eonsetpience  the  probang  i- 
l)ent  at  the  throat  ;  and  further  risk  aris*^  in  thorw'ic  cast-s  wlieic 
the  sound  in  entering  the  chest  may  lacerate  the  gullet.  I'nf-' 
tunatdy  instr.nnental  rup'  ire  of  the  oesophageal  muei>sa  or  inusrii 
may  give  no  immediate  sign,  and  the  operator  may  have  no  susjii.  i -ii 
of  the  accident  until  later,  when  the  iiorse  shows  distension  of  Uw 
gullet   or  symptoms  <if  hindrance  to  the  passage  of  food. 


(b.)    FORKIGN    BODIKS   IN    THK   (KSOl'llAdlS    OK   CATTI.I 

Knmi  the  nature  of  ilieir  dnxl,  and  the  narrowing  of  the  jii:     ' 
from  the  pharynx  to  the  lower  part  of  the  ne»k,  choking  is  n'  re 


FOREIGN    BODIKS    IN    THK   (ESOPHAOl 


S   OF  CATTI-E. 
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-mmon  m    h,.„x  than  i„  ,1...  h..rs...     ()l,s,rn...io„.s,  ,«  a  rule    all 
.J.cur  cic.«.  ,K.h.„.    the  pharynx.  I.»,  aro    ,1..  uA.r.Uly  fn-.,"  I„t 
the l„werne..k  „r  fh.,rac.i..,.„r.i,.„.     !,,.«„.  ,,    ,.,  suff.K.atL.K„mH   ,.^ 

..the  me.„..r«„e«  Htu.kin,  i„  ,he  .es.,.haK„s  an.l  pharynx   ..c  ludu 
the  o,H.n,nK  ..f  the  larynx,  an.l  ...,  .-ausing  rapid  ..«ff,„.a,i..n  * 

Symptom.  .....nprim.  res.lessneMs.  Haiivafion.   inahilily  to  Mwallow 

a  t..„p,H   at    eruHation.   .Iiffi..„l,    hrea.hing.  an.l    tympanites.     Part' 
thegaM  f„rn.e.n„  the    ston.a.h  i.s  n..rn.aliy  disVharKed    through 
1.^  ..^ophagus  ;      hut    i„„„e,liately    the    .esophagus    is    ol.truet.nl 
h.  gas  accumulate.  i„  the  stomach  an.l  howeis.  ..ausing  dangen.u 
.ntJation.     Incre,u..ng  distension  interfer.-s  with  breathing,  an.f  mr 
.•au«.  suff...at.on.     These  syn.pton.s   can   U-  con.pletei;  deyel.;  S 
m  a  few    hours,   an.l   hen.-e   it    is   nec.^sary  at   ..n.e  to  carry  out 
approprmte  treatn.ent.     It  is  worthy  of  note,  howeyer.  that  Fayereau 
who  ha-s  trea  e.l  many  cas^-s.  states  that  in  the  majority  the  ol.truction 
ipa>«  mto  the  rumen  and  recoyery   will  ,„.cur  if  the  run.en   l.e 
(MHUtured  ami  an  expectant   attitude   U-  assumed  thereafter      The 
«a.mula  may  eyen  he  left  in  p.«<ition  for  several  days 
Treatment  may  l,e  hy  nnv  ..f  the  following  methwLs- 
(      Return   of   the  foreign    body  Into   the   pharynx   is   usually  suc- 

IL.    Ih  """L   '■»"''*'"*!,-»--  '»-  ..hstruction  remains  Kxed^lose 
iKhml  the  pharyiut.     The  operator  places  hi.nself  on  the  left  side 
"  the  annual  passes  his  right  arm  over  the  ne.-k.  an.l  with  both  hands 
pr.-ferably  w.th  the  thun.hs)  ..„.leayours  to  push  the  ol«.tructing 
•....ly  upwanls  hy  pn>ssing  in  the  .esophageal  furrow.     This  usually 
s..,.,....ds  .f  the  animal's  hea.l  Ik-  left  fr.-e.     liut.  if  firndy  hel.l    thV 
nnnnal   lK....,„.es   .listurlKnl.   an.l   stn-t.-lu-s   out    its   hea.l.'  and  eyen 
'f  the  foreign  body  is  f.,rced  into  the  pharynx  its  further  outward 
l'a.ssage  ,s  arrest.-.!.     Where  the  first  atten.pt  fails,  it  .-an.  howeyer. 
-  >cp..ate.  .  an.1.  with  a  little  .lexterity.  usually  su..e...ls.     1„  .-attle 
''■r..gn  iKHhes  may   be  r.-ach.-d  ami  remoynrfrom  the  pharynx  or 
"sopbagus  by  intr.,.lu,.ing  the  ham!  through  th.>  mouth.     The  h.-a.l 
nmst    Ik.   ,.ar,.ful|y    tix.-.l.    ami    a    m..,.th    gag    appli.-.l.     Th.-    han.l. 
"""■•■••■•I    u.lh    a    gloye,    unproyi.l..,l    with    lingers,    is    inlr.Klu....d 
"I'Mll.v   ami   ..nergetically.    but   if  ,„«st   not  Ik-  kept  too  long  in  the 
('""•MIX.  a.s  pr,.,ssure  .m  the  rima  giolti.li.-  „,av  pro,lu.e  struggling  and 
'^^I'txea.     In  the  hors.-.   the  narn.wn.-ss  of  th.-  spa.e   k-fwirn  the 
'">  "f  nu.lars  ami  the  greater  length  of  fh..  .soft  palate  ren.ler  this 
l'""<'<lure  .l,ffi,.„lt,  and  it  may  m.t  Ik-  s.M..e.s.sf„|  ..nk-ss  the  patient 
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.an  .-asily  be  infro.luc.'d  and  th.'  pliar^ 
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(2)  lUduetlon  In  sin  of  the  (orelfn  body  In  iltu  may  l>r 
effwlod  ill  flit'  taw  of  <-tK)kftl  rixitH 
when  thfy  lit'  in  Iht-  iitfk  portion  of 
thf  ti>t40(ihagui«  by  powt'rful  pifiwurt'  with 
both  haiulH.  Pit'tfH  of  oilcakf.  niaHWH 
of  h>iy,  ami  ImiIuwh  tun  HotUftinu'i*  Im' 
moved  in  thin  way,  and  fauMt-d  to 
gravitate  towartlx  the  ntomaeh.  Com- 
minution of  the  ol>Htrui'ti(m  may  Ih- 
effetteti  Ity  iiieiMing  the  nkii  over  the 
foreign  iMKJy  and  thrunting  a  fine  tnK-ar, 
grooved  neetlle,  or  SyiiieV  knife  through 
I  lie  (esophageal  wail  into  the  olmtrueting 
IxKly  and  breaking  it  down.  It  liaH  In-en 
recommemled  to  piaee  a  pieee  of  wo<hI 
agaiimt  one  Hide  of  tlie  lUTk,  and  to  break 
tlown  tile  foreign  Ixnly  from  the  other 
side  with  a  mallet,  taking  tare  nut  tu 
injure  tlie  tvHuphagUH  or  the  traehea. 
Thin,  however,  is  a  very  rough-and-reatly 
priHtnlure.  tle|)rtHattHi  by  all  British 
teaehers. 

(3)   Foreing    the    foreign    body    onwards 

into     the     StomMh.       Where     the      above- 

tleserilKtl  metluKU  are  unsue<'e»«Hful,  efforts 

slioulil  Ik-  matle  to  pa»ts  tlie  foreign  ImkIv 

into    the    stomach.     Thi«     must     not     Ik* 

attempttHi    with    wharp    or    verj-    resistant 

sul>stanees,    but    may    1h^    sueeessful    witli 

b(Mlie8   having  smooth  surfaces   or  »)f  soft 

consistenee.  as.  for  instance,  roots,  oilcake 

and   hay.     For   this    purpose   the    probuii^' 

or  (asopliageal  ,sound  is  used  ;    failing  tlii.s. 

a    flexible     cane    may    U'    selectttl,    or    :i 

strong,   well  oiled    rope    may  be  employed 

Although  more  eiu<y  and  successful  in  oxen 

Mtilier  states  that  this  procetlure  may  also 

Ih-    used    in    horses  even    in    the    standiii<.' 

position.     In   cattle   a    mouth    gag  is  ap 

plied,  or  a  simple  piece  of  wood  with  a  lioh 

ill   ili«-  cc'lillf    liiiiy   Ik'  used   (Tig.   •ii'I).      ill  tlie  abnellce  uf  a  gug.  lii' 

tongue  is  held  by  an  n»isistaiit   (U-st   with  the  help  of  a  eloth),  iim 


Kki.  :I4'2.     T'lolianc  and 
niuiitli  iiiiu  fur  cattle. 
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.Irawn  well  towanln  o,u   nide.     T>vo  H-HwtanlH.  ...uh  «r.iM,,i„K 
«n«l  oneeml  ..f  f  he  ,n..uth  ^-k,  h„|.J  the  h,.,!  ..x..n.|...l  o„  .L 
neek.     The  (««,pha«eHl  k„u„,|  i„  ,,„«h,.,|  ,„,,.r  ,,»•  l„i«4-  uf 
Ihe  tongue  iMt„  the  |.har>nx,  un.l  the.u-,.   i„t.,    ,1...    n:„- 
|.h««uH.     To    avoid    injury    it    .n.mt    U-    intr.Klu.e.l    with 
caution       The  only  dan^-r  in  that  the  itiMnnnen,  ,„av  ,.asK 
mt..  the  larynx  and  tr«<.hea.  hul  thin  ae,  ulent  i.  innne.iiatelv 
evKleneed     hy     eouKhing     and     .lim.uity     i„      hrealhin^ 
.Should   .t   ,H.ur.   the   „rol,anK   ".ust    U-  .Iraw..   I.a.k  an.l 
he  atU.,npt    re,H.ttte<l     until   ,he  inntruntent    pas^^  freely 
orwani   and  ean  Ik,   felt  at   the  left    side  of   the  neek   in 
the  <««»,,hageal  furrow-   a   pr.n.f   that    it    h.u.  entere.l  the 
.««.phaguH,  down  which  it  is  slowly  ,,»she,l  until  it  rea.hes 
he    foreign    laKly.     where    further    progress    is    resiste.l 
(  autiouH  atte-  :.t«  are  „.a<U.  to  push  the  oUtaele  onward. 
I  hem.  failing,  the  i,u,tru,i.e«t  is  withdrawn,  an.l  ,.„  oun... 
or  two  o    oil  or  a  dom-  of  pil.Karpine  may  Ik-  adnnnistere.1 
If  relief  d.K,H  not  follow  within  a  short  interyal  tlu-  prohan. 
may  U'  tried  again.  '  *" 

(4)  Eitnetion  of  foreign  bodies  by  means  of  Instrumenu 
AmongHt  thene  is  Meier's  wire  snare.      It  .-onsists  of  a  pi..ee 

■ft  ^f  ''"*■'«'•'  ''^  'he  ends  to  a  han.lle.  an.l  works 

oniewhat  like  tlu-  string  snare,   used  for  ren.oying   ...rks 

...n    the   inter,.,  of    hottles.      It    is    intr.,dueed    ifke    the 

prohang.   the  l.n.p  thrust   U-hind  the  foreign  Innly.  whi.i, 

may  sometimes  1.,'  extracted 
l>y  ti-rning  an.l  pulling  (,n  the 
instrument.  Hut  this  device 
:^ucc.ikJs    only    where    the  oh- 
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thi'  iiiHtriiiiient  B«lvBn(«'«l.  nn<l  tho  HiiliHtHnro  nriii«|M'«l  «nil  rfmov*-*!. 
ThvH'  .ip|.li»iu«>H  liHVo.   li..w.'v«T.  only   a   luirrow    tU'ltl    of    uneful- 
H..HM.      AHhcmnh    fhrir    wurkinK    w  '»ft«'ii    iiiterf.'ml   with   hy   tin- 
nirvaturf     of     tin-     ii'HophaKUM     nt     tin-    «>ntriin<»>    of    tUo    cIm'mI. 
iii*tulil<>   rN|HTi.illy    in    Iiowh,    ono   or   othiT    may    Im-   trutl   when- 
tin-    (oTvifiU    iMHiy    in    low    down    and   cannot    othi-rwiw   U-   forct-tl 
on.     I)int«r  .U-pi^iH-atoH   the   fon  ihU-   U(«-   of  tin-   o»so|.hag<-al   Moun<l. 
and    wlu-n    it    in    unsucccwful,    |)iuu-tur«i*    the   nnn«-n.    an«l    awailM 
till-  paMHaji:*-  ol  .ho  fon-ixn  ImhIv.  which  almost  invari;d.ly  iMiurw  in 
Hix  lo  .itfht  hourn.     Stn-ln-l  -  mHrniH  thin.  I.ut   in  oni-  caw-  had   to 
wait  forty-<-i>fht  hourn  for  thi-  paMttaf?*'  of  tin-  olintnulion.     Mi-  aUo 
HU«H«-MtH  V'vinK  «»»•»"  'l<»^''»  "'"''•     VVillach    alno  n-i-omnn-ndH    thix 
«-x|K-<tunt    treat  mint.     Thi-    HulK-mrtiH-ou«    Im-akin^    down    of    the 
foreign  ImhIv.  Hiin«»t<ti-il  hy  UfoMw-.  ix  liahle  to  injure  the  juRular, 
and  in  usually  followed  hy  pun  formation,  niH-i-HHitatiuK  enlurnemenl 
of   the    wound.     Mauri   iiiiM.    ni-vertheli-xw,    rii-onunended   this   treat 
nient    reiintly.     Should   dittieultiii*   iK-eur    in    rentovinn    the   foreign 
ImmIv,  and  eonsiderahle  tympanites  result,  as  is  frequent   in  eattle. 
the  rumen  nnist  Im'  pumtiired  to  ward  off  sutTiK-ation. 

If  the  removal  of  the  otTendinn  sultstanie  hy  the  deserilK-d  nu-thiHls 
fails,  as    is   usually   the   rase   when   it    lies   in   the   tlioraeie   portion. 
drenehinK  with    sniftll  doses   of    oil   may   »m-   tried,   if    no    diftieully 
in    hreathinn  exist.     Caution,  however,  is  neei-ssarj-  to  pn-vent    the 
fluid  pussinn  into  the  trachea  and  priKlueiiiK  niechanical  pneumoniii 
Small  quantities  shoulil  Ix'  fiivvn  at  a  tinu- and  the  animal  watched 
so  that,  if  coufjhinn  <H-eur,     w  administration  may  at  once  Ir.-  stopped 
After  puncture    of  the  rumen,  it  is  desirable  to  wait    for  twelve  tn 
twenty-four  hours  for  softening  and  ilispersal  of  the  foreiffn  hiHJv 
.Michalski  >.'ave  a  hull   li  grains  of  veratrine  dissolved  in  *2J  ilrani- 
of  spirit    suhcutaneously.   producinji   violent    lesophancal   spasms    in 
fifteen    minutes    and    the    disappearance    of    the    ohstruetion.     Im 
mclmanns  statements  point  to  the  possible  usefulness  of  suIh  iiti.ncMii- 
injections     of      pil<M>arpine.      which     provoke     profuse     salivalii-i' 
Apomorphine  favours  (esophageal  peristalsis  and  eructation,  allliout'li 
this  latter  act   is  imly  |»riKluced  i  xceptionidly.     Arecolin  and  cscm 
given    hyp'Mlt-rniically    and    chloride   of    barium    intravenously    liiiv 
also   iK-en  recommended. 

(5)   (Esophpgotomy.    Incision  Into  the  oesophagus.    This    o|H-niti 
can  only  In-  perfornu-d  in  the  neck  portion  of    the  iiwophagus 
is    only    indicated    where    the    measures    above    il"scril>«'d    fail 
is  the  last   possible   ics.nnce.   «li«ic  ciic  ha.<  to  deal  with  sh.it|>  ^*  ' 
stances,    like    boni-s,    iVc.     Its   ditliculties    and   dangers    are    usna    \ 
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<^)HBUm    B.,DIKM    m   THE   .«S„P„.4„US  op  SWINB  Jg-, 

iim*«ary  for  romDval  ..f  .he  f„n.,gn  hinly  " 

A«  Ik-tt,.  h«H  ...rrootly  remark..!,  it  i„  dosir.U.lo  t.,  miko  th„ 
■nc-on  .„  ,he  Kkin  under  ,he  jugular  vein,  and  n.  t  ove  f  Jt 
o  .on  de«or..KMl,  i„  order  that  w.un.I  diHeharges  an.l  Iny  nor"  ' 
of  foo<|  may  How  away  as  eaHilv  ,i«  ,M.sKihle  U-,.h\  ,u  ''"'^"""^ 
woumi  Hhould  not  J  larger  than  ^1  ,  V"^*'""-'  ^^e  operafi.m 
.1  1  .  '"'^ff'^'^  'nu»   w  almolutelv  neiesHarv  ■    whil-t 

.1.0  .nH.,.hagUH  HhouLl   ,.  separated   as   little  as   ....ssiZ  irom 
s«rroun<hngs.     Under  eertain  ..ir,.„,„s.an..es  the  polato  or  r  n w 

Ik.  hroken  ,bwn  w.th.n  .he  .esophagus  „„.|  .he  pim.  p«„.e,l  onva  .N 
..r  rem„vod   .hrough  a   smalL-r   wou„,|.     The   w,,un.lT  he  3.  ,' 
must  .K.su.uro.1,  proferahly  wi.h  .-hromi..  eatg:   X  t   Iringinr  t 
mucous  memhrane  toge.her.  an.l  ,he„  ,h..  .nuseular  ..o„,      ^e  ov.! 
lying  wo«„.|  netHl  n...   I,.-  su.ur.-.l,  as  h.-aling  by  primary  i  ...ntion 
eannot   Ije  expee.,...      The   woun.l   is  tr..at..l\m  .len.  "."p^         : 

uthheld  though,  .f  .Ie.M„e.l  „....essnry.  pur.-  water  „,av  In- 'giv -n 
Dunng  ,he  nex.  f.-w  days  s..f.  f..od  or  hay  m.v  Ik-  suppli;."' 
lam.ur,..r  g.v..s  no.hu.g  ,.u.  h.y  and  pur.-  wa...  ,.;  ea.,1...  Zl  i„ 
o"o  .■a.s..o  ,„.„,,,  h..aling  in  .hir.y-.iv...  an.l  i„  ano.her  in  .wen.y-Hve 
.lays.  Mal.ew  p..rfor„,e.l  .esophago.omy  Hve  .inu-s  in  ...xen  an.l  siv 
m  .logs;  n,.ahng  .K.eum..|  within  eigh,.-..,  .o  .w..n.v-.hr..e  .lays 
m  .iH-  ..xen.  an.l  ,n  .welve  .o  eigh.,.,,  i„  „,..  ,,ogs.  .\|,ho,.gh  .he 
amn.Hls  fall  away  n,  .-on.li.ion.  |,„d  ..ons...p,en....s  are  rarely  ol,serve.l. 

(.)  FORKICN  HODIMS  IN  Till:  .KSoPILUilS  OF  SWINE. 
\Vh..n  hous.Ml.  swine  are  usually  f,.,l  on  lM.il..,|  r.H.ls.  ..an-fullv 
'■"t  p..tat.H'H.  or  semi-Hui.l  gruels,  so  that  f.  o,|  rarely  .-aus.; 
■.I.Mru....on.  Bu.  when  roan.ing  in  h-nls,  an.l  fe.l  on  un.ut  potaf.-s 
••'  -.  .or  r.H..s.  p,ee.>s  may  s.i.-k  in  .1...  pharyng.-al  potu-h  or  in  .he 
n-ophagus.  an.1  provoke  symptoms  similar  to  ih.^e  in  o.h.-r  anin.als 
A.-.or,l„,g  .o  Loth,.,  foreign  l,o.li,.s  in  the  pharv„g.>al  pou.h  of 
^«n,e  pr.Klu,.e  .liffieulty  in  swallowing,  saliva.ion,  an.l  a  pe..„liar 
'  l'....go  in  the  voi..,.  :  instea.l  .,f  grunting.  «  shrill  shrieking  soun.i 
1^  pro.  u.e,  ,  an,l  if  the  .  uhj...-.s  are  in  p,.or  .on.li.ion,  .he  ohs.ru.li.m 
•n.y  Ik.  ,l,..ect<Hl  l,y  palpation.  Foreign  ImuIL-s  hx.-.l  in  .h.> 
--pliagus  somelinuM  in.lu.o  vomi.ing.  ..n.l  are  .hus  ,.j,....,.,|  •     l,,,. 

'I'.re  long   r,..«med.   (unpani...s  .l.-v.-lops.   Mnd  .l,.a.h  .-nsu.-s  from 

iillocation. 

Karly    «8«i«.a,u.e    is    ne.e.ssary,    but    in    pigs    li..le   nan    b«   .lone 
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manually.     If  Hu-  nlwtrutlion  in  in  the  pliaryngt'Hi  |»ou(li.  pniwur.- 
muKt   Ih«  exmimnl  KiimiUaiu>«iu»ly  "ii   Ix'th  ""I*"**  ilirwtly  <>v«t  tlu> 
region  of  Iho  larynx,  anil  an  effort  made  to  |>uHh  tin-  contenlH  of  Hi- 
poueh  u|»WBnlH  into  the  pharynx.     Where  the  foreign  hinly  ix  lixe.l 
in  the  top  (»f  the  pharynx  or  juhI  In-yoml  it,  St.K-kHeth  a.lvi«eH  Ih.l 
the  pig  Im'  laid  on  a  tahh'.  when  removal  may  MonietimeH  Im-    made 
with  a  hlunt  liook.  hut  if  the  ohjeet  in  de«>per  Heate<l  it  may  Ik-  punlied 
downwar»lH  with  a  Hexihle  stiek.     'IWt/.  remove*!  a  jnece  of  hr.K.i.i 
f.li«k    f.'l   ineheH  long  from  the  upper  part   of    a   pigV  (iwophugiis 
Apomorphine  can  lie  Jried  <\h  an  emetic-    if  this  iho-s  not   at    on.  c 
Kuccml.    fat    pigs    liad  lietter    he   slaughtered,     (^>ophagotomy   mi.v 
he     performcti     in    those    in    poor   condition;     i.    is    scarcely    more 
•litticult    or  «langerous  thnn   in  other  animal«.     Hering   reports   t\M. 
successful  cases;    the  wound  healed   without    hcing  sutured.     Si>nic 
times  fistula  results  from  this  operation. 
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Heference  has  ain  idv  liecn  made  to  the  (K-curren<c  and  treatment 


of  foreign 


liodics  in  the  mouth  of  ilogs  and  cats.     'I'hcy  occur  usuall\ 


t   the   l.a.se  of  the  tongue,  often  clohc  under  the  epiglottis.  thou;j 
I'limcM  liehiml  the  soft  palate  in  the  posterior  wal 


if    the     pliar,\nx.      He. nova 


dire,  ti 


|:<    lief 


OH'  given, 
lie 


game,  lisli  li.pn<'s,  iHt-dJi 

tixcti 

port  inn 


or  in  the  side^ 
I     must     lie    etTectcd     according     to    tli. 
Mones.   ))articularly   vertehra-  of   hirds  ami 
and  other  sharji  objects   are  liahlc  to   get 


iliaieK  hehind  the  pliaiynx  and  occasionally  in  theth.aa.  h 
let   or  jii.>*l    lief.Ti-  it   cnt«Ts  tin    stomach.     SiiumiiIi 


.t   til. 


V'tl 


rouniletl    ..lije<l>    are    Midniii    f..  .ml    ..listrueting    tlie    (esophagii-    i 


th 


annuals  : 


tl 


ley     generally    ( 


.iiiwar* 


Is        to        till 


St.llll'll  li 


Keuliclllia.  h  renioved  from  i  dof.'"s  u-soph'igus  liy  incision  a  pie.' 
of  wo.  .1  I',  in.lies  ioiiL'.  :  ot  iiii  inch  Itidad.  and  .1  an  iiicli  llii.l. 
Itcsllessnc 


aii.\iel\ 


rtt  h 


inu    and    v.imilmg.    avo 


idaiici 


.f    (. 


.1    <l! 


I' 

gives   (tail 


,.   and    i:  (  >l    liotalils    ili.-ihaige  of   ropy   saliva,  suggest    tl 
>t    a    loleign   liodv.      I'lessuie  on   the   le.sophngus  soliittiiii 


Sharp  .-iilislaiices  pcrloraling  the  lesojihagu 


in  the 


lort. 


cause   swelling    and    intlaninial  i.m     in    the    tlmiaeie    p.irtion.    lapi.i 
fatal  pleiiri>v       TIk  y  .an  .lecasi.iiially  1.- siiceessfiilly  extracted  li\  « 
.if  the  phai\n.\.  as  ile>.  ril.il  in  the  eliapler    '  K.inign   H.di 
.Miiutii."     'I  lie    foreign    liidy      when    in    the    lower    portion    .•( 
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IN.irKIKM   TO   TIIK    PHARYNX    ANH   «KS«H'II AOTS. 


H 


(•2.)  IN.irUIKS  TO  THK  PHARYNX  AND  (l-a^Ol'HACl'S 
((KS()PHA(JKAL    KISTl'LA). 

InjiirioH  to  the  wttll«  of  tho  pharynx  <Kriir  in  all  aniinnlH.  hut 
nioNt  fonunonly  in  horwH.  Wh«>n  raHping  the  l«'««th  !»«•  chis.l 
or  ra»p,  if  canlcKKly  h.imlUd,  may  noven'ly  injure  tho  pharyn>j.al 
wall,  and  t'von  prcHluw  iloath  froni  hUnMlinj?  or  muto  inflaminaton 
procoKW's.  Like  injuries  n-Hult  from  the  uih>  «)f  hUcUh  in  ^ivhm  Imlls 
from  awkward  employmrnt  of  pharyngeal  houimU,  foreepH,  and 
other  instruments:  and  in  all  aninialn,  and  notably  in  larnivoni 
from  shar))  foreign  bodies.  MerkI  foun»l  a  hairpin  in  a  horse^ 
pharviix.  Injuries  to  the  (esophagus  are  almost  invarialtly  eausnl 
liv  sharp  'oreigu  bodies,  or  by  «>sophageal  instruments  us«'d  for  Iheii 
removal.  Injuries  from  without  are  uneommon,  though  (!raf  aii>l 
Hrami  have  both  stn-n  injuries  to  the  flnso|)hagus  in  horses  cauw.! 
b\   kicks  from  other  animals. 

I  he  eourse  of  sucli  injuries  depends  entirely  upon  their  •.■haracln 
As  already  slate<l.  fatal  bleeding  may  oeeur  or  suffoeation  fnin 
passage  of  bloo<l  into  the  traehea.  Where  the  intlanuualory  precc" 
is  superticial,  and  foreign  Ixulies  have  Ikm-u  promptly  removed,  liealii ij 
oftcn  occurs  <pii(kly  ;  but  deep-sealed  inflammation  with  <edciii  i 
of  the  mu.uMs  membrane  of  the  pharyn.x  and  adjacent  parts  him 
supervene,  threatening  sutTocation.  Foreign  iMxlies  injuring  il' 
mile. us  membrane  of  these  regions  sometinK-s  produce  extent 
intlammalion  and  tlu>  formatioi\  of  abscess«-s.  which  may  br.  k 
externallv  and  cause  u'sophageal  fistula,  or  into  the  thorax  t 
abdomen,  inducing  se|.tic  pleurilis  or  peritonitis,  and  rapi<lly  Ica.lin- 
to  death.      Laser  records,  in  a  remount  horse,  the  ran-  ciiw-  of  doni '• 


rupture  of  the  .eso|>hagus     one   in  the  n«'ck  (lortion.  the  secoii.l 
the  thoiax  :    death  ensued       Kxlernal  perforation  is  m<»*t   fre.pici 
met      with     at      the     upper     en<l     •>f    the     (esophagus,    close    to 
pharvnv  ;    .Moller  has  several  limes  s(>eii  this  in  horses.     The  ab- 
breaks    and    discharires    an    ex. ccdingly    offensive    pus.    often   mi 
with     IcMi.l.     after     which     saliva.     fiH.d.     and     water    escape    du' 
■.wail.iuing,  proving  iK-yond  (|ueslioit  that   the  disease  has  origin 
in    the    .esophagus    or    pharynx.     The    wound   closes    graduall\ 
a    small    fistulous  canal   remains,   discharging   water   and  saliva 
h.^alm..' often  with  the  greatest  .lithculty.      This  .■oust it utes  (esopli. 
..r  pliiiryngeal  listida.      Hulfers  recently  .h-scribed  such  a  .  a.se 
iiitlamiiMt.  ry    process    and    conse(pient     swelling    pr.Mluce    'litti. 
i.i  svv,,||,,wing.  anil   not    infrcpi.^ntlx    febrile  sympt..ms.     A  svc 
clevei.ips    on    the    left    Mde     gra.iuaily    increa.ses,    bt-conu's    soil 


If' 
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finally  breaks,  when  tho  diffi.ulty  in  swallowing  and  the  f.-ver  .li-.M,,M'Hr 
<.inlmot    8«w    a    ca«o    .,f   aWeKs    f..rnin<i..n    in    the    iunie,,    ..i    the 
<w«.phaRUH  of  a  ealf.  eauning  vomiting,  tympanites,   an.l  diffieultv 
jn  swallowinR  ;    ,.n    intLKlueinR   the   .Psopha^eal  s,„.n.l.   alHnit   tw.. 
pnitH  of  puH  were  diHoharwed.  the  symptoms  ,liH«p,H.«rinu  so„„.  .lay. 
later.     HanlM.l.l  saw  an  (PMophageal  fi«tuia  prcHli.,....!   in  the  hors.- 
I.y  al»s.-eH8  formati.m   in   the   retro-pharyngeal    lymph  irian.ls       fho 
animal    reeovereiJ    in    thr,H-    wei-ks.     Stam.n    ha.l    a    similar    , ..s,. 
fnllowmg   strangles.      Fistula   „f  the   gullet    s.„„,.,i,„,.s   ,,^„|,«    ,>„„, 
o^ophagotomy.     Injuri,^  to  the   walls  „f  the   pharynx    l.y    Imlhn.. 
pms  or  tooth  instrument*,  in.lieate.l  l.y  saliyatin,,   an.l    .list urban.", 
m  swallowing,  n.ay  heal.  pr.,yi,le.l  they  ,lo  not  Ihm-  me  .•..mpli.al.-l 
l.v  mfe,-tK.n.  himhnp  or  inflammati.m.     In  small  ar.ii.K.ls  their  p.,sition 
an.l  extent   ean   In-  .letermine<l  l,y  direet   inspeetini,. 

TrastiMnt.  As  «lre.uly  indi.ate.1.  .are  must  l«.  ...xercise.!  in  Ih.- 
us.-  of  .esophageal  an.l  t.,.,th  instn.n.ents.  ami  sharp  l«ili„c-.M,ns 
■•r  sti..ks  avoidwi.  Th.-  .luration  ..f  pus  tormati.ui  in  the  thr.mt 
may  Ih"  shortened  by  early  an.l  .auli.uis  openinu  of  tlu-  aU..,.HH  by 
-areful  .l.smfeeti.m  an.l  by  making  pr..yi«i..n  for  fre,-  ,.s,a,H-  of 
"-uml  .lis«.harge  <Ks.,,,hageal  Hstuli.  som<-tim..s  giy.-s  uui.h  troubl.- 
l>.-hmle  el.mure  may  ..ften  Ik-  pr...lu,-.Ml  by  applying  th.-  a.tual 
'^nit.-ry.  but  is  n..t  always  su.-.-.-ssfui.  In  a  horse  „n.l.-r  M.lll.-r-s 
tnatment  cauterization  .an.l  ..th.-r  uu-asur.-s  w.-n-  us,-.|  without 
•-■suit.  Kniarging  the  Kstuia  ami  suturii^;  tl,..  up,.ninu'  in  th.- 
<-sophagus  generally   pr.,,lu<.-s  h.-aling.   though   th,.  operation    is   In 

H"  in.-ans  e,u.y.  «„d  ,|,m.„  „„,  j„  ,.,.,.,.,.  ,,,„,,  ,„,,,,,„.,.  ,,„.  ,|,,^j,. ,^^.^., 

Ill    Hutt.-rs-  .-ase   inje.t i,.ns  of   nitrat,- of  silv,.,     proy,.,l    us,-l,.ss     but 
111'-  fistula  (l.^sed  sp.intaneously  in  tuur  months 


l-l)    KCT.ASLK.    niVKiniCI  L.\     ,\\\t    |;|  ri  IRKS   ()|- 
THK    (.,      i'llAtas 

Tl.e  -.-rm  .-.-lasia  is  appli.-.j  wli,-i,.  t|„.  .kin,  nnw,  ui  u  an.l  umi.-.mi- 
"-n,-s   hay.- uml,-rg.,ne   .liiatatinn.      K.-ias.a.   s,.,,,,-!,,,,.-   ..-suli    t,,,,,, 
"i.tur,-   of    th,-    .esophagus,    an.l,    lik.-    it.    us„i,IU    ,|,v,-|op    s!,,„|\ 
ilii'V  o<vnr  b.ith  in  large  animals  ami  in  (aiiiivoia 

i.anv'r-.-hr  sa«  a  .-ou   uhi.h  for  Ihivr  i,iu„i|,-  i,,,,!  alvvav.  •, ,„.,l  ,,tl,., 

■'"Ill  f.H-i,  and  ..s,K.<.ialK   «|„„  drink  «a.s  .,un  ...„.,  ,,f(.r  f.-.-,liM..      Tl„. 

«    «as  v.-rv   tluM     and    «li,„   .l.ni-lil.n-d  ..vhiLit.-d   a   .lilat;,th..i   of    i|,.- 

■plMitns   clos,.    ,md.-r    th,-   ,lia,,hrai;m     and    ,-,,|,,.l.l..    ,,t    |,.,|,h„K    nrailv 

••  .|uarts  of  HmkI      Wagn.-r  .xainm.d  a  Imrs.-  »li..  h  had  a  dilatation  ..t 

',-«..phaK,is   in   front   of   th.-    lourth   vt-rvi.al    wru-l.ra    and   al..o  j^^t 
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lH'(<irt<  ilH  |HiMHaK<'  lhn>U)(h  the  iliiiphriiKiii.     Thn  cciiulititiii  liiul  lol  t<i  un 
nttack  of  inochanical  piHMiinouiu  and  ili<ath. 

Si>iii(*tinu>H  (lilatatioiiH  takt*  a  Hpiiitllo  furni.  Momi-tiiiii-H  tlu\v  art' 
Hharply  <U-tiiUHl.  WIktc  ^n-atly  ilcvt'loiHMl.  ililticiilty  ■»  MWullitMiiiL' 
oi-i'unt,  niul  woMtiiig  aftcrwanlM  wtH  in. 

Diverticula  arc  here  taken  to  mean  rnpturi>N  of  the  nuiHenl.ii 
coat  of  tlie  lextiphagiiH,  and  paiwa^e  of  the  lax  lint  unruptureil 
nnieoHa  thniii^li  the  opening.  Thii*  han  Un-n  tlewrilied  hh  teMupha^it 
cele.  and  iH  ofteneHt  met  with  in  liorxeH  and  cattle.  It  M<imetimc~ 
rcHults  from  acci<U>nt  in  puMxing  the  leHophaKeal  Kound  or  prolianv 
or  it  may  follow  greedy  consumption  of  rough  an<l  prickly  clovci 
Such  rupturcM  in-cur  in  tlu-  n«'ck  portion  of  the  IuIm*.  frei|uenll_\  clo>. 
to  itn  entrance  into    the  chest,  and  (K'cawittnally  neur  its  termiii'ilion 

Both  tlu-  nuiHcular  and  mucous  coats  may  lM'<-ome  rupturnl 
at  the  same  time,  or  the  mucous  coat  may  _\i«'ld  somewhat  later  tlim 
the  muscular. 

l''iicli.-«  discovered  i\  diltitation  of  tjic  ii'suphaiiiis  aft<T  dculli.  >\licn'  lli' 
neck   portion  hud  a  circiunfcreiicc  of  \i\   iiirlics.   the  thoracic  |Miriiiiii  '•< 
\-l\   inches,  anil  tlic  |Nirtion  in  front   of  (he  diaphrii).Mii   was  distended  i 
iti.',  inches.      Mr.  S.  describes  a  ilivcrticnhnii  in  the  liorst-  formed  in  rtt\\-> 
(|ueiice  of  the  iMiis<Mil«r  coal    hciiiu  niptiircd  for  a  di.stanci-  of   II    iiiclii 
ill  the  thorax.     The  .sue  like  dil  itatimi  held  live  pints  of  water,  and  tl.' 
Imrse  siitfen-d  from  syiiipioiiis  of  lirnken  wind      .*^eliellcnlierg  saw  a  -Mnil 


hilt 


ll      Sllll! 


ijl 


ll     al>: 


ills   later,    a   divcrtieiihi 


diverticiiliini    in    tlie    do^.    prcMliieeil    liy 

liirinalioii.     l)ii   |Mwt-iiiortein.   si.x    in 

eiivered  a.s  l.irKc  as  a  iiian's  list.      It  had  refilled  from  eiealrieial  cniitiaeli< 

Of   twentv-si.\   cases  collected   li\    UulM-li.   the  diverticulum    \*  i 
ill  eleven,  close  to  the  dia|ihragin.  in  seven  in  the  thoracic  porli 
mil  in  «-ii;ht  in  the  iM-ck  portion,  usually  in  the  lower  pari  of  it        I 
inatomical    disposition    of    the    lesophtmiis    in    horses    cNjihiiii^    '' 
lisiriliul  ion.      Illustrations    of     these    M-veral    clashes    nt     c-;ise~ 
iceorded. 

Iliil.'ind  reliiles  thai   .1  horse  wliiili  had  siilTci-cd  frnin  mln  .  willi  -.  • 
alt;iik>    of    Miinitiiit;.    was    luiitid    I"    ll.ne    llie    nsuphaiiiis    rii|iliiii>i 
ill    front    of    ils    passaiie    lliroiivii    llie    diaphraL'iii       I  eiseiitiy    di~iiii. 


iliv  eitii'tiliini    Ml    a 


lioi> 


tliii'li   died   from   siiHiKalion       .*{   fi-el    fi 


pharuiv  the  distended  M>i)pliauiis  lia 


iferenie  nl  almiil    jii 


Hum 
ll". 


hcst 

I'Ik 


ower  Hie  iirriiin 


feieii' 


l.'inilies    l.'l,'  ilirlies  |ii!.'her  ll  iin 


(•ninua 


Id 


■lose  in  front  of  the  laidiai   c.|M'nin(j  was  a  sei 


li\  1  III' 


horsi'  which  died  a  dav   after  siilfernm   from   a   sli 


Hid     "lilowmil"     .illaik.        Tlii'     post-iiiortein     dlsii.Mied 


turliid  tliiid  iiiiM'd  with  tixHl  in  the  Ijiiii. 


Th. 


i|ihat;iis  ».!»  rnjii 


lor   \\    inihi's  1  li.se   in   fmnl     >!    lli;    di.iiihiaain     and   in   tmnl    i't   ll 
was  liilale.l   till    a  distanci    ot    Iti  imlies.   it-  walls  I  einu  more  than 


thick    and  lis  (  irciiniii  M  M<  e  li  iii<  lies       At  tin-  |.onit  of  nipliirc 


till 


KCTMIM,    niVKRTUTI.A,   AND    RITPTrnva  nr  »..»   — „ 

••1,   rt.^i>    Ki  ITI  RKS  OF  THE  <K.SOri|A«ir.«).      420 

timt  th..  .oiHiti,,,,  uan  a  Mi,„„|,.  .1  v.-r  .,,      i  .'.'  "'""'  •'"""'''''■ 

Man.,  .a.  Hi........  2,  i,.^T}l,':r:n;:!:' zz' ' '•'"■' > 

Th,  .ymptom.  of  „,....    ....„.„ ,.,,  „         ..^,,,    r,.s..,n..lan.... 

..f  .hokM.x  a„W  H  „.,....„..,.  ...  v.Mni.in,,  .....ally  a,., ri„.  ;.....    afr 

a  s«HI,„K  a,,,„.«rK  ..„  „...  I..f,  .i,,.,  ..f  „...  .....k  .l,„i,.,  f ,i„;   „£,  li 

•....'"">•    »H.   ,.,.... .mpani...!    I.y   salivati..,.,    ,.|...ki,.,,.    -r  a....,,.  .,.    ., 

v..„....„^.  ami  ,.s..ally  .lisa,.,K.arH  af...  ..,„.  ,.,  ,„..  ,,      ,,',.^,,    . 

■.n  .t   ,.r,Hl..,.,.s  sy,„,,„.„,s  ,.f  .,„r.H.afi..,.  a,..l  a.t...n,.,s  a.    v..,„i,i,., 

.....ral  »„-al,  ,,  I...    „!.,.„  lar,...  ..s,.....iallv  if  sit,.a,...l  i„  ,|„.  , |. .,,... i,. 
|...r..o,..  or  uh....  ,lH,.....l...l  „i„.  f...Kl.  s....h  s«,.||in,s  no,  o..lv  ..vi,  ■ 

..  -.r   f.H..h,.,    u.„.    ,av,    ..xhi,.i,..,|   .U., „    ,,.,    ....,,,,'  ^^,  . 

'  "   a   l..,.K  .......  w„l.o,„   ,.a,.sinv'   ...or.-  ,|,a„   loss  of  ,.o,„li,io„    an.l 

^'"":'""'*  '"/" »-'•  *'"'"»'''  ""•  ''>"l""-'  -""<••!."-  |.r •..>  .I..a,|, 

.-  .l.ow„   l,v   ,h..  ,.as...s   ,v,,or....l    l.v    |..i.,.ri„u.    F„.l....   a„.l   o,h..rs' 

l'n.lly.  ol,s,rnH.o„  may   l.-ad   ,o  „„.,.|.a,.i..al   ,.„..,.„,o„ia  an.i  .l.-a,!. 

'"  •;""^<f'"7-  "f  i....Tf.-r..„..,.  «i,l.  s^y vu..,-.  a.s  i„  \Van„..,-s  ..,.,. 

•'  '-."'HH.-  ru,.„.n.  of  ,1...  „.so,,ha,..s  sy.,,,.,.,,,..  ,.,..  ,„,,.,,,„...,, 
""'•"  ...    I..«M.  of  s,.v..n.  „.j,.,y  ,o  ,|u.  ...sophap...     If  i,.  ,1.;.  .....vi-al 

'■"'<"..   .I..'.v  <-o,n,,ri«,.   ..,„,.l,ys,.„.a    ...   ,|„.    .....k   ^,,.1   forn.a.i f 

-  .--s.  wh„.h  l.y-a,„l-».y  ,„.,.f,.ra,.  a,„l  .l.s.l.ar,-,.  ,m..s  „.ix,..l  „i.h 
'"  ""•■■-  '"".Vh-.l  lik so,.|,aK.al  „u..„.|s.     S,.o,.,a,„.o,.s  h..ali,u, 

'•    .  -u  ,s  ,..|a,..,l  I.y  St.!..,,  :    I.,.,  .,..a.l.  ,..a,  ....s,...  U,un  l...,-.o«  ,nu 

■  I'l.^   ai..U..„..,,.l    i,.f.....io„.   .s    L..,.,..,„V   a.Ml   ,;,a|--   ul.s..rva,io..s 

■  "       t.raf  «,as..  ua^,a..s,.,l  l.v  a  ku  k  (...„,  aiiolluT  h..r„.      S.hl,M.\ 
','"•'  "'«;l"'«Ml.a.  s, ,a„ ,s  ....  ,u,rv  ..  ....v.T,h,  l,..ss  noss.l.l, 

-I-  'V...,,,,  .,ii,„„,„„  ,„„,  ,,,|„,^,,,  ^^  ^, ...,.,.i,..«„.s  i„  a  I..,,.; 

■       ■MH,.,,,,,.,,,,,  .rf  f,„,^,  ,|,v..„,,, ..,.„,  .,,  ,1...  ,„„s,.,.lar  .oa, 

,     ^ "''  ""■  ;;-"(.«'av"i^  Ih,  ,,„„.  ,,.,.t„r..|  ,„  ,1...  thorax  or  alMlo,...,, 

'■■       '   -"."   '"Il-*^   "o,„   „.,„„     ,.1.,,,,,,.   ,.,   ,,.,H„n,i,s       K.-I.o.   a.Hl 
'■'    "■•••"•'     ^"••''    '—     '••     'I'.-    1.--.         A.-.,.„...la,.,.„    of    , I 
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430      trtASlM,    OIVBRTirULA,   AND   RUPTITRRfl  Or  THR  OWOPHAOUH. 
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may  cauiw  inflammation  and  iteMtruction  of  the  mueouH  memhranr, 
«^|)e<'ially  during  the  earli(>r  t«ta){i>M  and  l»efori«  it  lieeomeH  grachially 
thickeneii  and  more  reHintant. 

Procnoti*  in  theM>  i-awM  w  usually  unfavourable,  if  eitaHia  doeH 
not  endanger  life,  it  Heriouxly  interfereM  with  nutriti<m  and  the  um' 
of  the  animal,  and  w  uttually  incurable.  By  regulating  the  diet  it 
may  l»e  poiwible  to  keep  the  animaiN  at  work  :  fat  rattle  xhould  Im> 
prepared  for  Mlaughter. 

TrMtment  In  «H'taMi«?,  particularly  when  exteiwive,  thera|H>utic 
treatment  wareely  promi»e»  any  gcHnl  re«ult,  but  in  tlivertic-ula  in 
the  cervical  portion  of  the  uwophaguH  Homething  may  Ih^  done,  both 
in  horwH  and  cattle,  by  operation,  ax  Ih  Hhown  by  the  caM>K  relatetl 
by  KcMneniann,  Schwerdtfeger,  Moisant,  Reichel,  and  otherH.  The 
dilated  portion  of  the  nnictwa  may  Ik-  replacetl  or  excJHed,  and  the 
rupturt-  in  the  muscle  brought  together  by  Huturex.  With  antiHcptic 
precuutiouM,  the  o|H'ration  in  not  attended  with  nnich  danger.  Thir' 
>H  the  nioMt  promising  treatment  in  animals,  but  in  chronic  casen 
is  more  easily  descrilied  than  carried  tmt,  eHpecially  if  the  rupture 
in  the  muscular  coat  is  already  cicatrisetl  and  fixed  to  the  neighlxiurin^ 
parts  by  nmch  cicatricial  tissue.  The  o|)eration  can,  however,  1m' 
tried. 

l'r<K-edure   is  similar   to  that   of  incising  the  wsophagus.     After 
returning  the  mucosa,  the  nuiscular  coat  is,  where  practicable,  care- 
fully suturetl  with  catgut    or    silk   stitcht-s  inserted  close  together  : 
bati   results   naturally  follow   if   the  stit^ches  tear  out.     Where   thi- 
coursi-  is  impossible,  the  diverticulum  must    Ih'  o|)ened,  a  piece  nt 
the  dilated  mucous  membrane  excised,  and  the  parts  bnmght  togetlui 
in  the  ulH>ve  fashion.     Moisant  applied  a  sort  of  clamp  during  eatini: 
and  tlrinking,  and  obtained  gtiotl  results  in  a  horse,  and  afterward- 
in  tw<i  cows.     Oareful  stitching  of  the  muscular  and  mucous  coat- 
is,   however,   not   only  simpler,   but   equally  successful.     Keinemann 
ctTiited  a  »ure,  although  the  stitches  tore  t>ut  in  two  days,  owin^i  '■ 
inappropriate    feeding,     (iranulations   gradually    close    the    o|M'niiii; 
Ueichcl    <)|K>rati-d   on   oxen    in    the   standing   position.     To    prcvciH 
the  slitrhes  tearing  out,  nothing  more  than  water  should  Ih-  •;ivi  i 
during  the  ensuing  twenty-four  hours,  and  during  the   next   few  ihi\ 
iiiily  Hiiid  nourishment.     In  complete  rupture  of  the  cervical  purtini 
of  the  o-suphagus,  the  same  trealnu'iit   is  rcconiniciided  a.s  in  iiijiiii> 
from   sharp   sidistanccs.     Kothing  can    Ih>  done   in   ruptures   ul    tl 
thoracic  and  alxlominal  portions. 


NTRNOHM    AHIl    «Xn[irHS8SION    OW    THE    UCSOPHAOITS. 
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(4.)  HTKNaSIS  AND  COMPHFXSION  OF  THK  (HSOI'HACrs. 
StenoHW  <.f  the  (BHophiiguH  nmy  In-  c..i.g..nit«l  „r  it  may  ri^ult 
from  chronic  inflainination  (.f  itH  wall.  Stri.  turc  or  <  ii-atricial  MeixmiN 
iH  UHually  aocoinpaniwl  hy  dilatation.  An.lerwn  r..|at«*  that  a  horne 
had  for  four  in..nthM  rc,)eat«lly  suffered  from  impaction  of  the 
.I'sophaguH,  and  on  jMrnt-niorttMn  »howwl  a  rii^j-likc  contraction 
alKMit  H  inchcH  Ih.|ow  the  pharynx  ;  the  portion  alx.v..  this  point 
wa«  wKhMH-d  (ectantic).  Kohn.^  dmrilK-H  oh  stricture  «(.,it  appears 
to  have  l»ecn  a  diverticulum. 

A  similar  caw-  is  descriU-d  by  Friedenrei<h  ;  a  hors*-,  after 
suflfering  for  a  long  time  from  <lit}iculty  in  swallowing,  finally  died 
fr<.m  hunger,  ami  on  pcmt-mortem  a  duplication  of  the  mu,„„M 
nund.rane  w.w  .liscovered  arising  from  the  upper  pharyngeal  wall 
rchicuig  to  one-third  the  dimensions  of  ij,,.  pharvn.x.  The  mu.cus 
iiii-mbrane  did  not  apjK-ar  dis«-ased. 

(V)rapre««it>n  <.f  the  ujsophagus  is  caused  by  tumours  in  th."  tliorax 
or  by  Hwelling  of  the  bronchial  lymphati..  glands  (compressi<.n 
stenosis).  Johne  and  <ithers  report  such  cases  in  oxen,  in  which 
tulH-rculous  bronchial  glands  compressc<l  the  ussophagus,  and  caus«-d 
•  litticulty  in  swallowing  and  disturbance  of  nutrition.  Animals  are 
Ic.^  frequently  atfecte.!  than  men  by  contraction  of  the  mucous 
membrane,  the  swallowing  of  irritants,  or  by  narrowing  of  the  lumen 
"f  the  fulH-  by  tumours  or  parasites  like  spiroptera  sanguinolenfa 
."nstitutU4:  obturaticm  stenu«iN.  These  comlitions  can  seldom  Ih^ 
.iiugn(«eil  with  certainty.  Their  chronic  <-ourHe  distinguishes  them 
tn.ni  the  disturbances  pr.Klueed  by  foreign  Inniies  or  by  diverti.ula 
-I  the  msophiigus.  Cattle  often  show  chronic  tyn.panites,  an.l 
^Wu.re  this  IS  accompanied  by  coughing  and  wasting,  suspicion  of 
iiilMTculosis  must  ariw'. 

There  is  seldom  oj.portunity  f(.r  tn-atinent,  the  condition  in  most 
.  .MS  iH-uig  ,mly  defuiitely  rec^nised  on  po,st-mortcm  examination. 


V)  l»ARALVSIS  OF  THK  I'HAHVNX  AND  (KSOPHAtJl'S. 

I'hc   muscles  of   the   pharynx  and   the   upper   two-thirdH  of    lb,. 

fliagus  nveive  llieir  motor  supply  fn.m  the  !Mh  and   lufb  .raniai 

w-.K,  the  last  third  of  the  .esophagus  l«itig  supplied  by  tlu-  vagus 

il.vsis  of  thes*'  iHTves  may  induce  fuiirtiunal    (isi  iii  baiicc.      Rcunls 

numerous    of    so-called    paralysis    uf    the    .e.suphagus,    but     the 

'i|.tini,s   arc    not    always   reliable   (.r   complete,    and    snin,.   „f    the 

dv\u-iul  not   so  laiich  on  piualysis  as  on  striKtuial   changes  or 
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PAUAI.YHW    or  TIIK    PIIAKVNX     .Nl»    (KSDI'IIACJI'H. 


the  |)n*m>tu'<-  of  f(iri-i|{ti  lMMliit<.  \o  Mtrii-t  <iii«tinctii>ii  chii  Im-  iiinil<> 
lM-tw«^>n  |»iiriilyi«iM  of  the  |ihiir\iiv  itiiil  <i'>ui|ihiiKiiH.  ('oiKlilionw 
vM'Mc<l  iw  |>iir;(l\HiH  of  tli»'  (i<tMt|iliii^iiH  Miimt  MoinfliiiH'M  Ik"  n-fi'triMl 
to  tlu'  phnrynx.  In  m-rion?*  »li>"'iim>«,  itt|MH'iully  in  liriiiii  tliwinUT-* 
iiimI  riilii4>t<,  iM«  wi'll  MX  towanlH  the  «-ti<l  of  lift'.  iniMTvatioii  of  tlc|{liitilioii 
often  HutT<>rH,  iiimI  fiMwl  (■onM«'4|H«-iitly  ri'iniiinM  IimmI  in  the  o  ito|tlui^n^< 
({•■net*  iHKtt-niortcni  examination  of  liorH4>H  often  iliHeoverH  aeeiinuilii 
lion  of  fiMMl  in  Mie  ii>m>|)|iaxuH,  williout  any  a|i|iareiit  oliHtrnelion 
in  tlie  Itinien  of  the  tnin'  ;  lint  these  riiMew  have  no  further  clinical 
intereMt . 

Mi'tllcr  tn-atcij  a  horw  which  «howi-<l  ilifliciilly  in  HMulloHiiiK  for  .1 
lonn  lime;  no  laiiw  i-oiilil  lie  ili^wdxcri'ii.  no  ullici  iiiorlii<l  xMiiptoiii- 
»)-re  iircneiil  even  on  iHwt-inorti'iii  nothing  aliiionn.il  could  lie  ilelectcil 
III  allot licr  lioixe  ii-coxciA  from  a  liirMiKcitl  iiijiir>  M.m  folloMcil  liy  ililliciilt\ 
ill  Mwallouinii.  aiiil  llioii^li  IinhI  waschewcii  us  ii^iial.  no  attem|il  »ii->  in  eh 
III  ^uallou  it.  (nil  the  liorNe  iiIIohimI  it  to  fall  from  the  mouth  akMiii 
The  loiiKne  a|i|M'areil  noriiial.  liolh  in  a|i|icaraiicc  aiwl  function.  It.  lliiH' 
full-.   Mi-niN   pi'oltiililc   that    |Htralv'4iM  of  the   jiharviix   cviMteil     though   tin 


strict    jtiiMif  HUM  uaiitiiiK. 


W'v  have  wen   timilar  ilitliciilty  in  ileylutitu 


several  timcn  after  n-section  of  the  ar\tenoiil  carlilatic  ,    in  one  caw  caii-i' 
In  ^rcal  iiicm-iinc  In  the  coniiei-tive  tixniie  alioiit  the  larynx  ami  |ihar\ii\ 


othc 


th 


sN  m|it< 


coin|iletely  ilisa|i|ieaiTil  after  sonic  wi 


I'onmIIiIx  iIiIn  caxe  ilc|ienil<.l  on  iiillaniniatoi'\  xMclliiiK  in  the  |iliarv  1  ' 
iIioukIi  the  animal  showc.1  no  other  iliHtiirliance.  Dieckerholf  savi  1 
similar  case  in  a  horite.  That  inaliility  to  nwallow  may  lie  c,ius4mI  I> 
iin|uiction  of  the  o'suphaKUH  a|)|iear!4  eviilciit  fniiii  I'liM'hmaiin's  ni'iinl  "i 
a  llor^«•  uliich  liail  the  tiilK-  (lackctl  tightly  with  hay  t«o  inches  from  iIm 
canliac  urihcc.  'I'he  cajtcH  ih'wrilHHl  liy  Caileac  ami  othern  an  o•^«opllal;"  li 
cramp  iiiav  proliahly  Ih>  referred  cither  to  impaction  of  the  >i-puiphaL"i- 
nr    other    himlraiicc    to    the    ihikhiikc    of    fiHMl    (iluirticiiliim      stcnosi- 


('(•niplcte  liliN'kinu  of  the  cc^uiphaffUM    naturally   prc\ 


its    the    pi 


l.il> 


f   Hwallo-Ain^.      'Phis   is   easily   cxplaincil    if   one   adopts    KrontH'kci 
u.  that   fiMMl  is  Injci-ted  imiiie<liatelv  into  the  stomach  li 


.Melt/ 
the  III 


ki'ihia-   siiu    six   iitlicrui.si'   healthy    liorNes   which   ap|M-ared    una 


I  in 


swallow,  am 
showed    some   o'dci 
iif  a  |Hisiti\c  character 


c(>ns«'<|iicnce  \ci\    rapiiMx    fc 


l.lc 

IV   ill  condition  ;     ll 


Icr    the    chest.     The    autopsy    itvc  iled    imtl 


Stlctcnri 


ith 


iw    some    similar    cast-s  ; 


th.- 


iarkc<ll.\    dilated,   and   at    a   later  static   tl 


pu| 


ils    of    tl 


ICI1'   was   loss  Hi 


,( 


IC      C\Cs 

jisatloii 


almost    till 


I  hole 


siirf.i 


if    the    IiihIx      a    condiliiin    which    Stictii 


interpn-tcd  as  |Miintiiiu  I 


-Mad 


iiiina  |>i>isiinitit!. 


This 


view    s4'eilic( 


ippoitci;   li\    the  fact   that   the  discasi-  altackc<l  two  horses  in  lln-         "■ 
stalilc  within  a  short   intcival. 

Scliinidt     has     indicated     the     possiliU-    (M'ciirrenoe    of    one -•■  d 
paralysis  of  the  pharynx  and  o-sophau'us.      An  old  mare  had  a       ' 
sided   nasal   discharjie  ;    the  left    nostril    was  lill-d   with  food,   aii'       n 
drinkint;  ;>    threat    part    of  the   water  ttowed   hack   tliii>ii<.di    the   1     1 


l3 


parai.vnih  or  THr  iMitnvw  .>f..   . 
Shr  mnm  iImmI.  mMi  |.xiiiiiiiinli„ii  Mh„„,^|  ,i,.,  i..*,  „.. 

:7  ?''?'  *';;'  '7' «•• i -.;!;;..':ii2r'::rr'  :s 

^u!:jtLZ^?z:: :  ''T'-  ^-  ""•*• '• 

^-----^^^^t-z:::jz:^^^ 

"'"V ,.U   with   .h,.   Ii,«;an7,?w.  V  ,  .        '  :  ""■  "':'"'    ".'"'"•  ^""»'l""« 

-.....■niui'.H..,  .•xiH,ir?r,h/rr  :Tr:.x/:*;'r^  '"•'"•-' "- " 

if   •"  r.>mHrkabl..  that    .h-  a.mnaU   „?,| .     ,1.  """'*"'«   '•""■«•'       "..f 

-  '"■"'■ » •• r  KH.^n::  ;;;t;;.  rsr-^:::;:.!^;' • 

Symptoms     f.mhili.x    .„    swallow,   ,...,„.,.i,.|lv    if  ,u...h  ia.,..l    „i,|. 
^<..|.|mK..  of  (ho  ...H..,,hHK„H  with  f.H,.l.  n.v.als  ,},„  „„„.r..  .. 

;.;Mr;r'^"" "•"- •• -^"i;   i-: 

'-•It   thuf    Intl..  or   nun.-  is  swallow...!.     |t    ,.  .liHi.nlt    .,.    i  , 

"'"••'"■r «'-  i""'.Hi.> ...  swHiiow  .,..,...„.,.  .l,;'!  :;:;:;;;;:;• 

;•'••  '•«••'>'>'"'*  <"•  i"  l»"-«  .."  imralvsiH  of  H...  ,.ha.^  nx  ' 

Trt.t«,Bt     It   .H  of  primary  nnportan...  to  at.Vnmt   tl...  r..„.uval 

l"s  .n.l   fh     prol«,„«   ,„   „„,,    ,,^.f„,      Approprial..  .Ii..,    ,„,..,    ,.,,., 
.•  K.v..,..     |,n.KH  „r..  of  I,,,..  „.,,  „...„,h  's.'r,  'hni ni.h    |.  ,r 

!•  H  ,„or..  hop,.f„|  to  M..at  tl...  ,-..,...ral  .on.lh.ons  „.  wln.h     u    Ii        . 

I-  .'-'ni..lini..H  .lu...  ■"  "111.  n  thclMaM. 


"•)   TIMOIKS    IX    THK    I'M  A  in  NX    AM,    ,KS(,PHA(as 
S,...h  tumours  „r..  mor,.  ..ou.n.o,,  i„  .,,„|..  „..,.  in  ...h-r  anim.ls 
'!•  I'  ""I-*  up.,,,  th..,r  ..a.ur...     Roloff  .■o„si,l..,-,..l  th..,,,  i.  I      l  ,     I    ' 

:::zzz;\ ,•"", - •-•^' ^' i.;::  r: 

•     "Vy   ..II  th..  p„st..rior  uppor  wall  of   ,h..  pharvi.v    u,..l,.r 
'"    T..-......1  l...„...  or  ..|....  „,,ov..  a„.l   l...hin.l  ,h..  larvnV     H       , 

;;;■;■  ..-for.....  h^  '.•--:::;•• 

"  proiin...!   l.\    f„.,.l  .ontainiiiir  act  iiom\<-..s      Th.- 
"  ;"i-'"v..|,  .hu..  ,...,.,  ,..u..o..s  u...,nl.ran..  i.,„r ,  L  ,.sZ 
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TtTMOURS    IN    TIIF.    PlIAnYNX     AND    (KSOPHAflPS, 


IS  oasilv 


Iv    inf(>(tc(l.     As  tho  growths  onlarpo. 


of  hanl   wharp   forajje 

tho  following?  symptoms  appear  :—  ^.      i    i 

(1)  Dyspnrea.  The  respiration  is  snoring  and  ratthng.  attetuled 
with  cough,  and  the  dyspnrea  otcurs  jjart icuhirly  during  feeding, 
and  sometimes  at  every  effort  to  swallow.  When  the  head  is  bent, 
this  disturbance  is  more  marked,  a  eircumstanee  valuable  in  diagnosis. 
(2)  Difficulty  in  swallowing.  The  tumour,  as  it  becomes  larger, 
interferes  with  deglutition.  The  head  is  extended,  and  food  entering 
the  pharynx  excites  cougliing.  (3)  Palpation  from  without  some- 
times discovers  swelling  in  the  region  of  the  pharynx.  In  making 
this  examinati(m,  the  head  mu.st  be  exteiuled  as  much  as  possible, 
and  the  two  hands  pushed  uj.wards  above  the  larynx.  Harms  once 
fouml  disUK^ation  of  the  larynx.  On  introducing  the  hand  into  the 
pharynx,  the  condition,  size,  character,  and  position  of  the  new 
growth  can  be  fully  determined. 

This  exainiimtio,!  is  u.-ccssary  to  .litfc.vntiatc  the  conditio.,  i..  M-cstion 
fro...  diseases  <.f  the  to.,g..c.  or  fro...  swclli..g  of  the  retropha.A^.gcul  >.  .ph 
gla.«ls,  though  the  latter  is  .u.t  very  fre<,ue.,t  ...  oxc...  -'^^■^•'''•*''3:- 
it  has  ht^.i  several  ti...es  obs,'rve,l.  and  I'rietsch  .Icser.l.es  a  ca.se.  A  «.  - 
noarished  cow  grad..ally  .lcvel«pe<l  snori.ig  resp.rat.ou  four  to  i^v  ..< .  > 
after  the  first  calvi.ig.  It  was  .uost  n.arke.l  when  eat...g  hay,  a.i.  .so ...  - 
ti.nes  became  so  severe  that  chewh.g  was  i.iterruijted,  the  head  exte..<lc.l 
a.Kl  the  to.iguc  thrust  out  of  the  mouth.  The  larynx  was  swolle.i  a... 
eularge<l.     Post-mostem    showed    tuberculo..s   changes   in   the    lungs  a.xl 

retropharvngeal  lymph  glands.  ,        „•  .   •    ..  „,.,>,.wV, 

Vconli.ig  to  Har.us,  the  anterior  pharyngeal  swell...Ks  oo..ta...  a  g.ex.sh- 
re.l  material  so.ncti.nes  .alciiied.  i..  the  interior  of  vduch  act...o....y.cs 
,.a„  he  .letected.  The  posterior  have  a  su.ooth  fibrous  for...  a.ul  co..ta.u 
a  Kn>cnish  .lecon.postxl  ...aterial.  They  .levelop  slowly.  Har.us  stat... 
that  the  swelli.ig  ...av  exist  for  live  .n..uths  or  ...ore  w.tl.out  pr.Hl..cu.j: 
.la.iger  of  suffocation,  hut  the  sy.upto.,.s.  and  es,H>c.ally  the  resp.ratoi.v 
.  isturhauce,  ^euerallv  incn-as...  He  f..ither  rc.arks  that  ...  th.-  poste,..., 
phary.igeal  swelli.igs  arrest  of  growth  ...ay  .K-cur,  so  that  cl....<al  sy...pt.H„^ 
retuai.i  statio.iary. 

Prognosis  is  unfavourable;  complete  recovery  improbable 
although  improvement  may  y)e  secured  for  a  long  time  by  operat.v. 

treatment. 

Treatment.  Harms  easts  the  animal,  raises  the  neck,  and  mak.- 
a  longitmlinal  incision  in  the  mid<lle  line  under  the  larynx,  througl. 
which  the  haml  is  introduced,  the  connective  tissue  at  the  side  .! 
the  larynx  is  then  divided,  the  tumour  reached  and  removed  l.> 
breaking  down  the  tissues  arouml  if.  Meier  casts  the  animal  on  tti 
right  side,  inserts  a  mouth  gag,  raises  th.-  head,  introduces  the  righ 
hand  into  th<-  mouth  and  pharynx  with  ifs  volar  surface  towan! 
the    palate,    and   grasps    and   tears   .)ff    the    anterior   actinomycoti 
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growths.  Tlic  poNtcrii.r  growtlw,  on  iUKoimt  <.f  tli.ir  firm  (•(.ating 
of  connective  tissue,  cannot  tlius  h.-  d.-alt  with,  and,  therefore.  Meier 
pierces  these  with  the  finger,  allowing  tiie  contents  to  escape.  Harms 
prefers  the  former  of  these  methods,  and  of  the  latter  remarks  that 
it  is  difficult  to  carry  out.  and  does  not  alwa.\-<  nniov."  the  d>spn(ea. 


Ksser,  after  extensive  experience,  has  come  to  the  conclusion  that 
Hi.'  operation  seldom  produces  lasting  good  results,  loilide  of 
I'tassium  may  he  tried. 

Kxcepting  poly[>i,  tumours  in  the  pharvav  of  horses  are  rare  and  little 
1  .It  present  known  as  to  their  natun-.  The  .svn.!)loms  re,s,.M.i.le  those 
'^  "xcii.  and  the  meth<"l«  for  rem.tvai  are  similar;  hut  ii  i,,  i,ut  al«a\s 
i    ^il)lc  to  mtr<Khue  tiie  hand   into  the  pharvux.     I)(.give.   on   niakiiig 
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the  post-niorU>in  of  a  horse  which  had  repeatt-dly  HuHored  from  sudden 
attacks  of  d.vspiuva,  throateiiiiig  death  from  stiff ix-ation,  observed  a  cystoid 
tumour  tts  large  as  a  hen's  egg  on  the  Hoor  of  the  pharynx  eloH*-  in  front 
of  the  epiglottis.  !,al)at  o|K'rate(l  on  a  horse  which  had  siiffere<l  from 
nasal  bleeding  and  difficulty  in  breathing  and  swallowing.  By  o|K'ning 
the  larynx,  and  dividing  the  .soft  palate,  he  succeeded  in  removing  a 
tumour  from  above  the  larynx  by  the  ecra.s<"ur.  The  growth  jiroved  to  lie 
an  epithelioma  (compare  \vith  next  chapter  as  to  occurrence  of  laryngeal 
tumours). 

Such  tumours  are  rare  in  carnivora.  Diericx  removed  from  the  pharynx 
of  a  dog.  with  the  helj)  of  a  snare,  a  double  polypus  2  inches  long,  which 
on  microscopical  examination  |)roved  to  be  a  iibroma.  In  spite  of  extended 
practice.  Miillcr  has  not  yet  seen  similar  disease  in  dogs. 

Tumours  of  the  u'sophagus  are  most  freipient  in  ruminants,  esjKHiady 
in  cattle,  and  may  be  due  either  to  actinomyces  (Sie<lamgrotzky,  De  Jong) 
or  be  simple  jiapillomata  (Schutz).  The  former  are  usually  si..gle,  the 
latter  multi])le.  Fessler  describes  a  case  of  multiple  jjajHlloma  in  the 
(esophagus  of  an  ox.  The  entire  surface  <.f  the  (esophageal  nuicous 
uu-mbrane  was  covered  with  warty  brush-like  outgrowths,  which  were  onl\ 
the  size  of  a  grain  of  barley  in  the  neighbourhood  of  the  pharynx,  but 
l)ecame  as  large  as  a  bean  in  the  middle  of  the  <eso])hagus,  and  fonned 
bristle-like  tufts.  Lower  down  they  were  not  so  numen)us.  These 
papilloniata  resembled  bunches  of  bristles,  numbering  thirty  or  nu)rc. 
which  grew  from  a  conical  base  in  the  form  of  a  brush.  Microscopical 
examination  showed  the  following  ai)j)carances :  The  propria  nnicosa. 
below  the  jjapilloma.  contained  spherical  masses  of  bloo<l-vessels.  in  which 
the  veins  fornu'd  large  cavernous  spaces.  The  ])apilloma  was  provided 
with  a  solid  root  containing  loops  of  blood-vessels  from  which  pr(K'es,ses 
of  connective  tissue  extended  into  the  threads  and  bristles.  The  connective 
tissue  was  covered  with  e])ithelimn. 

Heel  noticed  a  case  of  multiple  j)apilloma  in  the  (esophagus  of  an  ox 
marked  by  difficulty  in  deglutition,  swelling  on  the  left  side  of  the  neck 
difficulty  in  intnHliicing  the   probang.   chronic  tympanites,   and   reduced 
conditidn.      I'ost-mortein     showed     "  intra-(esophageal     stemxsis,"      witli 
dilatati(»n  above  the  contracted  spot.     The  latter,  which  was  of  \niiforni 
width,  began  below   the  ))harynx.  was  (ij  inches  in  length,  and  ended  ai 
the  height  of  the  second  rib':    its  greatest  circumferem^e  was  !U  inches 
the  thickness  of  the  muscular  coat   J   inch.     The  mucous  mend>nine  Wii- 
covered   with  a  great   ruunber  of  wart-like  jiapilhe  of  varying  size,  si.iiir 
not  exceeding  that  of  a  pin's  head,  others  as  large  as  a  hazel  nut  :   forty-iiv 
of  them  were  from  1  inch  to  l|  inches  long  :   it  was  contracted  at  the  Icm  I 
of  the  second  rib.  but  still  allowed  the  ]irol)ang  to  i)a.ss.     Heel  beli(>yed  th^n 
the  |K'rio(licitv  of  the  symptoms  was  caused  by  masses  of  f(MKl  induciii:: 
o-ciisitmal  oc(-lusi(m  at  this  spot.     Microscopical  examination  gave  simile 
residts  to  those  described   by   Kessler.     The  growth  illu.strated  (Fig.  IM-' 
is  of  an  analogous  character     viz..  |>apilloma  corallifonne.     Koi'h  foun  I 
tuberculous  abscesses  in  the  (esophageal  walls  in  cows.      In  dogs  of  tropi(    I 
countries   (.lava)    cvsts    have    been    discovered    in    the   (esophageal    wall 
which   were    iillcd    with    spiroptera    saiiguinolenta.    and    had    (•omplel('- 

(Mcluded    th sophagus.       Harms,    during    the    aiituuni.    foimd    feiiM  ■■ 

iilaria'  beneath  ih sophageal  epithelium  in  sheep.      In  dogs  s|)iropt(    i 


languinolenta  often  (K'curs  in  the  o 
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Thm,  iR-w  growths.  vurviMK  i.,  si/.,-  an.l  fnnn,  pr.Hl,,,.,.  .„...at,.,-  ,„•  |,.ss 

...ay  „e  t..n.  ...f  an.,  -lil  Wh' In.  H  ■;':1..  'S;-,;  ^'7::^:';;;^ 

as  ,„  man,  th.-s.  „s„.llv  l.avo  th.-ir  M-at  in  the  pl.arvnv    .'r  c|.    •     •      /l     ' 

n.l  ,  unnK'  v..M.it,nK  ".a.v  In-  .!,r„un  f,„«„nl  i„t..tl.,.  pham  v     '      ,'  i 

^;::"^.r;:s,.^r;^;ir;::p;;.,!r:7;.;;;:.,i 

a  t.nnonr  in  th.-  I,.ft  ...s.,.|.a«,.al  f.nr..w  in  a  .0;  T     :]  '''aft^'i !,  '  ^,  ;;; 
t.-nc..  .ho^vocl  tyn.panitc...     U.  .vganl..,!  tlK-  ca«e  as  ..u.  ",i  .-."it,!,      '""- 


VIIL     DISEASES  OF  THE  LARYNX  AND  TRACHEA 

(1.)    INMIHIKS,    INFLAMMATIONS,   AND  TrMOI'RS    IN   THK 
LARYNX.     (LAHVNOITIS.     I'KHILAHYNCJITKS  ) 

».tl.  the  assistance  „f  th,-  Vienna  ..ptieian  Lc-iter.  have  L.t^    „  •/,' I         n 
'M.M.ts    or  exanuninK  the  huynx  an.l  pharvnx  .,f  the  ho^e    <m        '  IVs," 
o  h.^  U.e  rh.no-lan  ..,oseo,K.,  whi.-h  Lfonis  not  onlv  el^::^.-  .    t  exS^^ 
...i     1       *  "'*'";"•     '*'  ^■'>"«'>'"ti'"i  i«  c.n.pheate.i.  its  „se  re.o.ir^s    he 
•lc-.t    e  hKht.   and   its  application  in  veterinaVv  ,,r«eti,.e  has  a ce  nhnd  ■ 

;:n.i  for'tea:.Ji:r  "  '^  ''"'  -'•--'"'■  ^'^  ^•''■'-<  "'--atl;ln 

On  .;ec„unt   of    its   protected    position   l.etween   the   l.ranches  of 
"'  lower  , aw,  the  larynx  sel.lon.  st.tTers  fro„,  i„j„.i,.s  from  without 
"loujil,  sharp  foreign   l.o.lies  swalloweil   with   the    food    may   pieree 
nul   ,„fla„u.   the    mucous   nuMnbrane.     Rowland   removed   f'ro.n  the 
li;'>3nx  of  a  h(,rse  a  fish-iiook,  which  iiad  ,,enetrated  the  larynx 
Njunes  of  the  larynx  occur  oftener  thar.  is  supposed,   hut   no't  so 
l|"4ue„tly   as   those  of   the  pharynx,   and   pro.luce   either  acute  or 
'  l>'''n-c  mHammatory  proeos,ses.     The  acute  are  clinically  <omprise,l 
nn.er  acute  laryngitis,  and  are  cotisidered  in  the  text-books  on  special 
l''"'"l«-gy   and    therapeutics.     The   chronic    lead   to   proliferation   of 
'    nneetive  t..ssue   in  the  neighbourho.ul  of  the   la.A  uL'eal   enrtilaees 
■    ''iaryngilis  chronica  ribrosa)  or  pu.s  formation. 

Kuhnert   saw  a  case  of  suppurative  laryngeal  perieliondritis  in 
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a  pig.  An  ahwesH  hul  foniu'd  in  thf  Hiibinutouf  tiHune  «)f  th«-  right 
nrytonoid  cartilage,  and  tauwd  marked  narrowing  of  the  glottis, 
wi'th  dyspnwa;  the  animal  was  slaughtered.  Leisering  detected 
swelling  of  the  voeal  eords  and  of  the  mucous  membrane  of  the 
laryngeal  pouches  in  a  dog  which  had  sufferetl  from  severe  cough  ; 
and  Hutchinson  makes  a  similar  report  of  a  pig,  killed  on  account 
ot  ilyspna'a.     Necrosis  of  the  cricoid  cartilage  had  occurred. 

Perilaryngitis    chronica    fibrosa    is   commonest    in    horses.     Pro- 
gressive increase  of  connective  tissue  occurs,  which  sometimes  under- 
g„es    ossification;      its    retraction    fixes    the    aryteniod    cartilages, 
narrowing  the  glottis,  and  producing  more  or  less  severe  dyspncBa. 
(iurlt   reports  this  condition  in  a  horse  which  had  suffered  from 
broken  wiml.     The  larynx  was  ossified.     Werner  writes  of  an  ox 
which,    after  suffering  for  over  a  year  from  gradually   increasing 
difficulty  in  breathing,  was  found  to  have  a  laryngeal  growth  which 
extended  into  the  trachea.     Mollcr  has  often  seen  chronic  perilaryngitis 
in   horses.     In  four  cases   no  cause  could  be  discovered;    another 
happened  after  resection  of  the  arytenoid  cartilage,  causing  failure 
of    the    operation.     Chronic    inflammat..ry    diseases    of    the    mucous 
membrane  of  the  larynx  arc  not    very  rare.     In  cows  tulierculous 
processes  occur.     In  horses  and  dogs  chnmic  catarrh  of  the  larynx 
is  occasionally  s«'en.  though  it   seldom  re(|uire8  surgical  treatment, 
Chnmic  irritation  in  the  deep  layers  of  the  mucous  membrane,  causinu 
proliferation,  occurs  oftenest  <.n  the  vocal  cords,  which  become  much 
thickened.     lx>e   found   both   vinal   cords   in   a   horse   covered   with 
cartilaginous  growths. 

Symptoms.     Chronic  laryngitis    and  perilaryngitis    are  recognist-<i 
primarily  by  dysi)noPa,  which  ensues  more  rapidly   in  cases  where 
,)us  formation  is  proceeding  than  in  those  where  connective  tissue 
is  being  formed.     At  first  inspiratory  dyspncea  is  alone  recognisable 
but  later  difficulty  in  expiration  may  also  f)e  noted.     So  long  as  tlu 
difficulty    is  confined   to   inspiration,   the   disease   cannot    easily   Im 
distinguished  from  paralysis  of  the  recurrent  nerve,  an»l  is  clinicall.\ 
included  under  the  term  whistling  or  roaring.     External  examinati..,, 
seldom  discovers  any  structural  cti mges,  but  if  the  process  has  extender  1 
to  the  outer  surface  of  the  cricoid  and  thyroid  cartilages,  the  larynx 
appears  of  unusual  .size,  althotigh  its  outlines  seem  less  sharply  define  i 
Ossification   is   recognised   by   hardness   and   resistance  to  pressun 
usually  first   remarked  on  attempting  to  make  the  horse  ccmgh  !■ 
squeezing  the  larynx.     T.aryngitis  chnmica,  with  thickening  of  tl 
mucous  meiubrane,  gradually   piudiiccs  dyspncea,  whistling  sets   v.  . 
bonu-limes  in  aggravated  form,  and  may  be  noted  both  in  inspirati.   i 
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and  expiration,  or  may  not  diflfer  from  that  )>ro(luee(l  hy  jmralysis 
of  the  recurrent  nerve.  A  further  symptom  of  disease  of  the  vocal 
cords  is  marked  hoarseness  or  loss  of  voice  (aphcmia). 

TunK.urs  are  most  frecpient  in  oxen,  though  also  found  in  horses 
and  other  animals.  Their  general  position  at  the  base  of  the  epiglottis 
makes  it  probable  that  many  are  actinomycotic.  The  new  growths 
described  m*  cystic  tumours  of  the  larynx  are  possibly  of  this 
character.  (Jurit  describes  tiie  majority  of  the  tumours  in  the 
larynx  as  polypi.  Some  may  l)e  mycotic,  eHpcoially  those  associated 
with  pus  formation.  A  laryngeal  tumour  of  the  ox,  discovered  by 
Pcschel,  was  stated  by  .lohnc  to  be  an  adenoma  of  the  mucous  glands. 

Lee  removed  a  cartilagiiion.s  growth  from  the  vocal  cord  c.f  a  horse 
which  had  Huffcred  from  broken  wind  and  was  unable  to  iieijjh  ■  recoverv 
was  complete  in  six  wwks.  Besnard  lost  a  six-vear-old  man-  hv  sutT.x-atioli 
|>r<i|luccd  by  a  |H>dim(iilttted  cystic  polvpns.  as  large  as  a  widnut.  which 
had  Its  seat  at  the  bas«-  of  the  epiglottis,  and  caused  difticultv  in  swallowing 
together  with  seven-  dyspiio-a  and  attacks  of  coughing.  Degive  believed' 
that  the  dyspiura  arose  from  the  epiglottis  being  pushed  into  the  larvnx 
'>y  the  swelling  during  deglutition,  and  not  bv  the  cvst  bciiiK  swallowed 
as  Besnard  thought.  Lchnhard  foun<l  a  ivtcn'.ion  cvst,  as  large  as  a  hens 
cjig  and  full  of  clear  tiiiid.  on  t;.-  ant.-:;,;  surface' of  the  epiglottis  in  a 
horse  which  had  suddenly  died  from  suflFocation. 

Tuberculosis  of  the  larynx  is  common  in  oxen.  Confusion  with 
actinomycotic  tumours  often  occurs,  but  a  case  of  tul)erculous  new 
growth  in  the  larynx  of  an  ox  wa.s  described  by  Johne.  who  had 
already  drawn  attention  to  the  similarity  of  the  two  diseases.  Prietsch 
and  others  noted  tuberculosis  of  the  larj'nx  in  cows  on  post-mortem. 

Cadiot  and  Dollar  ('•  Clinical  Veterinary  Medicine  and  Surgery") 
describe  a  numl)er  of  cases  of  tubercuhms  ulcer  of  the  neck  in'the 
dog  and  cat.  The  pathogeny  of  the  condition  is  as  follows  :— In 
animals  with  tuberculous  lesions  of  the  lung  coughing  i.s  common, 
iiiid  virulent  tuberculous  material  is  continually  being  passed  into 
I  he  i)harynx,  the  mucous  membrane  of  which  becomes  inoculated 
(iiuto-inoculation).  The  disea.se  soon  extends  to  the  neighbouring 
Uinphatic  glands,  which  become  intlanu'd.  Suppuration  of  the 
Mirrounding  tissues  and  ulceration  of  the  skin  follow.  The  wouiu\ 
Mills  produced  rarely  heals,  and  in  most  of  the  cases  death  occurs 
within  a  few  weeks  or  months. 

Symptoms    and    progress.     The    first   stages    in  the    deveJopnvnt 

■I  new  growths  are  naturally  beyond  the  field  of  clii>ical  observation. 

KyspncBa   and.    under   certain   circumstances,    disturbance    in   swaU 

••^ing  are  only  proihiced  after  the  grovvth.s  have  reached  a  ccrlaiiii 

zc.     On    the    epiglottis,    however,    they    may    attain    coiwiderabb 
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tlinu'iiniouH  Iwfore  marked  symploinH  apiM-ar  ;  hut  ditticulty  both  of 
breathing  and  swallowinR  are  then  noted.  Ak  in  diwoHes  of  the 
tongue,  and  in  the  Ho-ealled  pharyngeal  lymphoma,  dyHpncna  may 
iKTur.  particularly  during  feeding.  The  disturbed  reHpiration  and 
deglutition  are  not  uniform  in  their  appearance,  as  Fricker  and  Dieck 
have  noted  in  horseH.  Pedunculated  tumourM  at  the  base  of  the 
timgue,  dropi  in;{  on  to  the  larynx,  may  suddenly  pr^nhice  symptoms 
of  severe  inspiratory  dyspna'a,  causing  the  animals  to  fall  and  in-ca- 
sionally  to  die  of  asphyxia.  The  sudden  appearance  of  dyspnoea, 
without  febrile  or  other  constitutional  disturbance,  denotes  th<' 
presence  of  such  tumours.  The  condition  may  be  easily  mistaken 
for  a'tlema  of  the  glottis. 

The  exterior  of  the  larynx  is  seldom  visibly  altered.  Only  where 
the  new  growth  has  spread  to  the  exterior,  or  has  prothiced  nnirkeil 
changes  in  the  wall  of  the  trachea,  dtH's  the  region  of  the  larynx 
appear  fuller  and  swelling  show  itself.  I'rietsch  also  observed  this 
in  cows  which  suffered  from  laryngeal  tuberculosis. 

Examinatit'n  through  the  moutli  often  gives  more  definite 
information.  In  carnivora.  by  drawing  forward  the  tongue  with  a 
cloth  and  pressing  down  its  base  with  a  spatula  it  is  possible  to  view 
the  interior  of  the  larynx  and  determine  the  presence  of  tumours 
on  its  upper  borders.  In  horses  this  may  lie  effected  with  the 
l!iryngosco|)e  constructed  by  Polansky  and  Sehindelka.  When  this 
instrument  is  not  available,  the  i)harynx  may  sometimes  be  examined 
when  the  horse  is  ca-st,  provided  the  position  of  the  molars  and  the 
soft  ])alate  allow  the  i)assage  of  the  hand.  Such  examination  is 
more  easy  in  oxen,  and,  if  the  head  is  fixed,  may  Ik>  made  while  the 
animal  is  standing. 

In  doubtful  cases  the  larynx  can  be  ojiened  and  a  view  of  its 
interior  obtained,  an  operation  entirely  without  danger,  and  to  be 
resorted  to  whenever  it  is  important  positively  to  ascertain  whetlui 
or  not  disease  exists  within  the  tube. 

Tumours  in  the  trachea  are  first  remarked  when  they  narrow 
the  lumen  of  the  tube  considerably,  and  produce  dyspntea.  'J"hi- 
is  generally  accompanietl  by  loud  breathing  sounds,  which  (hciii 
both  during  inspiration  and  expiration,  though  occasionally  onlv 
during  expiration.  It  is  characteristic  of  tumours  in  the  trachiM 
that  the  noise  api)ears  especially  during  expiration.  The  posit ioi 
and  nature  of  the  new  growth  explain  this  peculiarity.  Dyspncei 
increases  with  the  growth  of  the  .swelling,  and  may  terminate  in 
sutfocation.  Only  wiiere  malignant  tumours  perforate  the  wall  > 
the   trachea   and   extend   outwards   can    their   presence   be   directi;. 
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rwognim'd.  DiagiKmiH  is  rar.-ly  ai(l<Ml  liy  |ml|mtiun  c.f  tlic  traclw.i  ; 
hut  presMun'  on  the  disfawd  Hpot  may,  |»«Tliai»s,  iiicreaw  or  tl.-cicasj 
the  dyHpiKL'a. 

Prognosis  is  in  general  unfavnurahk-.  AI»sc.-sh  formatii.n  and 
the  discharge  of  pus  into  the  traehea  may  oecasion  pneumonia.  In 
ehronif  laryngitis  with  thiekening  of  lh«-  uuieous  memhrane,  resection 
of  the  voeal  cords  may  Ik-  serviceahie.  Prognosis  of  perilaryngitis 
tihrosa  depends  in  gn-at  (lart  on  the  degree  of 
dyspnfpa.  Tracheotomy  is  certainly  a  |)alli- 
ative.  The  prognosis  of  most  laryngeal 
tinnours  is  unfavourable;  hut  pedunculated 
growths,  situated  within  the  larynx,  may 
sometimes  he  removed  without  re<urrcuce, 
section  l)eing  made  of  the  cricoid  cartilage 
and  first  rings  of  the  trachea.  Where  thj' 
operation  is  unsucce.s.sful,  trache(ttomy  will 
still  render  the  animuls  workuhle. 

Treatment.  Tumours  on  the  epiglottis  can 
sometimes  he  removed  in  the  same  way  as 
pharyngeal  tumours  in  cattle,  hy  tearing  them 
away  with  the  hand  ;  in  dogs,  with  the 
assistance  of  instruments.  Dieck  removed  a 
swelling  as  large  as  a  hen's  egg  from  the 
epiglottis  of  a  horse  with  a  specially -con- 
structed instrument  in  the  form  of  a  hooked 
kniff.  'J'umours  on  the  vocal  cords  can  he 
ixcLsed.  The  horse  should  he  ca.st,  and,  if 
restless,  ana-sthetised.  The  hair  over  the 
linnx  is  shaved,  and  a  cut  mad<'  through 
'lie  skin  in  the  middle  line,  from  the  tiiyroid 
I'linninence  to  helow  the  1st  or  2nd  tracheal 
'iiig.  After  checking  hleeding,  the  second  cuf 
i>  made,  dividing  the  suhscapulo-hvoideus  and 
the  sterm)-thyro-hyoi,leus  exactly  in  the  „,iddl,.  line.  This  evnoscs 
I  «..  cricoid  cartilage  ami  trachea,  which  are  then  inci.sed.  The  edces 
"I  the  wouml  are  held  apart  with  hroad  hooks  or  retractors  Where 
.'  tan.pon-cannula  (Fig.  :Uft)  is  availahle.  it  may  he  in.serle.l  in  the 
'I  Hhea  to  prevent  entrance  of  hlood.  The  finger  is  intr,Kluce,l  info 
"I"  larynx,  the  vocal  cords  examined,  and  th..  tumour  is  excise.l  with 
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NEVBOSK8   OF  TUB   LARYNX. 


when  the  Hiiimiil  w  nut  tnuliT  the  cyt-  <>f  tin*  ojMTBtor.  StTiou**  (inh-nm 
(if  1h«-  niucouH  int'ml>ran»'  nnil  (iyMpntBn  (K-caHionally  in-cur,  hut  are 
raro.  In  dealing  with  nt'w  urowthH  n-nioval  nuwt  Im-  (•omj)U't«' ; 
i'a(|Ui-lin'H  caiitory.  in  ctTtain  <'ircum«tanct'H,  <I(k's  jiimmI  m>rvi<'f,  ftn<l 
alHii  (ImvUm  hl«H>(lin>{.  When-  niarki'd  (lyHjincPft  oxiMtn,  or  (K-curn 
l»cri<>(li<ally,  tra(ln-i>t()iny  ninnt  fithi-r  he  iMTfornwd  Mow  t-aHtinjj 
tho  h<)i««'.  and  a  cannula  inwrtod  ;  or  thi<  inHtrunu'iiti*  munt  he  in 
roachncsM.  so  that,  in  caw  of  need,  a  tulK*  can  Ik*  innerteil.  In  the 
treatment  of  jx-rihirynvitiH  chronica  filinma,  or  of  new  ^rowthx  with 
hnmd  haw'H  in  the  larynx,  tracheotomy  lielow  the  growtli  is  thi- 
only  meanrt  of  removing  dyspncna. 


(J.)    NKUHDSKSS   OF  THK    LARYNX     SPASM   OF  THK  KIMA 
CLOrriDIS-LAKYNtJISMrs    STRIDULrS  -HKMIl'LK(ilA 
AND  DIFLhXJIA  LARYNOIS. 

TheKC  ternis  are  applied  to  attacks  of  difficult  hreathing.  occurrinjr 
periodically,  and  apparently  cauwd  hy  sixwmodic  closure  of  the 
rinia-j?l<)ttidiH.  As  a  rule,  the  dywpntea  in  inspiratory,  and  may 
occasionally  he  so  severe  as  to  consiitute  apnani,— that  is,  temporary 
cessaticm  of  respiration. 

The  causes  consist  in  either  direct  irritation  of  the  mucous  memhranc 
or  ill  reHex  irritation  of  the  nerves  supplying  the  muscles  of  the  larynx 
Records  of  many  such  cases  have  heen  puhlished,  hut  are  seldom 
sufficient  to  determine  the  exact  cause?  of  the  attack.  Acute 
inflammatory  changes,  catarrh,  oedema  of  the  glottis,  food  materials 
.)r  foreign  hodies  in  the  upper  air  passages,  have  all  lK>en  assigned  n- 
causes.  Post-mortem  examination  has  discovered  tumours  in  tin 
pharynx,  larynx,  or  trachea,  hut  true  neuroses  of  the  larynx  an 
occasionally  met  witli. 

K!)iiij{er   descrilies   a    horse    suddenly    attacked    Ity    sevea-    dyspiiu  i 
thrcateiiiiin  sutTmation.  and  acioiiipaiiicd  by  roaring.     When  at  rest  tli 
l.rcathinj.'  was  normal  and  the  health  un<listnrbe<l,  hut  the  slightest  woil, 
II   nres.sim'  on  the  larynx,  or  indeed  ini  any  |M)int  of  the  neck  above  lli' 
jugular  furrow,  caused  immediately  severe  dyspntea  and  marked  roariii 
which  continued  during  the  next  8   10  respirations.     Light  pressuiv  sutti- .  I 
again   to   priMliice   the   attack.     The   symptoms   disappeared   after   ci«l  ' 
liiy.s"    treatment   with   subcutaneous   injections   of  acetate   of   morphii 
Kllinger,  not  without  justification.  believ"'t  this  to  have  been  a  neuro— 
of  the  recurrent  nerve.     The  cases  described  by  Holzendorf  and  Neunwn  i 
as  siiasm  of  the  larvnx,  or  cramp  of  the  muscles  of  the  glottis,  may  hii 

-  ■  ■  .       .1      .  Ill         II    1 1  ._»     :..a ititi'   \ 


dtic  to  Other  cauw«. 


In  that  riM'iiriled  bv  Holzendorf.  iuHa 


ilist-asc  of  the  larynx   was  dearly  pn-scnt  ;    while  the  obstinate  dyspu' 
treated  by  Xeumann  does  not  appar  to  have  been  neuropathic. 


' 


I'ARAI.YSIH    or    MrSfXKM    (IK    TIIK    I.AKYNX.  U'.l 

■  *'('""'|' /"•*  «>"''''«'•  <•»'«•'<.  H|.|wnntly  ..f  iii'iiropHlhu'  origin,  in  ..fh.|. 
jviHf  healthy  hors..M  ;  S.-ffn<.r  in  horm-N  r.....,v.-nnK  from  .init.-  hnm.hitis 
KiiiK  «n.l  K(>b«TtK<)ii  r«.ff.rn'<l  Nimihir  altmkH  t..  iiiK,.Hfi„„  „f  ,.,.rt„i„ 
l.>Kiiniinoii».  >«'..<U.  which  thc-y  ..nisi.!,.,-  hHil  a  n|h-.  itir  ,uti,m  ,m  tlir  n-.iim-.it 
...•m..  ln...,l,ov»,-r  .loN..rih.-H  nix  .««■«  „f  s,,«s,n  ..f  Ih,-  larvnx  in  h..rN..s 
whi.h  H..rk.-.l  t..K.-th.T  ni  th.-  sa.n.-  !i.-l.l.  iK-ath  .Hc.rr.-.l  in  a  f.-w  h.MirN 
l.>Ht-m.)rtfm  «-xarnmati.m  xhowcl  th(>  f-.\i«t<-n.(-  of  a.uf.-  laiynifitiH. 

When  ilang.T  of  Huff.K-.it i.m  Ih  aHH.K'iiitod  with  thm-  (-.•n(liti.>n>< 
trmlHM)t..my  must  »m>  n"H.)rt.-d  t.>  at  oiu-*-.  It  in  furtl.<-r  iiotowoithy 
that  iimpirntory  (lynpiKPa  in  iiK-n-Hw-.i  J.y  fht-  auxi.-ty  an.l  uniVHt 
.iMM..(-iat«-il  with  it.  All  exiitfriiont  nhoul.!,  theref..rc-.'  I,.-  av.)i.U..I 
an.l  thf  horw  plat-r.l  in  a  .juict.  well  v.-titilat«-.l  stall.  Caution  must 
Ik-  ..bsorvcl  in  tlie  .ise  of  ni..rphinc  ;  .low-s  ov«-r  H  grains  .,ft.-n 
.■aust.  ext-itrnient.  Clysti-rs  .,f  ,.hl..ral  hydrat.-  .U.,s,.rv..  prof«-r.-n.-c 
IV.-isnitz's  poultices,  prepar.-d  hy  .lipping  p..r..plasti(-  .)r  thick  f.-lt 
in  hot  water,  nmy  Ik-  applied  t.>  the  thr.mt  and  ne.-k,  hut  must  not 
Ik-  heavy,  an.l  may  .sometimes  Ih-  replaced  l)v  dry  .-..verinirs. 

Myopathic  paralysis  of    singh-  muscles.  .,r  .,f  groups   .)f    larynifcd 
nnis<-les,  is  n.)t  kn.jwn  in  animals,  hut  may  possihiy  .w-.-ur.     K.-uro- 
|)athic  paralysis  of  the  mus.-les  .)f  ..ne  si.le'of  the  laVvnx  (h.-miplefjia 
laryuRis)  is,  lu.wev(-r.  very  frcpient  in  liors,.s.     The  Rr.-at.-r  numlu-r 
If  n..t  all  the  muscles  .)f  the  larynx,  which  ni.)ve  the  v.K-al  c.r.l  an- 
suj.plied   by   the   recurrent   nerve.     A  sec.nd    branch   ..f   tlu-   va^jus 
has  l)een  recognised  by  Kxner  as  a  ni<)t.)r  nerve  t..  the  larynx,  but  it 
Ims  n.,t  yet  been  determine.l  what  inthi.-nce  it  e.\.-rts  on  the  funcli.,n 
"f  its  muscles.     From  the  con.struction  .)f  tin-  larynx,  as    a    valv.- 
opening   outwards,    it    is   .-lear   that    simultanous 'paralysis   of   tlu- 
...nstrict.irs   and    dilat.irs    must    cauf^e   disturbt-.l    breathing   durin.f 
inspirati.m.     Sh.)uld   the  .lilators   .,f   the   larynx   becme   paralyw-.l 
the  arytc-noid  cartilages  are  force.l  t.)wards  the  .ipening  .if  the  iri.)ttis 
l.y  the  instreaming  air,  and  r.iaring  results.     With  a  few  excepti.)ns 
It  IS  caused  by  paralysis  of  the  recurrent  nerve,  and  is  so  de.scrilK-.l 
m  the  text-b.K>ks.  a.s  well  as  in  an..ther  section  of  the  pr.-st-nt  w.)rk. 
This  paralysis  is  usually  incurable,  but  the  a.s.s.Kiat.-«l  .lyspn.i'-i  may 
I'c  consi.U-rably  relieved  by  rem..vin,i;  the  passiv.-  aryten<.id  cartilag.-, 
"<■  by  excising  the  lining  of  the  laryngeal  ventricle,  or  by  tracheotomv 
thus  providing  a  direct  entrance  f.)r  the  air  Ik-Iow  the  larynx. 

Roaring   is   also   .K-casi.)nally  ,'<.M>n    in    other  animals  besides   the 

'  'IS.-;     rtz  and   Ollmann  f.)un.l    it    in   cows.     Esser   has  de.-^cribed 

I' aralysLs  of  the  recurrent  in  a  .l.)g.  an.l  M.iller  noted  the  di.sea.se  in 

<  •■»  d.>gs.     Moller  also  reords  .several  ca.ses  .)f  d.)uble-side.l  paralysis 

itu-  larynx  (diplegia  laryngis)  m  li.irscs  and  dogs  jir.Klu.ing  s.-Cere 

-piratory  dy.-*j)na'a.     Aftc-r  Ix-ing  walked  f.ir  a  sl^rt  time,  whistling 
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or  roiiriiiK  win*  |inMliic»Ml.  'I'lii-  cnnilitiDii  m'iu'ri»lly  |Mir«ui'K  u  cliroiiic 
(■iMirH4>.  aii)l  limy  Ih>  tuki-n  for  cliionic  iiitiiitiiiii'ilioii  or  tiiiiioiir 
foriiiHtiuii  in  tin-  liirviix. 

DlagnMlS  of  roaring  In>Ioiiuh  to  tlit-  |iroviii<'i>  of  Hpfiitil  |mtliiilo(;y, 
l)Ut  tlif  (iHiM'lioii  of  (loiilil*-Hi<lc<l  |mnil\MiM  of  llii-  Imviix  mikI  il> 
tliHliiittioh  from  clironu'  intlainiMnlioii  or  tiiiiioiir  forniiilioii  iii>i\ 
(hII  for  o|n'riitivi'  inlorfcn'iHi-.  or  for  the  iiHt-  of  llif  rliiiio-laryiiKOH<o|Kv 
By  iiMing  tlu'  Inttt-r  iimlruiiicii)  one  hi-ch  clfui  .  ,il  iIh'  momciiJ  of 
iiiH|>iriitioii  tlial  tlu*  two  iirvlonoidf*  wink  iIowiiwiikIh  and  a|>|iioa(li 
fnrh  otlu-r,  and  in  |mrtiKMis  may  cvfii  comi-  in  toiilait,  ol>Htrll<•lin^' 
thi-  larMix.  If  not  provitlrd  with  tliis  insfnimrnt .  om-  may  ilividc 
tlif  iricoid  cartiiafsi-  anil  i-riio-lli\roid  lij{aiinnl,  and  dircctU  cxaiiiiiif 
tlif  interior  of  tlif  larynx  and  tln>  nlatc  of  the  ar\li>noid  rartilajjrs. 
WhiUt  in  tin-  normal  lar\  nx  they  maki-  distimf  to-and-fro  movrmi-nls 
i>M|H'«'iHlly  diiriiiK  foni-d  iiwpiialion.  in  di|>U-Kiii  lirMijjis  tln-^v  an 
found  inotionli'HH. 

Staitiiijj  with  the  h\|M>tluT<i.s  that  llif  caiisc  of  |)anilvsi-<  is  -iliiiilnl 
ill  the  iiitiiilhoracif  |M>itioii  of  thf  iurvi>,  MtDoiiiiM  atttiiiidcd  to  iiiiilc 
till-  awrniliiiff  (crrviiiil)  iMtrtioii  of  tin'  rciiirnnl  to  the  N|iiiial  a(<«'j<.«'"i  \ 
and  thiiH  to  "  short  riiiiiit  "  tlic  lu-rvoiis  iiii|>iils»>H.  Koth  In-  and  MaHlam 
claim  to  havi-  had  ^ikhI  n-siilts,  Otlu-r  o|)«'iatorM.  however,  have  lain 
immieeesMfill.  |mrtly  lieiati!«'  of  the  iieeessurily  delieate  iiiaiii|iillalic>ii 
involved,  hut  more  prohahlv  heeaiisv  of  the  st'rioiis  ehuii^es  that  liiid 
already  <K'<'iirred  in  the  nerves  and  miiseles. 


(:».)    FKACTrKK,     DKFOKMITV,    AND    STKNOSIS 
OF   THK    THACIiKA. 

"njuries  to  the  trachea  having  alreaily  received  attention  a~ 
complications  of  wimiids  in  the  neck,  there  remain  for  consideratiim 
thow  HulKutuiieous  Holutions  of  continuity  which,  wlien  alTectin.' 
the  cartilaginous  rinjjs.  are  described  as  fractures.  These  injmii- 
resi.lt  from  the  forcihie  action  of  blunt  bodies  on  the  air  tube;  m 
hor^ -s  are  caused  by  the  impact  of  tin-  carriage  pole,  by  cont:i  ■ 
with  projecting  bodies,  or  by  falling  whilst  haltered  tightly.  Ii 
dogs  fracture-  of  the  cartilage!*  ami  ru|)turc  of  the  inter-anmil  i 
ligaments  are  often  caused  by  wire  .snares,  and  by  bites. 

Brii   noted   ni|itiirc  of  the  ligaments  between  the   iirst    three  tniili'  ' 

rings  ill  a  iimle.      WalUy  saw  a  fox-terrier  in  which  the  trachea  was  t.  i 

acrosM  :    death  (Mciiired  very  rajiidly.     Cajiiry  fotiii<l  the  trachea  aim  -t 

eomplet<'ly  torn  from  the  larynx  in  a  h()i-s<>  which  had  died  in  a  stall   it  i 

ii    atiddcit    atfju-k    iif   dys|itiii':i       Vmi    Hiii-!<iiin- Dolffs   saw    u    hors*'   ■'h'  '' 

from  emphysema  of  the  neck  and  severe  dyspiKea.  in  constMiiieiice  of  lia\  .' 
run  against   the   |M)|e  of  a  pa.ssing  carriage.     Tracjieotomy   removed 
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disturhancf,  whith  may  l)oconiP  ho  gn^at  as  finally  to  produce 
suffm-ation.  In  otlu-r  caseH  a  loud  sound  is  heard  both  (luring  in- 
spiration and  expiration.  Very  slight  changes  in  the  trachea  are 
sutfieient  to  produce  it.  Sometimes  the  noise  may  be  increased 
or  diminished  by  pressing  on  a  particular  part  of  the  trachea.  Laying 
the  ear  on  the  wind-pipe,  the  position  of  the  stenosis  may  be  more 
exactly  fixed,  but  tliis  method  does  not  always  prevent  mistakes. 
During  the  next  few  days  the  emphysema  usually  spreads  over  the 
IxKly,  especially  when  coughing  exists,  but  disappears  later,  generally 
without  bad  results. 

The  course  of  the  injury  depends  on  its  extent  and  the  resulting 
bleeding.  The  animal  may  be  completely  restored  to  usefulness, 
nr  difticuhy  in  breathing  may  remain  (asthma  tracheaie).  Tlw- 
dyspnoea  tiepenils  parMy  on  the  degree  of  stenosis,  partly  (m  the 
chiiracter  of  work  performed.  In  spite  of  n\arked  deformity,  dys|)'Mea 
n>ay  be  absent,  whilst  apparently  unimportant  changes  sometinies 
produ-.-e  greatly  disturbed  respiration;  indee^d,  Schwanefeld's  case 
shows  that  they  may  cause  death.  These  diversities  are  explained 
by  the  fact  that  the  respiratory  difficulty  is  determined,  not  by  the 
external  deformity  of  the  trachea,  but  by  the  degriHs  of  stci.isis. 
The  gravity  of  such  cases  is  gauged  by  the  state  of  the  respiration 
during  stn-ere  work.  In  stenosis  of  the  upper  portions  of  the  trachea, 
tracheotomy  usually  affords  relief,  but  is  not  available  when  the 
lower  portions  in  the  neck  or  thoracic  cavity  are  affected.  Such 
conditions,  however,  are  often  aggravated  by  lapse  of  time. 

Treatment.  Where  great  dyspnoea  immediately  follows  injiirx 
of  the  trachea,  tracheotomy,  using  atanipon-cannula,  not  only  removes 
the  threatened  danger  of  suffocation,  but  also  prevents  the  entrance 
of  blood  into  the  trachea.  A  tampcm-cannula  may  l)e  extemporisc.i 
by  carefully  wrappmg  the  stem  of  a  Barthelemy's  tracheal  tube  with 
cioth.  but  care  must  be  taken  that  the  bandage  material,  tow,  waddini: 
or  pie<e  of  sponge  used  for  this  pur})ose  does  not  fall  into  the  trachcii 
Severe  emphysema,  although  seldom  endangering  life,  may  sonic 
times  necessitate  tracheotomy. 

In  stenosis  the  position  and  extent  of  the  stricture  must    deter 
mine  whether  tracheotomy  is  applicable,  or  likely  to  be  successful 
It     is  generally   serviceable   when  carried    out  below  the    strict un 
Kicholsim.  by  removing  a  dislocated  portion  of  cartilage,  permanent  l\ 
relieved  the  dyspnoja.     Similar  cases  are  rare. 

The    interesting    conununication    of    Lafosse    and    Sticker    sh<i\' 
that    "tubage"   of   the  t.iwhea   is   possible  and   may   be  successfii 
Laf()sse  divided  the  trachea  below  the  stricture  caused  t>y  tracheotoni\ 
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thrust  a  cork  cylinder,  bound  round  witli  tow.  into  i\w  trachea,  and 
fixed  it  with  tape.  In  ten  days  the  cylind<T  was  replaced  hy  a  tub.', 
the  latter  was  removed  after  six  weeks,  the  trachea  l.ein«  thVn  so  far 
tlilated  as  to  admit  of  ea.sy  respiration  without  a  <  Miunila.  Sticker 
dilated  the  trachea  and  laryn.x  hy  means  of  a  metallic  spir.il.  which 
was  left  permanently  in  i)osition. 


(».)    FORKKJN     BODIES.    TUMOURS.     .AND     PAIJASITKS 
IN    THE    TIU(!HKA. 

Foreign    h.xlies    seldom    enter    the    tracJiea    du.insi    life.     Owing 
to  the  sensil)ility  of  the  nnicous  membrane  of  tlie  glottis,  Ihey  iiiunc- 
diately   pro<luce  coughing,   and   are   ejected.     Masses   of  fiM^.d    huve 
nevertheless  been  repeatedly  found  in  tlie  tracliea  Ix.th  in  oxen  and 
horses.     Tumours    of    the    j.harynx.    which    are    comm<.n    in   cattle, 
sometimes    interfere   witii   swallowing,   and    favour   the   entrance   of 
food  into  the  trachea.     In  horses  fluid  medicines  unskilfully  aiiminis- 
tered  occasionally  pass  into  the  trachea  and  bronchi.     Oust   enters 
with  the   inspired   air,   and  may  produce   pneumonia,   especially    in 
horses.     Abscesses  in  the  walls  (.f  the  pharynx  or  trachea,  perforating 
the  mucous  membrane,  may  pour  their  contents  into  the  air  jjassage 
and    produce    fatal    pneumonia.     Rost    saw    a   cow    die    thus   from 
sufftx'ation.     In  animals  suffering  from  tetanus,  .saliva  and  medicine 
not  infrequently  find  their  way   into  the   respiratory  passages,  and 
produce     Immchial     irritation.     Blood     derived     from     wounds     or 
ojierations  in  the   mouth,   larynx,   trachea,  or  neck   may  enter    the 
air   passage   and   clot    there,    producing   coughing    and  "occasionailv 
sutfocation.     Ba<lly-made  tracheotomy  tuln-s  sometimes  hreak.  and 
a  F)ortion  falls  into  the  trachea.     This  may  happen  with  canmila.. 
Ml  which   the   tube   is   not   firmly   fitted   to   the  shield.     Henderson 
i<  ports  such  a  case.     During  tracheotomy,  if  care  is  not  taken,  the 
'lisc  of  cartilage  may  be  drawn  into  th(>  trachea  ;    it  is  canic«l  uji  and 
'I'wn  by  the  air  stream,  coughing  follows  and    tlie  disc  is  expelled 
'lirough   the   operation   wound.     Other   foreign    bodies   rarely   enter 
'lie  trachea,  though  a  case  is  reported  when-  a  horse  died  in  conse- 
luciice  of  a  stem  of  Robinia  jweudacacia  12  inches  long  pa.ssing  into 
'!.<'  right   Immchus,   and   producing   pU'uro-pneumonia   with   hvdro- 
M;(irax. 

Tracheal  tumours  are  rare,  tliough  thev  have  been  seen  - 
I'lMcipally  in  oxen.  They  are  usually  pedunculated,  probably  in 
'  M^cquence  of  being  continually  moved  by  the  air  slream.  (Jurit, 
'    'iach.  nink,  and  others  found  tracheal  polypi  in  oxen.  Ricck  and 
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Hiiik  aarooiunta.  Si«'<l(iinpr<)tzky  dcHtTibes  a  colloid  cyst  in  a  horwe's 
triuiln'a.  It  wax  found  cnih«'ddfd  iit  lotmo  coiiiu-trlivc  tismio  juwt 
Irt'low  tlie  cricoid  eartilufje.  licnjainin  discovert'd  in  the  anterior 
wall  of  the  trachea  a  tumour,  which  had  formed  after  an  attack 
of  «ore  thniat,  and  produced  <lifticulty  in  i>reathiii,4(-  Hesidi-s  the 
varieties  of  stronjiyhis,  usually  occurring  in  lunnhers  in  the  hrondii 
of  ruminants  and  swine,  acari  have  been  seen  in  (he  trichea. 
Paulicki  found  them  in  a  long-tailed  monkey. 

The  sy-'ptoms  are  very  varied.  Dust  or  fluids  obtainiiu  entrance 
into  the  bronchi  cau.se  irritation  and  sometimes  pneumonia.  Food 
particles  in  cjuantity  drawn  into  the  bronchi  may  protluce  death 
from  suffocation.  A  cow  descril)ed  by  (iriill,  which,  till  the  moment 
of  st'izure  ha<l  been  perfectly  healthy,  suddenly  <lied  in  the  stall 
with  sMUptoms  of  suffiuation,  and  post-mortem  showed  the  bronchi 
to  be  tilled  with  food.  Similar  cases  have  repeatedly  be«'n  observed 
But  Leiseriny  has  drawn  attention  to  the  fact  that,  in  animals  with 
incomplete  closure  of  the  cardia,  and  especially  in  ruminants,  portions 
of  the  food  after  death  may  be  forced  up  the  (usophafjus  into  the 
pharynx,  thenci-  into  the  trachea  and  bronchi.  This  is  most  likely 
to  occur  where  the  stomach  has  been  full,  or  its  contents  in  a  statt 
of  fermentation,  or  the  carcase  has  Iw-en  moved.  A  ease  described 
by  Werner  was  clearly  produced  in  tliis  way. 

l)vspn(ea    and    t'oughing    result    immediately    the    foreign    bods 
reaches  the  bronchi.     The  movement  of  the  foreign  body  can  some 
times  be  heard  or  felt  from  without.     The  narrowness  of  the  rimi 
glottidis  renders  it  difficult  for  solids  that  have  entered  thus  far  to 
make  their  exit,  though  they  are  often  expelled   by  coughing,      lii 
Henderson's  case,  as  reported,  the  tuln'  of  a  tracheal  cannula,  whicli 
h;id  slipped  itito  the  windpipe,  was  said  to  have  been  ejected  throujiii 
the  mouth  :    but  such  a  result  is  very  exceptional.     Tumours  in  \\\< 
trachea  only  attract   attention  when  they  »H'come  large  enough   t 
obstruct    the   air   passage  and   produce   »lyspnu'a.     A   l<uid  sound   i- 
then  heard,  both  (hiring  inspiration  and  expiration.     It  is  particulariv 
characteristic  of  tracheal  tumours  that   they  cause  a  marked  souii'l 
during  expiration.     The  |>resence  of  a  tumour  can  only  be  directl; 
detected  when  it  originates  on  the  outer  surface  of  the  trachea,  an 
thence  breaks  through  the  tracheal  wall,  as  malignant   new  growtl 
generally  do.     Otherwise  the  position  of  a  tumour  may  be  determine 
b\    palpation,  pressure  at  a  particular  spot   increasing  or  decrcasn 
the  dvspno'a  anil  noise.     This  symptom  is  quite  peculiar  to  tunioui 

Treatment,     j'rophylactic     treatment      reipiires     that     in     givn  ^ 
riuids  to  dugs  and  lioises  particular  care  .-ihould  be  taken,  cspccia; 
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If  the  animalH  are  restive.  The  head  must  neither  l,e  raised  too  high 
nor  turned  on  ,ts  own  axis.  It  is  e,.sy  to  judge  of  the  action  of  sucli 
abnormal  ,.os.t.,.„s  of  the  head  by  attempting  to  swallow  whilst 
the  head  is  either  turned  mueh  towarils  the  right  or  left  Such 
positions  are,  however,  less  .langerous  in  oxen.  Very  great  care 
IS  requircl  if  the  drugs  are  not  in  <.omplete  solution,  or  if  they  contain 
.rritants.  Shoul.l  the  animal  cough  when  receiving  a  drench 
adi.iin.strat.on  should  be  suspended.  Rubbing  the  ..eck  is  not  only 
useless,  but  also  dangerous,  as  coughing  is  thus  eat,ily  induced 

Large,  Hrm  objects  can  usually  be  removeil  from  the  air  passages 
only  aft^r  tracheotomy.  Removal  is  sometimes  po.ssible  with  the 
help  of  su.table  forceps.  If  necessary,  the  fis.ure  in  the  trachea 
can  Jk>  lengthens,  when  the  body  may  i,e  forced  out  by  the  pressure 
..f  the  expiratory  current.  Tumours  can  sometimes  be  removed  in 
i  similar  fashion. 
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(S.)   TRACHEOTOMY. 

Tracheotomy  consists  in  opening  the  trachea  for  the  purpose 
ot  inserting  a  tube  or  cannula  for  the  passage  of  air.  The  operation 
IS  adopted  to  prevent  suffocation,  or  dyspnoea,  arising  from  obstruc- 
tion (oedema,  abscess,  tumour,  paralysis,  fracture,  etc.)  in  the  lannx 
l.harynx,  or  nasal  pa.'^sages ;  to  remove  foreign  bodies  from  the 
trachea  ;  and  occasionally  to  carry  out  direct  treatment  of  the  interior 
"f  the  larynx  or  trachea. 

Tracheotomy  is  almost  invariably  restricted  to  horses,  in  which 
animals  impaired  respiration  is  ommonest  and  interferes  more 
>.riously  with  usefulness.  Jn  ruminants  diseases  of  the  larvnx  ue 
uncommon,  and  when  they  occur  the  animals  are  gcnerallv 
slaughtered.  Owing  to  the  com,,aratively  long  neck,  and  exposed 
|"'s.ti..n  of  the  trachea,  the  operation  offers  less  ditHculty  in  horses 
'liiin  in  cattle. 

ill  animals,  and  especially  in  horses,  there  is  a  wide  field  for 
"IHiation,  comprising  the  sjmce  from  the  u]),)er  end  of  the  trachea 
tn  near  its  entrance  into  the  thorax,  (iiinther  prefers  for  the 
"I'-ution  a  point  about  one-third  of  the  distance  from  the  larvnx 
t"  the  chest,  though  iie  admits  tLat  it  may  be  carried  out  hig'her 
"'  lower  without  disadvantage.  Lafosse  chooses  the  space  between 
•I"  third  and  fourth  tracheal  ritigs  ;  Krieshaber,  that  between  the 
I II  MIX  and  trachea.  As  a  rule,  the  space  between  the  upper  and 
""■ilic  thirds  of  the  neck  is  the  point  selected,  because  it  js 
•-liiient,    interferes    less    with    the    appearance    of    the   animal, 
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and  in  the  event  of  stenosis  supervening,  the  operation  may  be 
repeated  at  a  lower  point.  The  various  complicated  tracheotomes 
aiid  trocars  proposed  by  Brognicz,  Marty,  Gowing.  Murray,  Spooner, 
Thompson,  Hayne  aiid  others,  and  intended  to  facilitat*  the 
operation,  are  seldom  used.  Two  operation  methods 
may  be  noticed  :  (1)  Puncture,  and  T  Incision  of  the 
trachea. 

(1)  Puncture  of  the  trachea  was  recommended  by 
Pilger,  Gowing,  Hayne,  and  others.  Hayne's  method 
met  with  most  approval,  and  consisted  in  passing  a 
trocar,  provided  with  a  cannula  having  lateral  openings, 
transversely  through  the  trachea  (Fig.  350).  Thw 
operation  required  some  skill  and  care,  particularly 
in  a  well-developed  neck,  in  order  to  avoid  injuring 
the  jugular  and  carotid ;  while  even  the  large  cannula, 
used  for  heavy  working-horses,  did  not  admit  suflacient 
air.  The  origin  of  this  procedure,  which  does  not 
possess  even  the  advantage  of  being  rapidly  carried 
out,  could  only  have  been  tear  of  using  the  knife. 
Thompson's  tracheotome  was  designed  to  simplify 
operation,  though  its  value  is  not  great.  It  consists 
of  special  forceps  (see  Figures  351  to  355),  with  jaws 
bent  at  right  angles  to  the  limbs  and  externally  ground 
to  a  shaq)  cutting  edge.  When  closed,  the  head  of  the 
instrument  is  readily  thrust  through  the  skin  and  into 
the  trachea  ;  the  jaws  are  then  opened  and  the  cannula 
slid  into  position  between  them.  'J'he  figures  very 
clearly  show  the  instrument  and  the  mode  of  using  it. 
(2)  Incision  into  the  trachea  is  most  generally 
practised.     The    trachea    may    be    opened   by    vertical 

f       section  of    several    rings,  or   by  excision  of  a  portion 
'>*  ♦wo  or   three  rings.     Vertical    section    or    splitting' 
ii    ugh   it   increases   the   difficulty  in  introducing  tli. 
tc-^ula,  is  sometimes  preferred  where  the  tube  is  to  I"' 
worn  only  t<?mporarily,    is  less  apt  to  cause  defonnii\ 
and    stenosis,    and    hence    is  generally  commended    u 
acute  diseases  like  strangles  for  foals  and  race-hors. 
in   which   even    slight    dyspnoea    is  dreaded.     The  <  .- 
cision  of  a  portion  of   the  trachea  facilitates  the  introduction  ai  1 
removal  of  the  cannula  for  cleaning,  and  is  specially  desirable  in    ll 
ea-nes  of  chronic  dyspnoea  where  a  tube  must  lie  peimanently  y\>    n 
by  the  horse.     Experience  dws  not  justify  the  belief  that  stein    i- 
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is  more  apt  to  result  from  partial  excision  of  the  cartilages  than 
from  splitting  the  trachea. 

Tracheotomy  is  conveniently  performed  whilst  the  horse  is 
standing.  The  animal  should  be  placed  so  that  the  front  of  the 
neck  18  well  lighted.  A  twitch  is  lightly  applied,  and  the  horse 
If  still  restless,  has  each  ear  held  by  a  strong  man.  The  head  is  held 
well  up.  and  the  hair  clipped  from  the  seat  of  operation  in  a  narrow 
strip,  3  to  4  inches  in  length,  in  the  middle  line  of  the  neck  The 
operator  grasps  the  skin  with  the  left  hand  and  lifts  u  ImrizontHl 


Fias.  Sr,\,  3.'i2.  .'J53.— Thompson's  tracheotome. 


(<M  about  J  inch  high,  exactly  in  the  centre  of  the  shorn  patch,  and 
makes  a  vertical  incision  through  the  told.  This  prevents  the  skin 
Wound  being  made  larger  than  intended,  in  (soiusequence  of  the 
animal  suddenly  stretching  the  neck,  though  in  phlegmatic  horses. 
ami  those  suffermg  from  severe  illness  or  dyspnoea,  the  precaution 
i-  iiardly  necessary. 

The  skin  having  been  incised,  the  muscles  lying  below  it  are 
ill.  'led  in  the  middle  line,  the  proper  point  being  indicated  by  its 
.i:'\.u-T  colour  (cuiauilivc  tissue),  and  tlu-  traiiica  is  exposed.  In 
»'     l.red  horses  with  thin  cervical   muscles  this  procedure  is  very 
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simple  ;    but  in  fnt  horses  there  may  »)e  n  little  hlet-dinf?  and   more 
dittieulty,   tlioiigh    no  danger.     'Hie   edges   of   the   wound   are    held 


Fio.  3S4.— Making  the  imisioii. 


Fid.  ;$"«'>.— Introducing  the'  cannula. 


apart  with  the  fingers  of  the  left   hanil,  or  with  a  retraetor.    wliilt 
the  eonneetive  tissue  eovering  the  trachea  is  divided  in  the  niiddlf 


Fia.  :W0.— .Mctliixl   of  |Mrfc.nniii«  tracheotomy. -a.  Si|Uiiri-  opening;    b,   vein   A 
o|M  iiliij.' :    <•,  oval  openint;.     (Heriiii;.) 

line.     Up    to     this     point     the     procedure    is    the    same    in    Im 'li 


methods. 

In   the  operati(m   without    remov 


a!    of   cartilage,   the   trad 
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now  ,no,Ho,l  Hthor  ,M-r,M.,Kli,ul..,lv  iUruu^U  tlu-  fhir.l  an.l  f„ur.l, 
nngH,  ,.r  h..n.onfallv  in  th.  intorv.-nin^r  li,..moMt  ;  „r  a  v..rli,.al 
n.c.sH,„  pr..v.,h„,.  n,„r..  n...,,.  is  uuuU-  l.y  ,hrus,i„,  ,h,-  knifo. 
«fh    tho    cuftm^    .  V    upward.,   i„„.    the    trarhoa    at     tlu-  lower 

tl  roo  trac.  u-al  njs  (F,^,.  ,,„.  H..,.ksare  n..wa,,,,li,..l  „.  tl..  traH.-a, 
or  the  „u  ex  a.ul  .ni.l.lle  .i,.,..,.  of  the  left   ha.u]   hold  the  e.l.es  of 

he  wound  apart.  a„.l  the  ean.u.la  is  inserted.  The  trachea  in  the 
horse  heu,g  of  eonsi.l,.ral,le  .si.,-.  li„|,  clifti,„|,v  i.s  ...et  with,  even 
nlien  deahng  with   the  har,l  .artilaKes  of  old  sul.jeets 

When   the  cannula    is   to   he   worn   for   a   .onsidcTahle   period    or 
permanently,   and    „,ust.    therefore,    he   rcnove,!    at    intervals   to    he 
Cleaned,   a   round,   oval,    or    occasionally    a 
s(iuare    j)iece    is   excised   from   the  ant.-rior 
wall  of  the  air-tuhe.     Vihorfr,   wl,,,  first  re- 
commended the  s(|uare  openinj;  (h\.  :}.-,((.  „), 
directs    the   knife   to    he    inserted   hctweci 
two  cartilajies,  and  a  liori/.ontal   cut    ma<le 
«hout    i   inch   in    l.-ngtli.     This   cut  should 
e.vtend  an  eipial  distance  on  eitiier  sid,.    ..f 
the   middle  line.     Fnmi  each   of  its  ends  a 
vertical  cut   is  next  made  downwards,    and 
the    piece    of    cartilage    which    now    hangs 
l>y    the     intercartilaginous    hand    helow    is 
grasped    with    dissecting    forceps     and    cut 
away,  care  heing  taken  to  prevent  it   falling 
"it(.    the     trach.'a.       'J'he    cannula    is    then 
I'1;'<<"<1   in  position.     Lafos.se,  Hrognicz    and 
••ii"<h.-r  have  expre.s.sed  then,,s..lves  in  favour  of  ,!„.  oval  openin-^ 
;|    ..1.    may    he    produce.l    I,-    fi.st    divi.ling    ,h..    intercartil  giZ:;: 
..nu.nt   and   then   excising  a   haIf-ro„n,l   piece  fron.   the  car  ilages 
;-se  an.l  he  ow    without,  howevr.  .p.ite  divi.ling  tlu-se  (Fig.  :m;  r) 
-"Img  of  the  nngs  and  stenosis  of  the  trachea,  v,hich  result  fron, 

-Pletely     cuttn,g     through     ,h..     ..artilag.-s,     are     thus     avoi.led 
>-.'"..■/.  s   tra..heot,une   likewise   pro.luces  an   oval   cut.    hut   can   he 

'    -I    l.y    a     lustour,.    deftly     n.anipula.cd.     The    san.e    rcn.ark 
-   to   other    mstrun,cnts.   such   as    Alam's    .rachcotome.    which 

moves   a   nrcular    pu-.-c   Iron,    the    two   cartilaginous   rings,    like   a 
"I'hme.      J  he  tracheoton.e  intro.h.ce.l  l.y  .M,-.  .McK.-nnv.  of  I)„hlin 
1^   -nnple   n,   action   and    very   eth.-icnt  :     it    ..„,s  ,   ..ir.ular    np,.,,!,,.: 
'-■:■■  enough  to  accommodat.-  a   Jones'   tulx-. 

Iracheotomy  is  one  of  the  simpler  of  e.iuine  operations,  and  is 
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CHMily   caiii.-.l  out    with   .1   lUtlf  lare.     Hh  huitchs  iltpendH   greatly 
Dij  the  cHnnula  uwd. 

Many  of  th.m*,  .v.on.nuiuU.l  <a..  only  Ik-  ,..n,.l..y.Mi  in  ••onn.-ctum 
«itl.  their  appropriate  tracheotoines,  aiul.  therefore,  „,ay  Ik-  .hsregarde,  . 
The  ol,h.Ht  (BLrthelcnvV)  eonnistH  „f  a  n.etal  tulK..  4  to  H  .,uhe«  m  ieng  1. 
an<l  i  t..  2  itieheH  il.  width.  InMit  at  ..ne  end.  ui.d  provld.-il  with  a  pate  to 
lu.1.1  it  in  iK-xition.     Tiu-  iK-iul  tn.iHt  Ik-  eonKned  to  the  up,M.r  end,  an.l 


Kiu    U5S.  -  I'ositi'm  of  tracheal  cannula.     «.  Normal ;    6,  when  U.o  much  curved  : 
r,  when  insufficiently  curved. 

nuiht  h,-  M.ite.1  to  the  thukness  of  the  jiarts  In-tween  the  skin  and  frnni 
wail  of  the  tracliea.  VVh.re  the  »H-nd  is  t.m  short,  not  oiUy  will  the  skiu 
and  nuisiular  tissues  be  bruisi-d.  hut  tlie  lower  end  of  the  IuIm-  wdl  i>r.  -. 
aBain,st  the  i)ost<-rior  wall  of  the  traihea  and  produce  inflammation  wii!i 
proliferation;,  lemling  to  ste.i<«.is  (Fig.  358.  r).  Where  the  bent  port.,  n 
is  too  long  there  is  undue  space  between  the  ))late  and  the  skin,  aiul  i 
such  a  tube  Ih-  presstnl  home  bv  tajH's  or  strajts,  it  Ijecomes  displaced  an  I 
liable  to  injure  both  walls  of  the  trachea  (Fig.  35S,  6).  Tracheotomy  tu I.,  v 
formerly  made  of  tin-plate,  are  now  much  l)etter  manufactured  of  (»«rni  i, 

'^The  objection  to  Harthelemv's  cannula,  viz..  that  it  falls  out  eaMi\ 
niav  oartiallv  U-  t.bviated  bv  straps  (with  buckles),  fastened  in  the  .n- 
of  the  plate  and  passed  round  the  neck.  They  sliould  not  be  earrie.l  : 
fu  forward  as  the  tul)e  is  then  liable  to  fall  out  during  coughing  or  viol.  ,t 
expiratory  movements.  BartlielemyV  tuln-  somewhat  dwligures  ■ 
animal  and  where  used  for  long  ,K>ri.«ls  very  careful  fitting  is  neco  ^  v 
to  prevent  thickening  and  narrowing  of  the  trachea.  OccasKjnally.  "»  - 
to  the  strap  breaking  ami  the  tulw  falling  out  duiing  the  niglit,  the  1.  - 
has  been  found  dea.1.  This  tuber  therefore  now  seldom  used  for  perma'  '.a 
wear  To  overcome  the  above  disadvantages  models  have  been  deFi  .1 
bv  Ix-blanc  Degive.  Vachetta.  IVuch.  Field.  Coleman,  Jones,  and  ot'  > 
'  '  ■  '="  eilt  without  Uitert.     :i: 


stigi 


DisjM-nsing  with  the  use  of  straps 
ith  the  secuie  fixing  of  the  catuiuia.  and  dim 


ininhcN  I  If 


,k  of  brui.siii 


rritation.     The  trachea  remains  unobstructed  in  an  upward  directi 


far  as  the  larynx,  whilst  the  cannula  is  very  eas 


ily  cleaned.     Leblaii'     i- 


TRAfHKOTOMV    TUIIKS   oK   t",\sNlH,.K. 


inn 


•rlnH^iiJ.?  '■•*  *",^;  "".'•'/"  '"■  '"''M'*'-*!  t.M>vory  form  of  ne.k  m.. 

into  the  tratlu-H.     Mf)d.-m  exp.-ri,.nr..  hHowh  that  the  trarhral   tuln-H  of 


Fto.  330.     I.«'l(laiu's  juintcil  canniilii. 


aiioigst  tlu.  U-Ht  (Figs.  3«1  to  -.mi  Th.-y  <■.m^ist  „f  two  ,„  (h../-  ui,.,-,-s 
winch  »re  itiHerted  singly  by  first  i.ushing  the  «id.r  tuU.  into  th.-  trach.a 
unci  afterwards  the  narrower  one.  so  that  ttu' 


•  )irojt(  tioiis  |H.int  upwarcN 


Flo.  3»)0.— U'hianf:  1  jointi'i  r.inriul.i 


lid  downwards  in  the  Iiim..n  of  tlic  trachea  «ith.Hit  iTessing  .„i  it.,  mucous 


embrane.     Providid  it  is  sutticienfly  lonji  t<!  enter  e 


1,.    .1.,.  ...I. 


ilie  shortest  projections  is  to  Ije  preferred,  Ixcause  its  hold  is  more  secure 
Md  18  less  liable  to  injure  the  posterior  wall  f,f  the  trachea.  Vaturallv 
Jie  length  o£  the  cannula.,  that  is,  the  distance  t»-t»f-..n  th<-  plate  andth* 
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iurvii(uri-of  tli<'priijf<tii»nH,  iiiiiHt  corn-NiMiiid  to  tliflliickiu-MM  of  llir  niiU'riiir 
Willi  of  the  iu<'k.  Siitli  tiilK's  may  Ik-  worn  l>y  liorm-H  for  wvcral  yt-arH 
without  priNliH-iiiK  HtciioHiM  or  diJIiculty  in  a|i|ili<'ali<iii.  Haii|>tn)'r  Iihh 
rcofntly  mtnu-what  niiKlitif<l  IN-iichH  tiilK'.  The  inner  |M)rlion  in  niiule 
lighter  anil  can  Ik-  more  eiiNily  intriHliice«l  ;  hut.  on  the  other  hand,  it  has 
not  so  wi<le  a  hasis.  i.iiil.  therefore,  more  easily  |ir<Nliiees  jiroliferalions. 
To  intrmluee  the  tulH>  llie  inchx  finger  of  tlie  left  hand  should  first    Im' 
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Kid.  ."HU.  — IViicli'i)  cuniiula. 

passed  into  the  Irachrii.  when  the  tiisl  linih  of  the  tulie  may  ea.sily  U-  slid 
along  it.  the  finger  attii'g  as  a  guide.  .Uterwaids  the  seeoiid  jK)rtion  i- 
iiiserted. 

KieldV  tiilK'   is   largely   ustd   in    Knglaiid.   and   is   <oiivenieiit   to  insert 
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Flci.  ;!li2.^Field's  tnuhcotoniy  tulit. 

and  witiulraw  as  well  as  to  dean.  The  shields  and  half  tulMs  sliouM 
however,  1h"  either  in  one  pieee  or  he  very  seeurely  wekled  in  order  I 
ju'event  aecideiits. 

Coleman's  tuhe  is  also  to  he  ieeoiiiiiien<led  as  light,  simple,  and  roi 
venient.  The  parts  are  very  firmly  united  when  the  tiiU'  is  in  positioi 
and  there  is  less  danger  of  their  In-ing  displacwl  fiy  the  patient  than  in  tl 
ease  of  Field's  tul)e. 

Cannula-  must  lit-  li>;!it  and  durahK-,  iind  their  rdge«,  n«  alre.idy  st.-itrc 
well   rounded   off.     They   are   usually   made  of   (ierman  silver,   hut    tin 
weight  may  be  reduced   by  using  aluminium,  which  has  been  emploVi 
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III  iiuikinK  <arimila-  on  IVu.hV  uuuM.  TIi.-h,-  mvin  to  U-  w.ll  Miit.il  f,,r 
race-hnrwH.  VMicn-  it  in  nc<fH«urv  to  conilMit  MUtT(Mation  .xriirriin/  in 
IMirpnni  and  ollirr  .liM..awM.  a  lanniilu  of  a  U,u^  form  is  H..|,.(t,^|  j,,  ,„.,|,.r 
to  avoul  iH.iiMinK  tlu-  tinxxwH  at  tl...  |M.ii.t  ..f  o|N.ration.  In  anti.iiN.tion 
of  Mw,.|linj{  HU|MTv.-ninK.  iIh-  HLiulyinj?  of  tlu-  cannula   n.av  \h-  ..ffi.1.^1  hv 


Kid.   ;i(i;i.     C'tplciiiun'f  trachcntoiiiy  tiilio. 

placinn  oiu-  or  niori-   li-atlicr  shields   Ih.|„w    the  j.hilc,  or  cnvtio.  tlu- 

lirojj-ctini;  portion  of  tlu-  tuln-  in  jjaiizc  or  tow. 

The  tube  jjradually   iK-conu's  stoi)|H<l   liy  secretion  from   the   miirous 


d.il 


l''l(;.   .'till.  —  l)oiil>li''tiilM'  canmilM 


iMl)rane,  and  must,  therefore,  he  fre<|Uently  cleansed,  iit  tirst  indeed, 
ly.  As  the  secretion  diminishes  clear:sing  is  otdv  required  at  intervals 
'  w<H"k  or  teti  (hiys,  and  afteiwards  tlie  fuln'  should    U-   disturlnd    as 


.1.. 


»  ;!■- 


jwssible.  It  is  advisahle,  ii<uvtver.  to  Imw  t«<p  similar  cannula- 
'lat  whilst  one  is  in  us«',  the  v.t  her  can  U-  cl.-ansed  or.  if  nei-d  be.  rei)aired . 
I  preeautions  are  necessary,  because  the  wound  contracts  very  rapidly  ; 
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imU-*-*!,  nfUT  thi'  I»|iim>  <>(  Hit  hour  4ir  two  tin-  intrtHlui-tioii  of  I,.  oMiniila 
may  bt-  diftitult.  i.r  ««vi>ii  iiiipi»i»ihl.>.  WhiUl  th.-  luirnr  in  in  tli«  n  bin,  the 
oiiening  o(  the  tube  may  •>••  covitmI  with  a  iiM-tftl  cftp,  or  Htop|i«  with  ii 
lork.  whith  will  pn^vent  duHt.  wt-di*.  etc..  <'iit«>rinn  tlw  wiiidpipi'.  I)oubl«- 
tubwi  hav«'  lieen  rpconinipiulpd  to  obviat<>  tho  lUH-wwity  for  changing  tln> 
.aiiniilH.  Thi>y  arc  gi'iMraJly  iiwhI  in  man  (Fig.  ."WW).  WhiUt  the  out^i 
lube  lieM  in  the  trachea,  the  inner  tsan  he  cleaned  from  time  to  time.  But 
thiii  form,  shown  m  Fig  'M\4.  inunt  lie  condemne<i,  beeaumi  the  curvatur. 
of  the  upiH-r  part  Ih  Um.  MJight,  and  that  of  the  lower  part  t<K)  great ;  th. 
lower  pt>rtion.  an  alrea«ly  ntate*!,  nhouUI  l»e  quite  utralght.  In  doubli 
tubeH  thin  i-urvature  cannot  U>  avoided  ;  hence  they  are  unwuitable,  and 
tan  only  be  uned  where  the  trachea  i»  very  near  the  Hurface.  Thi*  model 
alwt  poHjieMHCM  another  fault  it*  inning  lle«  at  the  nide.  Injurie*  fn)iii 
itM  lower  border  are  certainly  thuii  avoided,  but  the  lateral  opening  cominj; 
in  contact  with  the  mucouB  membrane,  hinden  paaaage  of  air. 

To  obviate  the  necewtity  for  a  cannula,  StrauM  recommendH  cuttini; 
out  an  oval  piece  ft  im  the  trachea,  with  pn  •  autlon*  against  uijurinn 
the  niucouH  membrane,  which  u  nutured  to  the  »kiii.  But  Hering  doubts 
whether  thk  operation  can  Iw  Hucceiwfully  done,  and  MollerV  experiemv 
tendH  in  the  same  direction.  In  the  absence  of  a  cannula,  hooks  may  l'< 
introduced  on  either  Me  into  the  tracheal  opening,  and  heW  apart  !•> 
tape*  paiwed  round  the  unimal'H  neck. 

Aw  a  temporary  expedient,  a  piece  t)f  gtwpipe,  the  neck  of  a  hotll. 
or  the  spout  of  a  eotfw-pot  may  Iw  inserted.  To  save  aniraaU  from 
threatening  sulTojation,  there  is  often  insufficient  time  to  |»riMe.il 
acc«>rding  to  rule.  Most  practitioners,  furnished  merely  with  i 
bistoury,  have  on  occaBion  been  forced  to  operate  in  a  dark  staMc 
to  find  the  middle  line  of  the  trachea  as  they  best  could,  anil  insni 
a  tube.     Despite  these  difficulties,  the  parts  usually  heal  well. 

Krieshaber  has  recommended  an  operation  under  the  title  t 
•  lra(h6<)tomie  sous-cricoidienne,"  in  which  an  incision  is  niiili 
immediately  below  the  cricoid  cartilage  ;  the  crico-tracheal  liganimt 
in  divided,  and  a  double-limbed  cannula  introduced.  The  poniti  ii 
of  this  ligament  is  easily  di.xcovered  by  palpation,  es|)ecially  in  hoi-  v 
where  the  muscles  of  the  neck  are  not  greatly  developed.  Wnli 
the  head  extended,  the  operation  is  not  difficult  in  quiet  aiiini  - 
This  method  has  the  advantage  of  only  slightly  impairing  the  aniin  i  - 
appearance,  and  facilitates  direct  examination  and  treatnuiii  "t 
the  larynx,  while  iho  action  of  the  tube,  moreover,  widens  the  lai.\  >: 
aiul  it  is  said  that,  after  wearing  he  cannula  for  a  time,  anim  >!> 
sometimes  cease  roaring.  This  may  perhaps  result  from  the  ni 
tative  process  jiroduccd  by  the  cannula  fixirig  the  arytenoid  carti  l'i' 
on  the  paralysed  side. 

The  most  frcfpient  cumplicatioiu'  "f  tracheotomy  are  forniii"  n 
of  excessive  granulations  round  the  wound  and  thickening  of  i'< 
mucous    membrane    with    narrowing    of    the    lumen  of    the   tra.    la 
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(tTHcht'Hl  Mtt.n«mii4).  IndurHtioti  <K(HMi<)imlly  .kouw  in  t\u-  Hkiii 
Miul  tlw  (M»ft  tiMMiifN  lyinj{  lM«n«'i.»h.  ami  UNually  folldWM  «»«llulitiH. 
l'rolif«TMlioii  iiriMlucing  Irrtchful  M»inniiM  ri«HultH  fri»ni  faulty  furiiw- 
tion  of  (he  cHnnuiu.  fn.m  itH  Iw-inp  t<K»  ht'«vy.  hiully  inHdc.  or  not 


Kio.  .'JBA.     .Superior  orilicc  of  tlip  larynx  iiikI  ulctti.s  i.(  -.i  h.irso  at(ccU-<l  with 

chniniu   muring. 

titling  the  form  of  the  lurk.  The  cannula  cannot  tit  well  it  it  lie  loo 
i'lng,  too  narrow,  too  little,  or  too  iniich  bent,  or  if  the  opening  in 
'he  trachea  be  too  large.  A  pronounced  teiulency  to  such  growths 
'ften  exists  in  heavy  hors«»s,  and  though  the  <anntda  is  ])erfect   in 

verv-  respect,  the  contracti'-i!  r-  t!r-  jiffer  each  opcriitiot)  H\\<h 
-tenosis  gradually   renders  the   introduction  of  the  tula"   more  and 

lore  difKcult,  and  finally   impossible.     The  tracheal  opening  must 
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then  be  increawd,  n  prm-ednre  Hoinetimes  rendered  difiieult  by  iwwi- 
fieation  of  the  implicated  eartilajjes.  Where  there  Ih  room,  a  second 
opening  should  be  made  lower  down.  In  view  of  such  a  eoutingeney, 
tracheotomy,  especially  in  young  horses,  shoiUd  be  performed  in 
the  upper  fourth  of  the  neck. 

Occasionally  tracheotomy  is  followed  by  pneumonia,  arising 
from  aspiration  of  inflammatory  exudate,  wound  discharge,  or  pus 
from  a  i)haryngeal  abscess,  in  such  diseases  as  strangles,  pun»ura 
ha?morrhagica.  and  acute  laryngitis.  This  complication  is  prevent«>d 
by  the  use  of  Trendelenburg's  tampon-oannula,  which,  after  being 
placed  in  position,  is  inflated  with  a  bellows  (Fig.  Ml)).  Where  foreign 
materials  are  present  in  the  trachea,  they  should,  as  far  as  possible, 
be  removed  with  a  feather  mop,  a  soft  bottle-brush,  or  a  sponge 
carefully  fastened  to  a  wire.  Such  implements  may  without  danger 
be  passed  as  far  as  the  division  of  the  trachea.  The  tampon-cannula 
may  then  be  placed  in  position  and  moderately  inflated,  that  is  to 
say,  until  the  balloon  Alls  the  lumen  of  the  trachea  without  exercising 
too  nuich  pressure  on  the  mucous  membiane,  which  might,  produce 
necrosis.  Another  pattern  is  Hahn's  tampon-cannula,  which  carries 
a  sponge  tent.  A  substitute  may  be  improvised  by  wrapping  Har- 
thelemy's  cannula  with  a  tow,  gauze,  or  sponge,  carefully  securctl 
witli  string  or  thread,  so  that  it  shall  not  become  loo.se  or  fall  into 
the  trachea. 


((i.)    LAKVN(H)Tt)MY.     LAHYNCiO-FlSSUKK. 

This  opcrat.  .n  has  been  practised  on  horses  in  hemiplegia  of  tin 
larynx,  uthcrwist-  ternu-d  roaring. 

K.  (iiinthcr,  in  his  earlier  experiments,  hesitated  to  divide  tin 
cricoid  cartiiaj^c,  because  he  feared  stenosis,  and  therefore  operated 
from  the  trachea.  StockHeth  recommended  dividing  the  cricoid 
cartilage,  thus  introducing  laryngotomy  into  veterinaiy  j)racti(c 
Thyroidotonu  and  cricotomy  are  now  distinctive  terms,  designatinL' 
respectively  division  in  the  median  line  of  the  thyroid  and  cricoid 
cartilages.  Where  the  upper  rings  of  the  tracbcii  are  also  dividc<l 
the  operation  is  styled  crico-tnuheotom>  ;  v,  liilc  tl.e  division  of  tli' 
cricoid  and  fhyroid  cartilages,  together  with  the  connecting  cri(c. 
thyroid  ligament,  is  entitled  crict)-thyroidotomy. 

Crico-tracheotoniy.  as  adopted  in  the  treatment  of  hemiplegi  ■ 
laiMigis,  was  fullv  described  in  the  brochure  published  by  Miillt  i 
in    \HHH. 

'J'he  animal  is  chloroformed  ami  placeil  on  ;<s  back  ;    the  operati 
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kneels  on  the  right  side  of  the  neck,  shaves  the  hair  from  the  larynx 
and  upper  portion  of  the  trachea,  and  disinfects  the  site  of  operation. 
The  position  of  the  cricoid  cartilage  is  easily  determined  hy  palpa- 
tion. An  incision,  exactly  in  the  middle  line,  is  made  through  the 
skin,  extending  from  the  hody  of  the  cricoid  cartilage  as  far  a.s  the 
first  two  or  three  rings  of  the  trachea.  After  ligaturing  any  lileeding 
vessels,  the  muscles  lying  hclow  tlic  skin  arc  divided  exactly  in  the 
middle  line.  The  trachea  ami  cricoid  cartilage  arc  thus  exposed 
with  scarcely  any  bleeding,  but  any  vessel  spurting  must  at  once 
be  ligatured.  An  incision  is  made 
through  the  first  two  rings  «)f  the 
trachea  with  a  pointed  bistoury,  turning 
the  cutting  edge  towards  the  animal's 
head,  and  extending  the  opening  by 
carrying  the  knife  up  to  the  thyroid 
cartilage.  In  case  of  vessels  bleeding 
at  this  stage,  the  tampon-cannula  should 
be  inserted,  inflated  with  air,  and  the 
vessels  ligatured.  The  wound  is  now 
held  open  with  f  pair  of  blunt  hooks 
or  retractors,  and  after  removal  of  any 
blood,  the  interior  of  the  larynx  can 
I'c  seen. 

Where  tumours  have  to  be  excised, 
little   difficulty  is  encountered,   if  their    ^"':    ••*'•>   -MolNrs     operation. 
1  ^    \  I       iifi  .,  .  \'«'rtic;il    and    antcro-no.storior 

luuses  are  not    broad.     Where  there  is       ,,,,,;.,„    „f   „,.,   ,,.,,,,i ''SI',,,"; 

I )aralysis  of  the  recurrent,  the  arytenoid  dotted  line  itpi.srnts  the 
cartilage  (m  the  paralysed  side  is  re-  "'""'us  nymhianc  c.v.iinu'tlif 
moved.     While  (Junther  and  Stockfleth 

practised  partial  resection,  Mtiller  proposed  total  removal  of  this 
cartilage,  and  still  prefers  this  method.  With  a  specially-constructeil 
-'(•alpel  (Fig.  'Mi~).  the  mucous  membrane  at  the  peri()hery  of  the 
iiytenoid  cartilage  is  divided.  Beginning  at  the  point  of  union 
"I  the  arytenoid  cartilages,  the  knife,  carried  through  the  mucous 
Micmbrane  and  the  interaryteiioid  ligament  in  an  upward  direc- 
liiiii.  dose  beside  the  middle  line,  follows  the  posterior  border 
"t  the  arytenoid  cartilage  upwards  as  far  as  the  vocal  process 
III  Fig.  ."JtiS  the  dotted  line  shows  the  course  of  the  incision). 
Tile  vocal  cord  is  divided  with  scis.sors  at  its  point  of  union 
^  ilh  the  arytenoid,  and  the  (cartilage  separated  from  the  muscles 
"vering  its  cmter  surface  with  the  fingers,  scis.sors,  or  scalpel. 
i\  keeping  close  to  the  cartilage  the  bleeding  is  slight.     The  mucous 
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membrane  is  then  divided  from  the  ant«rior  upper  border  of  the 
arytenoid  cartilage,  care  l)eing  taken  to  spare  it  as  much  as  possible. 
For  this  purpose  the  index  finger  of  the  left  hand  is  introduced  into 
the  socculus  laryngis,  and  the  membrane  cut  through  with  scissors 
close  to  the  border  of  the  cartilage.  In  this  procedure  one  is  specially 
guided  by  the  indications  afforded  by  the  left  hand.     The  arytenoid 


Fio.  367. 
Scalpel    for 
re»ecti(in  <if 
arvtenoiil. 


L.B.U 
LRM 


Fio.  368. — Course  of  incision. 
Horse'sjarynx  (seen  from  below).  S.k.,  Thyroid  carti 
lage ;  H.S.B.,  cricothyroid  ligament;  S.b.,  vocal 
cord  ;'  S.bf.,  vocal  process  of  arytenoid  ;  'B.k.,  cricoid 
cartilage;  L.O.k..  .oft  arytenoid;  L.K.  (I.,  II.,  III.). 
first,  second,  and  third  rings  of  the  trachea. 


(cartilage  is  now  cut  through  with  the  scalpel,  b»  near  as  possible 
to  its  articular  surface,  so  that  only  a  thin  fragment  of  cartilage 
remains.    This  portion  of  the  operation  is  the  most  difficult ;  especiails 
in  old  horse.1,  in  which  the  articular  process  of  the  cartilage  i»  often 
ossified.     The  knife  must  be  inserted  within  and  below,  and  tin 
cut  made  upwards  and  outwards.     As  considerable  force  is  oftci 
necessary  in  dividing  the  cartilage,  it  requires  care  to  prevent  tlw 
knife  slipping  off  unexpectedly.     As  soon  as  the  arytenoid  cartilat." 
is  divided  it  may  be  easily  freed  from  the  neighbouring  soft  part- 
and  removed  with  the  help  of  long  and  sharply-bent  scissors.     1 
this  case,  also,  it  is  necessary  to  follow  carefully  the  borders  of  tl, 
cartilage  holding  the  l.nttor  with  a  lion  fnrcops  (Fig.  370).     Throughoi; 
the  o|)eration  the  larynx  is  cleared  of  bliHKl  by  using  small  pledge' 
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of  cotton  wool  held  with  forceps.  Bleeding  is  usually  slight,  though 
in  rare  cases  a  spurting  vessel  may  require  to  be  closed  by  torsion. 
The  introlaryngeal  wound  is  swabbed  with  10  per  cent,  chloride  of 
zinc  solution  applied  with  u  sponge,  and  is  then  powdered  with 
1  of  iodoform  to  3  of  taimin. 

Moller  attempted  to  stitch  the  mucous  membrane,  using  a  curved 
needle  (Fig.  371).  It  can  be  very  well  managed  after  a  little  jjractice. 
The  needle,  threaded  with  catgut,  is  first  paxscd  through  tlu;  upper 


Ki(i.  .S«fl.— CurvtMl  acissors. 
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Pio.  370.— Foiwps 
for  gniHping  the 
arytenoid. 


Flo.  371.— Curved  needle 
for  suturing  laryngeal 
niueous  luerubrune. 


told  of  the  membrane,  which  is  then  drawn  downwards  and  fastened 
t..  the  under  border  of  the  wound.     Silk  should  be  avoided,  as  in 

I  lie  larynx  it  remains  little  altered  for  months.  Three  sutures  usually 
Miffice  to  fli:  the  membrane  in  position,  to  assist  cicatrisation,  and 
l-revent  the  loose  aryteno-epiglottidean folds  interfering  with  breathing 
liter  healing.  Removal  of  the  vocal  cord  is  umiecessary  and  in- 
jurious. A  Trendelenberg  tampon-cannula  is  introduced  and  secured 
in  position  by  a  couple  of  sutures  inserted  through  the  skin,  and  two 
piices  of  tape  passed  round  the  neck. 

The  horse  is  now  placed  on  its  side  and  the  hobbles  removed  : 
\*tiile,  to  prevent  foreign  bodies  being  inspired  through  the  tracheal 
t=  !)f,  a  clean  cloth  should  be  laid  under  the  neck.  The  animal  is 
:i    iwed  to  lie  until  it  rises  of  its  own  accord,  when  it  should  l>e  plac-ed 

II  a   box,   receive   only  hay  and  water,  and  not  Iw  tied  up.     It  is 
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uimeeessary  to  remove  the  tube  and  tamf»on  after  twenty-four  hourn, 
as  was  formerly  done  ;  both  may  remain  in  position  three  to  four 
days  without  Imd  consequemeh,  provided  no  marked  fever  results. 
Tliis  method,  indeed,  is  to  be  preferred.  Any  discharge  may  Im' 
soaked  up  with  a  pit-ce  of  sponge,  or  some  tt)tt(m  wool,  and  the  wound, 
if  dry,  moistened  with  rarboHc  lotion.  Drinking  water  should  be 
kept  constantly  in  the  box.  and  given  in  a  pail  placed  rather  low 
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Fill.  .373.— TrpiidcleiiliPrj;  riinmili 


or  on  the  ground.     Tlu'  diet  should  consist  of  hay  and  n  small  (piantit\ 
of  oats  mi.xcd  with  bran. 

On  the  fourth  day  the  surface  of  the  wound  is  carefully  deanscil 
and  the  stitches  in  the  .skin  loosened.  The  tampon-cannula  cmi 
then  be  removed,  and  the  larynx  swabbed  out  with  small  sponjit  - 
wrung  out  of  carbolic  solution  ;  but  the  sponges  must  be  ncaii> 
dry  to  |)revent  flu'd  running  down  the  trachea.  ]f  in  drinkiii. 
111)1  nuirc  than  a  hii!f-})ini  of  water  return.-  by  the  nnae,  the  tulH-  m- 
be   iliscardcd.     On   the   <tther   hand,     f   fluid   ilows   freely   from   ll 
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nostrils,  or  if  dynpnoea  appear  after  the  tube  is  removed,  the  latter 
must  Ije  replaced.     The  skin  wound  should  he  eleansed  from  discharge 
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'•lily  until  a  dry  soah  forms,  when,  unless  such  complieations  as 
i  M-r  and  dyspnoea  appear,  neither  skin  wound  nor  lar\i,.;  will  need 
'  '-atment.     The  wound,  as  a  rule,  after  eight  days  r(M|i:iies  no  special 
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attention.     The  horse,  however,  should  still  »«•  confinwl  in  a  well- 
ventilated  box,  and  sparingly  fed. 


'J'he  external  wound  usually  doses  completely  in  three  to  foi n 
w«'eks.  It  l.-aves  a  cicatrix,  which  contracts  so  tar  in  tive  to  >  ^ 
niontl's   that   even   an   expert   has   difhculty   in   discovering   it.     I  i 


I.ABYNOOTOMY. 


46? 


about  four  woekH  after  the  operation,  tlie  animal  may  he  exercised 
ilaily,  thougli  for  anotlier  montli  it  muHt  he  kept  from  work  of  every 
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description.     After   this    time    it    may    Jm-   ridden  or    driven   until 
breathing   iKH-onien   audible;     l)ut.   hh   the  f()rcil>le  entranee  of   air 
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stretches  the  cicatricial  tissue,  and  n\ay  endanger  the  success  <>t  '! 
operation,  it  .sliould  not   be  i)iislicil   beyond  that   point.     Too  c,i 
or   injudicious  work   injures  the  an  inal  and   may   priKluce  failm 
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In  NuinmcT  it  i»  w.-ll  t(»  turn  th..  pationt  out  to  grawH  for  six  or  licht 
weekH. 

Dyspnoea  MometimcH  disappearw  in  about  eight  weeks  after  the 
o|)eration,  but  the  proeesH  of  cicatrisation  often  takes  longer,  and 
sometimes  roaring  only  ceases  in  four  to  six  months  after  operation. 


I'l'^.  .•tH2. ^Superior  opening  of  tlu-  larynx  and  glotti^  of  a  "  i-ourir  "  that  died  (,f 
imeumoma  eightwn  day.s  after  the  operation.  Tli,  :,.s  of  the  wound  resultini; 
Ironi  ablation  of  the  arytenoid  were  not  sutured,      1>.  |>artly  healed  wound. 

This  operation  nujst  not  be  expected  to  do  more  than  render 
luable  horses,  which  are  practically  useless,  owing  to  roaring, 
liiin  capable  of  work.  It  will,  however,  do  this  in  a  certain  proportion 
"'  cases.  A  number  of  horses  operated  on  by  Moller  worked  for 
>^'  -ral  years.  Some  were  u-etl  for  riding,  and  oven  for  racing.  A 
I.  '-horse,  operated  on  in  1891,  won  £1,500  the  next  year,  the  roaring 
li  'ing  completely  disappeared.     It  cannot  be  denied  that  success 
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is  Hoin«'tiim-H  r.-!imrkHl.U-.  Th."  UHt-  of  a  Jnulual  tiiU-,  apart  from 
th.'  diwoiufort  it  taiiwH,  hiiH  i.rtaiii  wrioim  tii«H<lvaiitaKCH ;  <m 
the  otluT  hand,  resw-tion  of  tlu-  arytfiioid  eartiiagt-  only  Huttrt^dK 


Km.  :W3.  — I'ulviTiwr  for  dininfccting  the  litryiiKinl  woiiii.l. 


in  a  certain  proportion  of  caHeH,  ami  dm-s  not  ensure  rt-nioval  of  tin 
loud   or   noisy    breathing. 

Before   adopting    arjtenoidectomy,   Miiller   tentetl    the   effects   ot 


Km.  :{H4.     .\iit<r.i-p»Ht(Ti()r  wctioii  >>f  tlic  pri-oedin(j  liiiynx.     V.  VVouikI. 

other  operations  on  roaring  horses.  Having  satistted  himself  1I  il 
excision  of  the  vocal  cords  was  useless  as  a  renuHly,  Moller  ..jx;  '. 
the  crico-arytenoid  articulation,  with  the  intention  of  produ(  m 
anchylosis  or  tixati«)n  of  the  passive  arytenoid  cartilage,  but  wl  !<■ 
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the  Mtiih-  of  muny  of  th«i  horwM  hIiowcU  somo  iinprovi'incnt,  tho 
roariiif?  did  not  diHappoar  in  any  "f  fht-m.  Then  ho  Jritd  fo  Mj-ciin. 
permam-nt  adht-Mion  of  tho  arytenoid  to  the  thyroid  cartilagi',  \>y 
mvaiw  of  a  ligature  patwed  througli  the  thyroid  plate,  without  opening 
the  larynx  or  trachea,  hut  generally  the  reHult  wan  an  aggravation 
of  the  noiHc.  Myotomy  of  the  paralynod  poHterior  erieo-arytenoid 
inuHcle  waH  found  e«iually  inefHtiuioUM,  and  Moller  arrived  at  the 
eonohwion  that  et>mplete  exeision  of  the  arytenoid  cartilage  on  the 
paralyHed  side  in  the  only  uwful  larjngeal  operation  for  roaring. 
Cadiot  hax  fretjuently  performed  arytenoidectomy  more  or  Iphh 
modified  according  to  the  particular  caHe,  but  without  increaning 
the  proportion  of  HucceHHcK.  and  he  now  practincM  exciHion  of  the 
paralysed  arj'tenoid  with  suppression  of  the  corresponding  ventricle. 
Of  four  operations  performed  hy  Siedamgrotzky,  one  was  completely 
successful,  and  three  rendered  the  horses  capable  of  work.  Lahat 
operated  on  five  horses  l.y  this  metlKul.  The  first  two  died  ;  of 
the  remaining  thr<-e.  two  completely  rc<ovcr«'d,  and  one  was  much 
improved.  Phisz  operated  five  times;  three  ca.scs  recovered  com- 
pletely, (me  incompletely,  one  failed  entirely.  I.anzillotti-Bu<msanti 
used  a  cannula  padded  with  gauze  :  in  one  case  pulmonary  gangrene 
and  tleath  occurred,  in  the  other  distortion  of  the  left  .side  of  the 
epiglottis.  In  six  ca.ses  BInnchard  reniovccl  a  porti<m  of  the  cricoid 
cartilage,  and  claims  to  have  .seen  improvement.  Liautard  sutured 
the  arytenoid  cartilage  to  the  crico-thyroid  ligament  and  excised 
the  vocal  cord  ;  four  ca.ses  are  said  to  have  recovered,  and  two  to 
have  been  improved. 

A  number  of  cases  of  operation  for  roaring  will  be  found  de8cril)e<l 
in  ('adiot  and  Dollar's  •Clinical  Veterinary  Medicine  and  Surgery." 

Within  the  la.st  two  or  three  years  the  operation  introduced  by 
Dr.  Williams  of  Cornell.  I'.S.A..  of  excising  the  mucous  lining  of  the 
sacculus  laryngis.  or  laryngeal  ventricle,  has  been  largely  practised 
on  roaring  horses  on  the  Tniteil  States  and  in  Kngland.  '  According 
to  reports  some  horses  have  been  cured,  others  have  been  greatly 
iinj)roved.  while  many  have  shown  no  change  for  the  better,  and 
lln're  have  been  a  few  deaths  soon  after  operation.  The  aim  of  this 
'i|H'ration,  which  is  sometimes  performed  on  both  sides  of  the  larynx, 
1-^  to  .secure  j)crmanent  cicatricial  adhesion  between  the  opposed 
Mirfaces  of  the  arytenoid  and  thyroid  cartilages  and  obliteration  of 
'lie  laryngeal  pcmch. 

\t  first  a  large  o})ening  was  maih'  into  the  larynx,  the  crico-trachea! 

ii-anient,    crico-thyroid    membrane,    cricoid,    one    or    two    tracheal 

itilages,  and  even  the  body  t>f  the  thyroid  shield,  being  divided. 
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LAKYNOOTOMY. 


hul  HuUicqueiitly  h  much  nhortcr  iufwioii  wiw  (»uiul  i»u(ficit'nt  for 
the  operathm,  and  now  the  oiH>niiig  w  rentricttnl  to  divwion  of  thf 
erico-thyroid  mcmbram-.  Up  to  the  Htage  of  entering  the  larynx, 
the  prtH-edure  in  very  Himilar  to  that  followed  in  performing  ary- 
tenoidectomy.  The crico-thyroid  membrane  in  pumtured  and  divi«led 
throughout  in  the  middle  line,  from  More  backwardn.  A  npring  or 
other  dilator  in  iiwerled  to  hold  the  thyroid  plateM  well  apart,  while  Iho 
iiiucoUM  lining  of  the  ventriele,  HeiMil  with  f(»reo{w,  in  incine«l  all  round 
the  margin  of  the  opening  into  the  pouch,  and  the-  arefully  delaehed 
by  blunt  diwiectiou  from  the  adjoining  thyro-...^  i-noid  muncle  and 
lartJiageH.  The  [Kiuch,  which  in  i«hape  rem«mblfH  the  tinger  of  a 
glove,  Mhould  l»e  removetl  intact,  though  Bometinuti  it  itt  torn  Mmv 
wparation  hax  lH«en  effected.  Unually  there  w  little  htemorrhagc, 
and  this  can  be  dimininhed  by  Hwabbing  the  ventricle  with  Holutioii 
of  adrenalin  liefore  incising  the  mucouw  membrane.  The  after 
treatment  confiists  in  daily  dininfection  of  the  external  wound,  which 
heals  in  about  three  wwki*.  After  cUwure  of  the  outer  wountl.  the 
horrte  should  1k^  rested  for  a  further  period  of  six  to  eight  week-. 
The  chief  immediate  dangers  of  the  oiH-ration  are  suffocation,  from 
obstructive  tfidema  of  t»-  glottis,  and  pneumonia.  The  former, 
which  is  more  likely  to  f.,  ow  excision  of  both  pouches,  can  In-  pre 
venteil  by  inserting  a  tul>e,  whi»h  is  kept  in  position  for  24  hour^ 
or  longer  if  necessary.  After  giving  satisfaction  for  six  months  tc 
a  year  or  longer  following  operation,  th*-  he  maj  b'  •*uddcnl> 
seized  with  acute  dyspnoea,  and  if  relief  lie  not  speedily  afforded  l>.> 
tracheotomy  or  other  means,  death  ensues  from  suffocation.  Other 
occasional  sequelie  are  laryngeal  fistula  and  general  enlargement  of 
the  larynx. 
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DISKASKS    OK    TIIK    TIIOKW. 

I.     FRACTURES  OF  THE  RIBS    FRACTURC  C08TARUM. 

Khmtithkh  iif  tin-  rihK  arr  uMUHlly  prixlucfd  in  »h««  lHrK«T  (lomes- 
titatcHl  Hiiiinalx  \>y  i-xicriuil  violoiiff,  l»y  thruMtH  from  <'iirriiigf-|iol(!i4, 
kii-kM,  fulling  on  uncvra  hard  ground,  uuHkilful  cttHting.  and  in  the 
jHwt  of  runawayH  l»y  iolli«ionM  with  olinf ructing  obj.trts  ;  in  rutninantH, 
from  hlowM  with  the  hornn  ;  and  in  ttmaller  animalH  from  l)eirg  run 
ovt-r.  tr«'adM  with  the  f<M>t.  or  falling  from  conNiderable  helghtn. 
ContuwHl  fracturew  are  mont  eomnion.  Breakage  neldom  reMultn 
from  excewHive  muwular  indium,  though  Stcnkfleth  haH  w-en  fracture 
of  the  first  rilm  produ(e<l  in  horset*  drawing  heavy  loads.  Fra(tur»« 
of  the  rihs  Hi-em  most  fre(|uent  in  swine,  hut  are  usually  dis<-overed 
only  after  tieath.  Charpenfier  and  S^ifounade,  from  observations 
in  the  slaughter-housi^s,  found  that  !.">  per  cent,  of  swine  had  suffered 
fractures  of  the  rihs,  many  of  which  had  completely  united.  .Simple 
transverse  fractures  are  most  common  ;  hut  sometimes  the  fraciure 
is  incomplete,  the  concave  surface  bending  inwards,  and  the 
periosteum  occasionally  remaining  uninjured  (subperiosteal  fracture). 
Ia'hh  frequent  are  compound  fractures,  involving  injury  to  the  skin. 
In  sut  *>  fractures  the  pleura  and  luniw  or  the  peritoneum  aj.d 
abdominal  walls,  are  sometimes  injured.  In  a  case  of  Grosswend's, 
II  horse's  last  rib  having  been  fractured,  the  fragments  perforated 
the  omentum  and  stomach. 

The  coune  taken  is  determined  by  the  form  and  variety  of  the 
injury.  Partial  and  simple  subcutaneous  fractures  of  the  anterior 
ribs  usually  unite  completely  without  marked  symptoms.  The 
irreat  mobility  of  the  posterior  ribs  interferes,  however,  with  their 
union  ;  a  callus  fibrosus,  or  pseudoarthrosis  forms,  but  does  not 
impair  health,  and,  indeed,  is  often  only  discovered  after  death. 

Compound  fractures,  involving  perforation  of  the  skin,  may  lead 
to  pus  formation  and  necrosis  of  the  rib  ;    but  healing,  even  though 
"mplicated  and  long  delayed,  occurs.     iShould  the  sequestrum  not 
!•••  removed,  a  costal  sinus  may,  however,  develop. 

When  the  pleura,  lung,  or  peritoneal  cavity  is  involved   tJie  cof- 

M  quences  are  much  graver.     In  penetrating  injuries  of  the  tho     ^ 

ir  frequently  enters  the  pleural  sac,  but  is  commonly  without  dangt.  ; 

1  r  it  has  been  found  that  air  does  not  contain  infective  materials 
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ill  118  large  iiinounf  hh  whh  formerly  iK'lieved.  Henee,  both  in  iimii 
ami  animals,  unexpeetediy  good  results  not  infrequently  follow. 
Greater  danger  arises  from  pleurisy  and  pneumonia,  or  from  injury 
to  thoracic  blood-vessels  (arteriae  intercostales  et  thoraeicw  into»-na>), 
which  may  lead  to  fatal  haemorrhage  ;  in  this  connection  fractures 
of  the  rihs  are  especially  dangerous,  as  other  large  vessels  m^.y  easily 
lK?<!ome  damaged  from  this  point.  In  a  case  in  which  a  runaway 
horse  struck  against  a  tree,  broke  several  ribs,  and  died  in  a  few 
minutt's,  the  postmortem  showed  not  only  ru|)ture  of  the  blood- 
vessels at  the  anterior  opening  of  the  thorax,  but  injury  to  the  heart 
by  fragments  of  bone.  Collisions  with  the  carriage  pole  cause  similar 
injuries 

Kohne  treated  a  horse  witli  coiiijjlicrttcd  fraiture  of  the  ribs  i.+us»m1 
by  collision  with  the  pole  of  a  carriage  ;  though  a  large  wound  existed 
ill  the  skin,  both  fracture  and  wound  unitetl  in  two  months.  Six  ln()ntll^ 
later  a  new  swelling  ap])eared,  which  broke,  and  di.schargwl  freely  ;  tlic 
tingcr,  iiitrcKluccd  between  the  !>th  and  10th  ribs,  discovered  a  large  cavity 
from  whicli  the  pus  had  coinc.  The  animal  recovered,  but  was  troubled 
later  with  chronic  cough. 

Injuries  and  ruptures  of  the  diaphragm  (Hcasionally  happen  as 
complications  of  costal  fractures.  When  broken  ribs  perforau  the 
abdominal  walls,  fatal  peritonitis  is  apt  to  ensue. 

Symptoms.  In  j>artial  and  subcutaneous  fractures  there  mav 
only  be  somewhat  hurried  breathing,  without  further  disturbance 
Crepitation  may  sometimes  be  heard  during  breathing,  and  is  tlu 
most  r  liable  evidence  of  fracture.  When  the  pleura  is  injured,  there 
is  a  tendency  to  cough,  and  more  rapid  respiration  :  whilst  when 
the  lung  is  involved,  the  cough  may  be  accompanied  by  hlood-stainci I 
discharge  from  the  nose  or  nKuith.  and  subcutaneous  emphyseniii 
Fractures  of  the  first  ribs  are  accompanied  by  marked  loss  of  pow(  i 
in  the  fore'imb  and  disturbance  in  breathing,  because  of  implicatitn 
of  the  nerve  supply  of  the  muscles  of  the  limb,  and  those  of  the  thoracir 
wall.  Rogers,  Vennerholm.  and  many  later  observers  have  describcl 
such  case's.  Rogers  was  probably  the  Hrst  to  point  out  that  fractun 
of  the  first  rib  is  frecjueiitly  associated  with  symptoms  of  radii  I 
paralysis.  Hunting's  view,  however,  that  all  cases  of  "'droppi'l 
elbow  "  (the  chief  symjitom  of  radial  paralysis)  are  due  to  fractun  I 
first  rib  is  eviilently  too  sweeping,  and  has  been  corrected  by  lat(  i 
observations.  Rogers'  case  is  reported  in  Cadiot  and  Dolliu  ^ 
•"Clinical  Veterinary  Medicine  and  Surgery."  v'k,  in  a  dog  wiMi 

fracture  <>f   the  left  first   rib,   noted   j>ar;:!yKiK  ,he  left   reetin- '  ' 

nerve,   hoarseness,   asymmetry   of    the    vocal       I'ds.    'vd   alterati'   i 
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in  the  voIm'.  H<'co»^tTv  occurrt'd  in  six  \vcci<s.  When  the  skin  is 
I>erf()ratod  the  hroken  fragments  can  often  be  directly  s»'en.  Doj^s 
with  multiple  fratrtures  of  the  ribs  usually  show  more  pronounced 
dinturbance,  espeeinM^  it  rmny  ribs  are  broken.  The  severity  of 
the  symptoms  ii  r.ascs  wiih  t!  >  number  of  ribs  broken  and  the 
degree  of  displac  .nc"t. 

Traatment  in  .ihj.l(  und  j).i  tial  fractures  consists  in  keepiiifj 
the  animal  quiet,  ai.J  <.";.\rdin^  it  oirainsi  work  and  movement. 
Even  in  complicated  fractures,  with  injury  of  the  pleura  and  lungs, 
nothing  further  may  l)e  necessary.  Reduction  in  such  cases  is 
difficult.  If  the  skin  be  l)roken,  fragments  of  bone  dislocated  inwardly 
may  be  replaced  by  pushing  a  finger  or  hook  under  the  anterior  border 
of  the  rib,  thus  avoiding  the  vessel  and  nerve  which  pass  down  the 
posterior  border.  Antiseptic  precautions  should  Ix^  observed,  and 
a  dressing  with  roller  bandage  afterwards  apj)lied  to  guard  the 
wound  against  infection.  Injury  of  the  skin  greatly  increases  danger, 
and  under  no  circumstances  should  a  wound  be  artificially  produced 
for  the  object  of  reposition  ;  it  is  much  better  to  adopt  an  expectant 
treatment,  ('harpeniier  and  Lafourcade,  in  100  slaughtered  swine 
found  15  with  united  fracture  of  the  ribs,  10  without  further  injury, 
5  with  adhesion  of  the  lungs,  and  3  with  pleuritic  thickening.  Cases 
of  one  broken  rib  were  rare  ;  and  two  or  three  were  usuallj'  affected. 
The  fracture  oc<'urred  in  the  middle  of  the  rib  or  in  its  lower  portion. 
According  to  Stockfleth,  the  first  ribs  seem  specially  jtrone  to  break 
at  their  upper  end. 


■  ii* 


11.    COSTAL   ilNUS. 


Chronic  inflammatory  processes  in  the  thoracic  wall,  with  sinus 
formation,  are  more  frequent  in  horses  than  in  other  animals.  'J'hey 
result  from  necrosis  of  one  or  more  ribs  due  to  direct  injuries  or  to 
<-clluliti8,  occasionally  to  extension  of  infection  in  fistulous  withers, 
or  the  formation  of  a  strangles  abscess.  When  de{)ending  on  necrosis 
of  bone  the  sequestrum,  if  allowed  to  remain,  causes  chronic  in- 
tlammation,  with  pus  formation  and  thickening  of  the  ribs  and  of 
their  surroundings,  which  may  persist  for  months  and  even  years. 
The  condition  seldom  leads  to  pleurisy,  the  fascia  endothoracica 
iiid  pleura  becoming  thickened,  and  jjreventing  complication. 
The  symptoms  consist  in  a  swelling  more  or  less  diffused,  seldcjin 

liarply  defined,  but   hard  and  firm,  without  evidence  of  acute  in- 
'' "tinmatlun.     A  narrow  ojicning  oxi.st.s  in  the  centre  of  the  swelling, 

nd  a  probe  passed  through  this  is  arrested  by  the  hard,  rough  surface 
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of  the  ril».  GeniTBl  tiiHturbam-ti  is  commonly  wanting  ;  symptomn 
of  pleurisy  only  occasionally  occur,  hut  when  they  do,  almost  in- 
variably result  in  death. 

Prognosis.  The  sequestrum  prevents  healing ;  whether  it  can 
be  removed  depends  on  its  size  and  position,  and  to  ascertain  th  , 
operative  interference  is  usually  necessary.  Prognosis  is  mort^ 
favourable  where  the  process  is  confined  to  the  external  surface  of 
the  rib  ;  but  where  itextends  to  the  inner  surfat^e  the  condition  becomes 
chronic,  and  pleurisy  may  supervene.  The  latter  condition  is 
indicated  by  the  difficulty  in  l)reathing  and  the  relatively  copious 
discharge.  But  even  with  chronic  necrosis  of  the  outer  surface, 
animals   may  remain   useful  for  a  hmg  time. 

Treatment  The  direction  and  extent  of  the  sinus  has  first  to 
Ikj  discovered,  bearing  in  mind  that  the  middle  of  the  swelling  is 
the  point  beneath  which  the  chief  alterations  exist.  The  sinus 
should  be  laid  open  freely,  especially  if  it  trends  downwards,  care 
lieing  taken  not  to  wound  the  external  thoracic  vessels.  The  exposed 
rib  is  scraped  with  a  curette,  the  necrotic  bone  removed,  and  healing 
encouragetl.  Sinuses  which  cannot  be  laiil  open  may  l)e  treatetl 
with  antiseptics  and  astringents,  such  as  li(|uor  Villati,  carbolic, 
or  sublimate  solution.  When  the  sinus  extends  to  the  inner  surface 
of  the  rib,  non-irritant  substances  are  selected.  After  removal  ot 
large  pieces  of  bone,  deep  scars  often  remain  in  the  chest  wall.  The 
resection  of  a  piece  of  rib,  although  not  easy,  and  involving  dangei 
of  perforating  the  pleura,  was  effected  in  the  horse  by  Ferguson 
sixty  years  ago,  and  may  occasionally  be  necessarj'.  In  such  case 
the  necrotic  portion  is  exposed  by  a  long  incision  through  the  skin 
and  subcutaneous  tissues  and  periosteum.  The  periosteum  i> 
separated  from  the  deep  face  of  the  rib,  great  care  being  taken  nol 
to  perforate  the  pleura  nor  to  injure  the  int«rcostal  art«ry,  which 
passes  down  the  posterior  face  of  the  bone.  The  necrotic  part  i- 
then  removed  by  strong  bone  forceps.  A  drain  is  inserted  in  tin 
lower  part  of  the  wound,  which  is  sutured  and  covered  with  ;■ 
dressing. 

III.     STERNAL  SINUS  AND  FRACTURE  OF  THE  STERNUM. 

Stkrnal  sinus  is  a  condition  almost  entirely  confined  to  the  hors< 
in  which,  however,  it  is  not  uncommon,  and  is  due  to  suppuratio 
dependent  on  local  necrosis  of  the  sternum. 

The  sternum  consists  of  a  mass  of  spongy  bone,  and  in  h(>r.-. 
is  especially  liable  to  be  injured  by  falling  or  lying  <m  uneven  grouri' 
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by  the  heel  of  a  fore-shoe,  by  kicks,  punctured  wounds,  or  in  stallions, 
by  bruising  the  breast  when  covering.  . '.  bone  is  either  directly 
injured,  ostitis  and  necrosis  resulting,  or  it  is  indirectly  affected  from 
cellulitis  extending  to  it  from  the  neighbouring  textures.  The  thick 
rauscular  covering  of  the  breast  bone  renders  the  removal  of  any 
necrotic  portions  difficult  and  tedious  ;  infection  meanwhile  extends 
and  new  necrotic  centres  are  formed,  thus  protracting  the  process 
for  months  or  indeHnitely.  Frequently  the  sinus  shous  only  a  small 
opening  from  which  a  thick  straw-coloured  fluid  is  discbarged  in 
varying  quantity.  From  time  to  time,  abscesses  form,  and  when 
these  have  been  evacuated,  the  inflammatory  process  appears  to 
subside,  leaving  considerable  substernal  swelling  vhich  gradually 
undergoes  in<lurati<m  ;  the  inflammation  then  either  disappears  or 
the  substernal  thickening  becomes  greater. 

Brill  described  a  sternal  sin-is  with  two  openings  below  and  three 
at  the  height  of  the  costal  cartilages  in  a  colt  2*  years  old.  Similar 
conditions  have  occasionally  been  seen  in  cattle'  Delle  mentions 
that  a  cow  swallowed  a  splinter  of  glass,  which  perforated  the  rumen 
and  lower  wall  of  the  chest,  and  i)roduccd  sternal  abs;e8s  ami  sinus. 
The  glass  was  removed,  and  recovery  occurred  in  five  months. 

Symptoms.  A  semi-soft,  slightly  painful  swelling  appears  between 
the  fore-limbs,  sometimes  exhibiting  sinuous  openings,  from  u  or 
several  of  whkn  offensive  pus  discharges.  A  probe  introduce!,  tar 
enough  strikes  on  the  roughened  surface  of  the  necrotic  bone.  In 
other  cases  the  chief  symptom  is  substernal  oedematous,  slightly 
l)ainful  swelling,  with  at  some  point  a  small  wound,  mor"  .)r  \e<'< 
concealed  by  the  sticky  discharge  which  m  .ts  the  hair  forming  a 
crust  over  the  sinus.  Occasionally  the  swelling  interferes  with 
movement  of  the  fore-limbs,  causing  lameness  or  a  straddling  gait. 

The  Prognosis  is  unfavourable,  thou^..  the  disease  is  more  dis- 
figuring than  deadly  ;  occasionally,  however,  infection  extends  to 
the  pleura,  producing  a  fatal  result.  If  treatment  be  attempted. 
It  should  be  of  an  experimental  character,  and  ba,sed  on  general 
lirinciples.  Many  practitioners  confine  their  etTorts  to  dealing  with 
'lie  attacks  of  cellulitis. 

Treatment  The  diseaj«;  is  always  chronic,  recovery  rare.  Laying 
I  lie  parts  open,  removing  necrotic  portions  of  the  sternum,  careful 
'iisinfection.  followed  by  the  use  of  iodoform  and  o.Iier  antiseptics, 
iiiive  usually  been  found  u.seless.  (;unther  testifies  to  the  inveteracy 
t  the  disea.se.  It  is  seldom  worth  while  to  ca-ry  out  a  tiresome, 
■■*tly,  and  rarely  effectual  treatment.  I.HuUted  recoveries  mav, 
i   'vvever,  occur.     The  sinus  may  be  favourably  situated  for  efficient 


H 


478 


WOTTNDS   OF  THE   CHEST-WALL. 


clrainajie.  If  not,  free  exit  for  diwharge  must  Ix*  i  .  i(lc<l.  Dis- 
infectant inject  ions  should  be  tried ,  and  the  wound  kept  clean.  Where 
possible,  the  diseased  bone  should  be  scraped  with  the  curett*.  For 
this  purjiose  it  will  often  be  necessary  to  cast  the  animal.  The  actual 
cautery  under  certain  circumstances  may  be  useful,  but  it  must 
be  carefully  employed,  or  the  disease  may  be  aggravated. 

Fracture  of  the  sternum,  which  is  rare  in  horses,  was  observed 
by  Sand.  The  horse  had  run  away  and  fallen  violently  to  the  ground. 
It  rose,  however,  and  after  galloping  a  further  distance  of  about 
400  yards  suddenly  fell  once  more,  and  immediately  died.  Death 
was  found  to  have  l)een  due  to  injury  to  the  internal  thoracic  artery, 
whidi  Iiad  been  torn  by  a  fragment  of  the  ste.-ni.m.  Sand  thinks 
that  the  horse  had  fallen  on  its  shiH'. 


IV.     WOUNDS    AND   BRUISES   OF   THE   SOFT   PARTS   OF   THE 

CHEST-WALL. 

(1.)  WOUNDS  OF  THE  CHEST-WALL  WITHOUT 
PERFORATION. 

Wounds  associated  with  injury  of  the  sternum  have  already 
been  discussed,  and  consideration  has  now  to  be  given  to  those  ot 
the  soft  parts  ;  injuries  due  to  collar  pressure  will  l)e  considered 
elsewhere.  Such  wounds  in  horses  are  caused  by  collisions  witli 
the  pole  of  the  carriage,  by  two  animals  meeting  violently  ;  in  the 
army  by  lance  thrusts,  or  by  falling  on  uneven  hard  ground  or  on 
the  rider's  spur.  When  the  injury  is  on  the  anterior  surface  of  the 
chest,  the  trachea,  the  great  vessels,  and  the  first  ribs  may  b.- 
endangered.  Injuries  to  the  sides  may  consist  of  extensive  gash»-s 
in  the  chest  and  shoulder  muscles,  or  an  offending  bmly  may  force 
its  way  between  chest-wall  and  shoulder,  severely  damaging  the  larger 
blood-vessels  and  nerves. 

Thicnemann  records  that  a  horse,  which  had  received  a  womul 
over  the  elbow  and  died  two  days  afterwards,  had  the  axillary  vein 
torn   through.     Hiibner   describes   a  case   in   which   the   horse  fell 
a  fluctuating  swelling  immediat«'ly  appeared,  in  consequence  of  ruptiii- 
of  the  axillary  artery,  gradually  extended  over  the  neck  and  dust 
and  proved  fatal  forty-five  minutes  later. 

Prognosis  depends  chiefly  on  the  position  and  degree  of  the  injur\ 
Wounds  involving  only  the  skin  and  superficial  layer  of  muscle  usuiiHv 
heal   well,  especially   it  the  discharge  finds  ready  exit  ;    but   dtfj 
penetrating  wounds  of  the  lower  border  of  the  neck  are  very  grave 
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infection  is  liable  to  extend  in  the  loose  connective  tissue  which 
surroundH  the  great  vessels,  tlie  trachea,  and  oesophagus,  and  may 
reach  the  chest,  causing  septic  pleuritis.  Wounds  complicated 
with  fracture  of  the  first  rib  often  produce  similar  results.  The  great 
vessels  of  the  neck  and  the  nerves  may,  moreover,  be  injured,  producing 
severe  or  fatal  bleeding,  respiratory  difficulty  and  cardiac  disturbance. 
Violent  shocks  to  the  chest-walls  may  injure  the  axillary  vessels 
and  nerves  and  produce  paralysis,  while  similar  onditions  also  occur 
in  fractures  of  the  scapula  and  humerus.  Wounds  complicated  with 
fracture  of  ihe  scapula  and  humerus  are  frc(,uentlv  fatal,  septicemia 
so<m  appearing  in  consequence  of  direct  infection  of  the  wound 
Coldness  and  paralysis  of  the  affected  limbs  point  to  thrombus 
formation  in  the  vessels,  while  paralysis  alone  suggests  injury  of 
nerve  stems.  Such  serious  results  are,  however,  in  great  part  pre- 
vented by  the  protection  afforded  by  the  stout  thoracic  fascia.  Wher.. 
the  shoulder-joint  is  not  injured,  mere  muscular  wounds  often  heal 
well.  Even  where  the  wound  passes  under  the  shoulder  as  far  as 
the  joint,  recovery  usually  occurs  without  affecting  the  movement 
of  the  limb. 

The  lameness  is  important  in  forming  a  prognosis:  as  long  as 
It  IS  not  marked,  and  no  symptoms  of  fever  exist,  healing  may  be 
expected,  even  where  the  muscles  are  extensively  lacerated.  Danger 
of  pleurisy  is  not  great.  The  emphysema  sometimes  occurring  in 
these  muscular  lesions  mu.st  not  be  supposed  to  depend  upon  the 
thorax  being  perforated  :  nor  must  moderate  acceleration  of  breathing, 
determined  by  injury-  of  the  accessory  respiratory  muscles,  be  mis- 
taken for  pleurisy. 

Treatment.  After  bleeding  has  ceased,  the  wound  should  be 
.arefully  examined  to  discover  its  extent  and  the  jwssible  presence 
111  It  of  foreign  bodies,  which,  if  present,  should  be  thorouirhlv  removed. 
Ihe  ])arts  are  then  cleansed  ;  in  deep  injuries  of  the  anterior  sui-fac-e 
"I  tile  chest,  extending  towards  the  middle  line,  particular  provision 
must  l)e  made  for  the  escape  of  wound  discharges  in  order  to  prevent 
infection  of  the  sternum.  It  is  well  to  lay  open  any  pockets  or 
make  counter  openings.  Drains  or  setons  are  introduced  if  required. 
Where  larger  vessels,  especially  veins,  are  exposed,  after-hl.H'ding 
may  result  during  the  first  three  days,  but  seldom  later.  It  is,  theie- 
t.'ie,  advisable,  whenever  possible,  to  ligate  injured  vessels,  to  fill 
lai>!e  wounds  witii  antiseptic  tampons,  and  carefully  to  watch  the 
P'^aress  of  the  case.  Irrigation  with  lukewarm  antist-ptic  solutions 
•'■iM  be  coiiiiiiued  for  several  days  (sublimate  I  in  3,<MI0,  carbolic 
ii'    I    1  in  50).     Cold  solutions  should  only  be   used  while   bleeding 
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persists.  Where  continual  irrigation  is  unattainable,  the  wound 
must  he  rinsed  out  carefully  every  hour  or  two  with  a  disinfectant. 
Similar  methods  of  examination  and  checking  hsemorrhagc  arc 
applicable  to  wounds  extending  under  the  shoulder.  Provision  must 
l)e  made  for  free  exit  of  discharge,  and  incisions,  counter  openings, 
i\c..  combined  with  ctTcctual  irrigation,  adoi)ted  as  above  inilicatcd. 


('_>.)    WorNDS    OF 


THE    I'LKl'llA 
CAVITY. 


AM)    TMOItAdIC 


Punctured  or  penetrating  wounds  of  the  chest  are  usually  caused 
by  thrusts  with  the  l>ayonct,  lance,  or  sabre  ;  in  war  by  ])rojectiles  ; 
by  falling  on  harrow  teeth,  or  on  the  rider's  spur  ;  in  oxen  by  horn- 
thrusts,  by  splinters  of  wood,  or  by  the  aspirating  needle  used  to 
drain  the  pleural  sac.  Such  wounds  extend  through  the  pleura 
costalis,  and  even  injure  the  thoracic  or  abdominal  organs.  Besides 
the  dangers  of  bleeding  and  infe<tion,  such  injuries  nuiy  lca<l  to 
pneumothorax,  ha-mothorax,  j)]eurisy,  and  pneumonia. 

(1)  Pneumothorax.  Air  may  enter  the  pleural  sac  either  from 
without,  or  from  the  lung.  As  soon  as  a  ccmsiderable  wound  penc 
trates  the  pleura  costalis,  the  distended  elastic  lung  generall.x 
collapses,  air  is  drawn  in  through  the  opening  in  the  pleural  sac . 
and  breathing  ceases  in  the  affected  portion  of  lung.  The  walls 
of  the  chest  continuing  their  respiratory  movements,  however,  th. 
air  streams  outward  during  expiration,  and  re-enters  duriiiL' 
inspiration.  Should  the  opening  in  the  thoracic  wall  be  partly  .>i 
entirely  closed  during  expiration,  emphysema  results  from  tin 
'f tiring  air  being  forced  into  the  loose  connective  tissue  in  the  nei>;li 
hourhcMxl  of  the  wound.  Injury  to  lung  or  a  bronchus  also  causi  - 
pneumothorax,  usually  attendetl  with  severe  ble«>ding  ami  collapM 
of  the  affected  portion  of  lung. 

Air  in  the  pleural  sac  is  not  necessarily  fatal,  so  Umg  as  both  lun-- 
do  not  collapse,  though  in  the  horse  such  a  complication  is  to  l-' 
feared  on  account  of  the  cribriform  structure  of  the  mediastinum 
behind  the  heart.  It  is  reabsorbed  in  a  comparatively  short  tin  •■. 
ivs  has  long  been  known  in  man;  and  m  )re  recently  been  denn  i- 
strated  in  horses  by  the  experiments  of  Trousseau,  I^blanc,  -.vni 
Perosino.  Perosino  opened  the  pleural  sac  in  a  horse  lietwecn  tin' 
Kith  and  11th  ribs,  and  allowed  air  to  enter  through  a  tube  ui'il 
the  difficulty  in  breathing  threatened  death  from  suffocation;  !>  i' 
on  the  evening  of  the  day  of  experiment,  all  untoward  appearan  is 
had   vanished.     Pneumothorax   is,   nevertheless,  a  very  grave  (    ii 


DUONOSTIC   SYMPTOMS   OF   THORAf'ir   INJURIKS.  4K| 

dition,  becauw.  infective  material,  entering  with  the  air,  may  pn^hiee 
Hfvere  .nflamn.ati,.„.  Air.  entering  the-  th.,rax  through"  wcuuIm 
IH  more  apt  to  be  infective  than  that  a.hnitlecl  through  the  hu.K.' 
whieh  ,H  purified  as  it  pa«8e8  over  the  respiratory  mucous  „,e.nl,rane' 
much  in  tne  same  way  as  air  entering  a  bottle  may  l,e  HItered  by  a 
votUm-mnA  plug.  The  emphysema  in  the  neighbourhood  of  chest 
wounds  18  usually  of  little  importame. 

(2)  HajmciiorM,  or  the  presence  of  blood  in  ih."  pleural  sac 
arises  either  from  rupture  of  vessels  (intercostal)  in  the  wall  .,f  th.'. 
thorax,  or  from  injurj  of  the  lung  or  heart.  Urge  .luantities  of 
IWood  in  the  thorax  may  certainly  produce  sudden  .leaf},  by  com- 
pressing the  lungs  and  inducing  suffocation;  but  even  a  small 
quantity  is  dangerous,  becaust>  organisms  may  reach  it  either  through 
the  chest  wall  or  lung,  and  produce  septic  pleurisy.  The  simul- 
taneous existence  of  ha-mothorax  and  pneumothorax  accordingly 
renders  prognosis  doubly  grave. 

(3)  Pleurisy     results    from    the    injury,     and    from    the     wound 
H-coming  inftKted.     It   may  thus  arLse  either  from  the  extc-rnal  or 

the  lung  injury,  ami  will  evidently  be  favoured  by  foreign  bodies 
remaining  in  the  wound,  an.l  by  difficulties  in  carrying  o.it  anti.sepsis 
Jneumonia  only  results  in  .a.ses  where  the  lung  is  simultanously 
■fijured,  and  occasionally  happens  in  ca.ses  of  c.mplicated  fracture 
..t  the  ribs.  Cadeac  describes  a  case  of  pyothorax  in  the  horse,  which 
was  treated  by  washing  out  the  thorax,  l)uri,^f  ,he  operation  a 
lllass  ube  about  4  i.uhes  in  length  an.l  ,1  inch  in  diameter  slipped 
into  the  cavity.     >-even  ribs  were  resected,  allowi,^  the  entire  hand 

<.  be  introduced  and  even  the  heart  to  be  felt,  ne-ar  uhich  the  class 
tube  was  found.  It  was  removed  an.l  the  wound  lu-aled  Oi^sub- 
M'.,uent  post-nu.rtem  examination  the    =.t    -ted  half  of  tiu-  lung  was 

oun.  entirely  adherent  t<.  the  pleura  ...stalis  ;  the  lung  itself  was 
licalthy. 

Symptoms.  In  determining  whether  a  penetrating  wouii.l  of  tbe 
-hcst  exists,  .me  must  n.,t  immediately  hav  .course  to  probiim 
nor  shoulci  .,ne,  under  any  circumstames.  pro.ced  to  explore  with 
"n.U.an.sed  fingers.  Probing  a  .-hest  woun.l  is  g.-n.-rally  condemne.l 
a^'erforation  of  the  still  uninjured  pU-ura  costalis  may  be  pro.luced 
^Htn  the  prolie,  ami  such  examination  may  introduce  infective 
i-.t.;nal  into  the  thoracic  cavity  even  where  flu-  wound  has  be.-,, 
'  "-tully  cleanstMl.  The  (luestion  must  therefore  be  answcr.-.l  by 
I"  t  onsidering  the  other  .symptoms.     On.'  should  make-  ■ 

(1)  An  examination  ..f  the  position  an.l  comlition  of  the  woun.l 
■i   Ij'f  the  iMMly  whi.h  ha^  prodm-.-.l  it.  as  ucll  as  the  ni,.tbo,l  of  its 
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prtKluetion.  ThiH  may  siifticc  to  indipatfl  whether  the  chj-Ht-wall 
hiiH  been  penet rated. 

(2)  The  hreathinji  inuHt  he  watched.  DyHpim-a  may  he  tJ  ■ 
result  of  piu'iimothorax.  hii'inothorax,  or  pleurisy,  ami  occasional  _, 
in  less  degrw,  of  injury  to  the  muscles  of  respiration.  Se|)tic  pleuritis 
is  associated  with  hijjh  fever.  Percussion  determines  the  existence 
both  of  pneumothorax  and  of  ha-niothorax.  and  allows  of  their  heinp 
(iistinsiuished. 

(:t)  Blood-stained  discharge  from  the  nose  or  mouth  cenerally 
points  to  injury  of  the  lung,  though  its  absence  dcH's  not  establish 
the  contrary. 

(4)  The  passage  of  air  through  the  wound  during  breathing  is 
strong  evidence  of  a  penetrating  wound  of  the  chest  ;  but,  as  above 
stated,  entrance  of  air  or  emphysema  of  neighbouring  parts,  (xcurs 
in  some  non-penetrating  wounds  of  large  extent. 

(5)  Pulmonary  prolapse  sometimes  occurs  after  large  openings 
in  the  thoracic  wall,  and  the  piece  of  lung  is  liable  to  be  strangulated 
and   become  necrotic. 

((>)  If  these  observations  do  not  determine  whether  the  womul 
is  a  penetrating  one,  and  it  is  considered  absolutely  necessary  tn 
determine  the  question  rather  than  to  leave  it  uncertain  and  merely 
to  adopt  the  treatment  usual  in  penetrating  wounds,  the  parts  may 
be  disinfectetl,  and  further  examined  with  the  aseptic  finger  or  probe 
In  default  of  an  accurate  diagnosis,  it  is,  however,  better  to  adopi 
the  treatment  for  a  penetrating  wound.  Bleeding  ves.sels  should 
be  ligatured,  and  any  fragments  of  broken  ril)s  removed  und.  i 
antiseptic  precautions. 

Animals  with  such  wounds  sometimes  bend  tlu'  hind-quartci- 
instinctively  towards  the  injured  side,  and  thus  prevent  the  wouihI 
gaping. 

Prognosis.  Every  })enetrating  wound  of  the  chest  should  !"• 
viewed  as  a  }).>Msibly  fatal  injury;  infection  is  almost  inevitablr, 
but  all  do  not  necessarily  take  a  f  ♦al  course.  They  are  more  gnu.' 
in  horses  than  in  cattle,  but  less  so  in  carnivora.  The  j>rognoMS 
chiefly  depends  (m  whether  or  not  infection  exists  with  pneumothoi  i\ 
or  haemothorax,  and  pleuri.sy  seems  imminent.  According  to  genci  il 
experience,  the  risk  of  pleurisy  is  greatest  in  horses.  When  tlmrai  n 
wounils  are  of  a  serious  character,  moat  horses  require  to  be  siin- 
ported  in  slings,  otherwise  they  sometimes  die  in  two  or  three  dii;  - 
Jnviscd  wounds  produced  by  scythes  or  lances  heal  more  easily  *li  'H 
penetrating  bruised  wounds  made  by  manure-forks  or  the  tines  '! 
harrows.     Complications  materially  affect  prognosis;  pneumothoi.  \. 
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hcemothorax,  or  pleurisy  m  unfavoural.l.  .M,„|,.rMt,-  fev.-r  fn.in 
«..un.J  .nfecfi,,,,  (I.h-h  „ot  .,.•,■.>««„ rily  prev.-nf  recovrv,  hut  sv..ipt.,„,s 
of  pk'urwy  jfenerally  forch.idf  dt-iitli. 

Numen.uH  re.M.rde.l  nint-^  toHtify  that  su.l,  injurios  in  ani.nalH 
KometimeH  take  an  unexp.'ctf.lly  favoural.l..  vnnrxv.  Ja.-ol.in  n-c.nls 
the  HtttiHf..tory  recovery  of  «  horse  fro„,  a  pen.-trating  wound  <«us,.,l 
hy  a  spur,  wliieh  )md  perforated  the  thoraei,-  wall  and  injur...!  a  ril. 
R.Tovery  .«  „„t  imp..sHihle  even  in  ,as,.s  in  whi.h  th.-  fiuL'.-r  .an 
...  .ntro.lu,-e.l  into  the  pleural  cavity,  an.l  the  n.ovenunt  of  th.- 
lung  d.snn..tly  felt.  Thus  Thierry  ,les,.ril.es  a  ease  of  shot-woun.l 
with  prolapse  of  the  lung  thr.n.gh  the  thoraei,-  ..pening.  in  a  sporting 
(iog  Recovery  oeeurred  in  three  days.  Ksveit  saw  a  horse  whos.. 
(•h..st  had  heen  penetrated  by  a  carriage  pole  hetwc-n  the  llth  an.l 
12th  r.bs.  There  was  prolapse  of  the  lung.  After  r,.,lu,.ing  this  and 
applying  an  antiseptic  .Iressing  the  parts  gradually  heale.l 

N.)guies,  called  to  see  a  mare  whi.h  had  In-en    ■  horn.-d  "  by   •. 
cow,  fouml  tt  muss  of  lung  protru.ling  fn.m  a  tlioraci,.  woun.l  thr.-*.. 
in.hes  U.ng.     Tlie  mare  was  east,  the  torn  mass  of  lung  ligalur,.,] 
ami  a  piece,  weighing  2(.  ounces,  was  rem..ved  with  a  singl..  sweeii 
..»  the  knife.     The  ligature  was  afterwar.ls  remov...l.  the  parts  w.-re 
d.s.nf..,.ted    the  hair  was  clipped  away,  the  woun.l  sutured,  an.l  a 
l.h.s  er  applied  over  all.     Recovery  ..ccurred  without  compliVations. 
<Jn  the  .nher  hand,  apparently  slight  w.,unds  may  prove  rapi.lly 
•atal.     rh«   IS   especially    true   of    insignificant-looking   penetrating 
wounds,  like  th..se  produced  by  manure-forks,   in  which  danger  of 
in»ecti.,n  occurs  during  the  first  thr.-e  or  four  days.     When  pus  forms 
■t  meanwhile  no  thr.>atening  symptoms  have  appeared,  the  ,.rogn..sis 
Ix'comes  m.)re  f.    ourable. 

The   principles  o(    treatment  are  dearly   apparent,   th.-   first    an.l 
'H'-st    important    being    thorough    antisepsis.       After    .becking    the 
t '.«  of  blo.Kl  by  ligaturing  the  injured  v.-ssels  with  sterilise.l  material 
t  he  wound  IS  carefully  disinfected,  and  closed.     Whore  much  discharg..' 
•>  to   be  expected,   drains   must    be   inserted   an.l    .•ounter-in.isions 
"M.  e.     Over  the  ordinary  .Iressings  an  air-tight  bandage  shoul.l  1... 
•il'plied.     For  the  larger  animals  moss  wadding  is  suitable,  but  where 
'I'ls  IS  not  obtainable  a  cl.,th  fokled  .several  times  can  be  substitute.! 
■"Ml  the  compress  kept   in  place   with  a  r.,ller.     In  small  animals' 
'-nulages  are  usually  serviceable,  but  must  be  ren..wed  immcliatelv 
ii"y  become  moist  with  wound  discharge. 

Wh^re  proper  dressings  cannot  !«>  provitUn!,  arrangements 
'»•■>  he  !iia«le  for  continuous  irrigation  with  disinf,..-tants  ''  but  if 
"  Mcnetrating  woun.l  exist,  care  mn.st   be  Uikon  that  fiuid'am!  air 
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«lo  not  enter  the  pleural  »ac.  Sometimen  Iwth  the  <lry  and  moint 
methods  are  aw.<Hiate«l  or  alterimt.Hl  hy  iillowinn  <lminf«ting  riuid-' 
t.)  puHH  through  the  «lre««inK  and  wound,  fron>  whenee  they  ar.- 
suitably  drained.  Sueh  irrigation,  or  frequent  inointening  with 
antiwptie  Holutioiw.  in  uwfui.  DreHsingH  niu«t  1k»  ehange<l  aw  H.M)ti 
aH  soakeil  with  tliwharge,  or  where  high  fever  han  wt  in.  When 
healthy  lung  protrudes  through  th-  wound  it  should  he  rcHluet-d 
hut  when  the  lung  is  livid,  or  plainly  infe«te«l,  tlu-  protruding  portion 
should  he  ligatured  and  extisetl,  and  the  chest  wound  carefully  clowd 
and  protected.  Little  can  Ik-  done  in  c«.nd)ating  pneumothorax  ; 
and  in  ha-mothorax  the  blmKl,  l)oing  already  ch>tte<l,  is  difficult  In 
remove.  In  septic  i)leuritis  in  horses  and  carnivora  the  thorax  i^' 
sometimes  washed  out  with  1  part  of  corrosive  sublimate  to  H.ooo 
of  water  ;  for  ruminants,  a  solution  of  1  in  700  of  boric  aeitl,  or  m 
lotion  of  aUun.  atret.  of  similar  strength  may  l)e  used.  But  sucli 
treatment  is  seldom  effectual.  Weisner.  experimenting  on  two 
horses  with  1  per  cent,  soluticm  of  salicylic  acid,  was  not  suc.cRxliil 

V.~SHOULDER    ABSCESS. 

l\,o  varieties  of  shoulder  abscess  have  l)een  descrilied,  one  super 
ficial,  presenting  similar  features  to  subcutaniM)us  abscesses  els,. 
where  ;  the  other  of  a  sfa-cial  type,  almost  peculiar  to  harness  hors.  ~ 
always  more  or  less  det^i-soated,  and  generally  due  to  botryomycot  i. 

infectici.  . 

Symptoms  and  progiwu.  A  dilTused,  hard,  slightly  pamti.l 
swelling,  as  large  as  a  child's  head  or  larger,  lying  either  in  or  bel..« 
the  mastoido-humeralis  muscle  (levator  humeri)  suddenly  appear- 
The  skin  is  souml  and  movable,  marked  lameness  is  seldom  present 
though  sometimes  stiffness  or  slight  lameness  occurs  when  the  al)srr~> 

is  nearly  mature. 

For  some  time  no  marked  changes  occur  in  the  swelling,  cx(r|.l 
possibly  an  increase  of  circumference,  and  it  may  remain  statiomiv 
for  many  week**,  during  which  steady  work  may  be  done.  I'su  iilv 
after  a  few  weeks,  tluctuation  appears  at  the  most  prominent  pM. 
and  on  incision  thick  pus  is  discharged.  The  earlier  the  swellu.L  is 
punctured  the  more  quickly  it  subsides.  If  opcriticm  is  long  dch>  ''I 
the  walls  increase  in  thickness,  and  considerable  inflammatory  tibins 

growth  remaias.  ^        ■  i   i-       i 

Opinions  differ  a.«  to  tlu'  origin  of  these  tumours  ;   Franck  bcln    i" 

that    they    are    a.«sociatcd    with    injury    of    the    prescapular    gla  .Is^ 

Hertwig,  who  is  supported  by  Ksh<t.  consi<lere<l  that  they  are  c.i  -<<l 
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J.y  (•onnniioiiM  pn-sHur.-  of  I.mlly-Hfji,,^  ,,.ll:.rs,  hh  in.li.a»..,|  l,>  Hu-ir 
.xcurriiiK  »'«<ril>  in  dnuiKht  l...rw.«.  usually  in  th..«o  drawing' heavy 
loa.lH.  VilM.rn  vIcv.mI  thi'in  an  ((.nii'li.afions  ..f  MlranjrloH  Kv.-ry 
prmtitioncr  nnmt  hav.-  sven  many  .IrauKl.t  h..rs,.s  with  thiM  sh„ul.i..r 
ahsri-MM,  hut  ri.linK  horw-H  s,.|,|„m  m-tMu  t..  !«■  s„  alT.-ct,.,!.  .Sl.H-k- 
H.>th,  h..ucv.-r,  n'lK.rtM  a  can.,  in  a  horn.,  which  ha.l  l,.^.„  ,„„fin,.,| 
!■  >.-v.-ial  months  l„  ij,,.  ,,..,|,|,.  „„  ac.uunf  nf  lam.-n.ss  ;  l,u(  this 
ih.iy  }..•  rfjiaicl..(l  an  the  .■x.«.|)li„n  whi.l.  prov.-s  the  riil.-  It  i>* 
s|H-..ial!y  n..ti-w..rthy  that.  .-v.!.  fi.m.  tluir  ..a.!i,.sl    h.giniiinn    Ihcs,- 


l-i.^  .■!«.-,.      .M„|li,,|.-  al.s,.,..,,  f.,,,„ali..„  i„  ,l„.  ,h..u|,|...-,.u.i |,„-  („  Itntrvon.v.r, 


..I  s,.e8st.8  ((.ntain  ,,us,  in  which  l.„try„mv,rs  anil  ,.us  c.eti  aio  almost 
inv.iriaLly  ),n.s.nt.  This  fa.t  has  hoen  amply  ,,n,vi.,|  hy  tho  lar^,. 
iiMinhor  «f  thcso  al.s,ossos  .•..ntainiuR  hotryomyci-s  ..jn-iu-d  in  th,- 
l-riin  and  other  ilini<|u<-s  during  th((  last  few  years. 

Hut  how  does  the  infeetion  oeeur  ?  ThI.uph  it  is  eh-ar  that 
iMl'.t.un  with  .■oeei  nu.sl  h..  assoeiate.l  with  injury  eaus.-d  l.y  the 
"HMr.  It  IS  hy  no  means  elear  how  the  eoeei  penetrate  to  the  deej,- 
IMM}.'  seat  of  abscess  thn.ugh  uninjured  skin,  ('adiot  regards  this 
"I'l.ction  a«  valueless  ;  the  skin  may  and  generally  does  appear 
""  Ht.  yet  very  slight  excoriation  permits  cocci  to  penetrate,  and  hy 
!''  time  the  abscess  aj>i)ears,  the  inoculation  lesion  will  be  healed 
J"  iK't  discoverable.  Frohner  and  others  considered  that  the 
boivyomyces  gains  entrance  through  cutaneous  wounds  or  abrasions 
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which  «r..  t.M.  Muall  t..  uttr.i.t  nlt.-ntiuii.  H<himi.u-I  urta-n  Ih.U  ih.' 
,,„ci  i.i<h.>«hI  front  «h.'  L.wor  portioiw  of  th.>  limlm  by  thr  lyinph.it ir 
veHwU:  Hn.l  ill  H«|.|...rt  of  thin  viow  a.iau<r«  >h.'  cih,.  of  a  hoinr 
whivh  Hnflfm-d  from  a  KiiiipurHting  Hanihrmk.  from  whicli  (hwhur^. 
of  pim  wiiH  pn'Vfiit.-<l  hy  applying  a  haiulanc  when  al.Hti-MH  im  Ih.' 
HhouUhT  uiiH  Hhortly  «U'v«'lop«-il. 

Ill  moM,  if  not  all  .awK,  thr  iiif.-clivc-  aK«-nl  imliic.-K  Hiippnralivr 
iiirtamniation  of  th.-  maHtoi<lo-hiim.-rahH  niiir<cl.',  and  Homclim.^ 
thf    prmapiilar    and    prcpi-ctoial    Unipliatic    jzlaiidn    an-    al«o    in 

Volvt'll.  . 

In  many  of  MiilU-r's  .awH  tlit-  iVm-nHv  liaw  slart.-d  in  the  pivp.-ilorul 
filamlH.  anil  ^hown  th.-  charartt-r  of  a  lyinphad.-iiitis  .hroiii.a  hw|. 
pi.iativa.     'I'h«-    prortsH    fillu-r    arixt-n    in    Ih.-    lommon    iiiaHtoid.i 
hiini.Tah..  mus.1..,  and   in  of  tlu-  iiatuiv  of  a  s.ippiuativ.-  myositis, 
or  thf  undrrUinj!  Ivmph  uhiii.ls  aiv  Ih.-  primary  s.-at  of  .lis.-as.-.  aii.l 
in  Hii.h  .a^-H  it  shoul.l  h.-  .h-H,rilK-.l  as  Umpluuhnitis  suppurativa 
whil.-  from  this,  th.-  iiiHaiiimation  .-xt.-n.ling  to  the  musc-les  pnuliic- 
,1    chroni.-    suppuralivi-    myositis.     Oth.-r   ^rrowtiis,    how.-v.r,    omir 
h.-re  ;    thus   in  a  k^'-.V   hois«-   MiilU-r  snw   a   m.iano-sar.-oma.   whi.  li 
ha.l  Ik-(-ii  mistak.-n  foV  ahs.-i-ss  on  th.-  shoui.h-r,  aii.l  Ciinther  r.-poit 
a  similar  eas.-.     'ilu-  sh>w  .U-vi-iopm.-nt   of  nu-iano-sar.-oma.  how.-v. . 
sufH.-i.-iitiy    difT.-r.-ntiat.-s    it    l.om    th.-   .on.lition    tu.w    in   .iiu-stin,, 
'Ih.-  .lis«-as«-  is  usuailv  chroni.-,  .-s|i.-«iail\  wli.-ii  iK.t  tri-ati-d.     |)ia^ii..>i 
st-i.lom  olT.-is  nui.h  ."iithiulty.     Shoul.Ur  al.sc.-ss  ma>  h.-  distinjjnish.  .1 
fr.mi  tru.-  tumour    by  heii.f.'  mon-  rapi.lly  foniu-.l,  ami  l.-ss  shu|.t^ 
.U-Uiu-d,  and  l>y  tlu-  inflammatory  .haract.-r  of  tlu-  sw.-lliiiK. 

Prognosis  is"  favourahl.-  wh.-r.-  tr.-atiiu-nt  is  .-arly  a.lopt.-d.     WIp 
d.-la\.-d.   intlammation   Ik-coiiu-s  .hionic.   lirm   mass.-s  <.f  conn.-.tu 
lisMU-  an-  pio.hK.-.l,  aii.l  wh.-ii  tlu-se  hav.-  .-xist.-d  f..r  niunihs  ...n, 
pl.t.-    t-xtirpati.m.    which    is    alwa\s    difHcult,    is    the    only    nn.ch 
olh.-rwise  the  sw.-lliiiK  is  ajiaiii  l.ruis.-d  l.y  th.-  collar  and    h.  ■.„„ 
inHaiiicd.   lea.liii!:  to  further  formation  of  tihmus  tissue.     W  h  .t.  k 
the  cause,   the  .-arli.-r  the  ahsccss  is  op.-n.-.l   and  .Iraincd    th.rii. 
rapid  and  thoroiiiih  is  resolution.      Kxtii|)ation  of  the  'ilatul^  i> 
only    m.-aiis   of   .UaliiiK    with   chronic    1\  inpha.l.-nitis. 

Treatment.     Formerly     blisters    were    n-coimneiidc.l    as    -iv     h 
application,   an.l   the   abscess   was   punctui.-.l    in   ei>{ht    to   t.-i     I  i< 
StockHeth  inserte.l  the  actual  cautery   into  the  cavity  <'f  the  ■■  ••< 
after  dividing  the  skin.     Others  allow  the  abscess  t<.  mature.       !l 
has   recomnu-nd.-d   the  following  compouii.i  .     Vugi.   ir.r.tha:: 
■M\  parts:     tinct.  caiitharid.   an.l  tinct.  euph.rb.,    >f  each    I       - 
(evaporal.-d  to  half  their  bulk)  ;    <.l.  .roton.   l-JO  .    hydrarg       in- 
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le  swelling  dauKerous  hlredinjL' 


""K 


operations,  the  hair  is  r 
tl 


less  opened  with  certainty.     .\ 


lie  sweMihK   determinctl    hy   palpat 


•emove<l.   the   skin  clei 
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punctured  with  either  knife  or  proh^ 


hut 
and 


Aft 


er 


IcllnHl.    if    poKsihIc.    hy 


inn  "hould   he  laid  open  in  its  entire 


tlv 


fi   yirlical  incision,  thus 


le   ciivitv    of   the  ahscess,   which  is  then   free! 
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tected.      Bleeding    nwu    he   checked    h 
cautery. 
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oiMTaton.  prmtis*^  l<K.al   .na>«the8ia  by  Schleich's  method;  MalkmiiH 
applies  a  twitch    and  tlie   hippo-lasso.     Bayer    recommends   strK-t 
aniiHeptic  precautions,  and  after  carefully  curetting  and  dismfectmg 
the  abscess  cavity  applies  a  dressing  which  is  fixed  to  the  button 
sutures  used  to  close  the  wound.     Malkraus  has  shown  that  these 
excessive  precauticms  are  unnecessary,  and  that  by  usmg  mterrupte.l 
sutures,    inserting   a  drainage-tube,   and    dressing   with  glutol,    the 
same  end  is  attained.     He  also  insists,  however,  on  the  importan.-e 
„f    curetting    the   cavity    and   of    obst^rving   antiseptic    precautions^ 
The  horse  is  afterwards  kept  for  a  fortnight  on  the  pillar  rems,  and 
if  great  swelling  (wcurs  the  parts  are  kept  moist  with  3  ,)er  cent, 
solution  of  acetate  of  alumina.     If  the  covering  of  glutol  separates 
from  the  surface  of  the  w(.und  it  is  renewed  ;  in  a  week  the  drainage- 
tube   is  removed,  and  in  eleven  days  the  sutures.     The  ..perativc 
wound  usually  heals  by  primary  intention  in  three  weeks,  and  the 
horse  can  resume  work  in  one  to  two  weeks  later.     This  method  can 
be  recommended  as  jjractical  and  efficacious. 

Before   attempting   t.>tal   extirpation   the   hors.-   should   be   cast 
and  an*sthetised,  for  even  if  quiet,  bleeding  or  other  complicati.... 
mav  ensue,  which  cannot  be  properly  dealt  with  if  he  is  stand.ni: 
„r  struggling.     The  animal  is  laid  on  the  healthy  side,  placed  in  n 
good  light,  aii.l  the  hair  removed  from  the  swelling.     Scalpels,  for.i- 
pressure  forceps,  needles,  thick  and  thin  ligatures,  and  aseptic  cotton 
««ol,  or  gauze  must  be  provided.     An  incision  is  made  in  the  direction 
„f  the  neck  over  the  tumour  ;   the  skin  on  either  side  is  separated  or 
.Irawn  back,  which,  on  account  of  the  looseness  of  the  subcutis,  is 
not  difficult      111  order  to  exert  traction  on  the  tumour,  a  piece  ot 
tape  is  passed  through  it,  and  the  loose  connective  tissue  surrounding 
it   is  separate.1  with  the  fingers  or  scissors,  beginmng  at  the  lower 
ami  inner  side  in  order  to  avoid  the  carotid  and  its  branches,  or  n, 
case  of  injury,  to  facilitate  their  being  ligatured.     Profuse  bleedn.- 
may  occur  if  the  swelling  is  deeply  incised,  or  a  portion  of  it  is  allow.  ■ 
to  remain.     Divided  vessels  sometimes  retract   into  the  masses  ot 
connective    tissue,    their    ligation    becomes    difficult    or    impossible 
and  as  the  actual  cautery  often  belies  its  reputati..n,  the  opeiat. 
may  see  the  animal  bleed  to  death.     This  danger  i»  avoided  if  tl 
operator  carefully  detaches  the  growth  as  far  as  possible  with  sciss, 
„r  the  fingers,  and  in  dividing  the  muscle  at  once  ligatuics  the  expos,  .i 
vessels   in  two   places.     The  tum.mr  secured,   if  necessary,    with    . 
str.mg  tape,   is  then  cut   away.     After  rinsing  out   the  cavity  with 
a  disinf.Ttiiig  fluid,  an.1  iigatunng  any  bleeding  vcs-hcIs.  the^surfm- 
should  be  powdered  with  1  part  of  iodoform  to  3  of  tannin,  the  cavit  ^ 
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li^hll^  Htuff«'«l  with  gauze  or  cotton  wool,  a  druiii  insertt'd,  the  wound 
sutured,  and  the  animal  allowed  tn  riHc. 

In  twenty-four  hours  the  sutures  may  lie  loosened  and  the  wound 
rins€Ml  out  with  sublimate  solution.  Dressi.  '  with  ifnloform  and 
tannin  is  persevered  with.  To  prevent  interference  with  the  wound, 
the  animal  should  he  placed  on  the  pillar  reins,  or  a  side-stick  applied 
in  the  recogniwd  manner.  After  a  few  days  a  <iry  lila<'k  scab  covers 
tlie  Hurfiu'c  of  the  wound,  and,  if  it  become  loose  in  spots,  should 
be  removed  and  the  antiseptic  powder  reajiplied.  Towarils  the 
edges  of  the  wcmnd  a  small  «|uantity  of  discharge  may  apjiear,  which 
can  1h'  removed  with  cotton  w(miI  and  the  surface  again  powdered 
witli  iiuloform  antl  tannin.  During  the  first  six  days  the  wound 
shows  no  marked  change  under  tliis  treat nunt,  but  gradually  becomes 
smaller,  and  in  about  three  or  four  weeks  the  cavity  will  have  com- 
pletely filled  up. 

An  abscess  of  the  shoulder,  extirpated  on  .bily  Kttli,  left  iH'hind  a 
cavity  7  inclies  long,  4  inches  broad,  and  2J  inches  d«H'p.  Until  the  'i'ind 
no  marked  change  had  m-curred,  but  substMiuently  the  dimensions  were 
rwluct-d  as  follows  : — 


Day. 

licngth. 

Breadth. 

Depth. 

.July  2;j. 

Hi  inches. 

.'l|  inches. 

2 J  inches. 

.,     24. 

4    .. 

H 

•ii       .. 

..     2.'-.. 

«4     .. 

22 

,, 

2 

„     2(i. 

5 

•-'J 

•) 

,.    27. 

4| 

n 

K      ''. 

.,    :jo. 

:»J     .. 

n 

n    ■• 

.,    .11. 

:ti      .. 

«•? 

li     .. 

In  such  cas«'s  open  wound  treatment  is  not  only  the  quickest, 
but  the  most  convenient.  Wlien  a  dry  scab  is  produced  over  the 
entire  wound  nothing  further  is  necessary. 
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VI.    SADDLE   AND   COLLAR   GALLS     INJURIES   FROM    PRESSURE 
FISTULOUS    WITHERS. 

The  saddle  and  collar  exercise  heavy  pressure  on  the  tissues 
I'clow,  and  may  produce  injuries  to  the  skin  or  subjacent  textures. 
I  licse  are  usually  of  the  nature  of  bruises,  s<'ldoui  of  ex(toriations  ; 
.111(1  as  those  produced  by  the  saddle  possess  the  greater  inten-sl, 
'licy  will  be  first  considered. 

(1.)    INJrUIKS    PRODUCED    BY   THE   SADDLE^ 
SADDLE-CJAL1.H. 

To  prevent  the  pressure  of  th'"  sa«|dle  injuring  the  back,  the 
1'  Uowing  precautions  must  be  observed  : — ^(1)   Pre-^nnre  should  be  dis- 
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tributed  aH  evenly,  and  over  as  large  a  surface,  as  possible.  (2)  Pressure 
must  be  confined  to  parts  fitted  to  l>ear  it.  (3)  Those  portions  of  the 
saddle  which  bear  on  the  body  must  be  properly  stuffed,  or  the 
back  covered  with  a  folded  rug,  &c.  Weight  can  only  be  borne 
where  muscles  or  fat  underlie  the  skin,  as  is  the  case  along  both  sides 
of  the  vertebral  column  in  the  dorsal  region. 

In  the  middle  line  of  the  back  and  on  the  withers,  where  tin- 
bones  are  not  cushioned,  any  considerable  pressure  caust>s  bruising. 
Saddles  are,  therefore,  made  to  bear  on  tuo  protected  parts  only. 

The  anatomy  of  that  portion  of  the  horse's  back  carrying  the 
saddle  may  be  briefly  described  as  follows  (Fig.  3«()) : — 

(A)  In  the  middle  line  of  the  withers  and  back,  under  and  closely 


Ki.:.  :tsti.  Tnuisvirw'  w-ctioii  throU({h  horse's  thorivx  (siiiii-<li«Kniniiimlic.  afli  c 
Krmuk).  «.  Skin  :  6.  fawia  "f  piiiiiiiculus  ;  r.  dorsal  fascia  :  d.  imisiiilar  layti-  : 
c.  external  fasiia  of  withers:    /.  niusrular  layers;    g.  subseapular  faseia. 

adherent  to  the  skin  (a),  lies  the  fascia  of  the  dorsal  panniculus  (l>) 
Below  it  extends  the  dorsal  fascia  (c).  which  is  applied  closely  t-. 
the  termination  of  the  lignmentum  nucha',  covering  the  su|)cii(>i 
spini)us  priK-esses  of  the  5th-  loth  dorsal  vertebne  (il).  1  his  is  nn\ 
covered  with  muscular  padding. 

(B)  On  either  side  of  the  vertebral  column,  in  the  "  r*a<l(lle-bc(l. 
or  surface  on  which  the  saddle  rests,  the  skin  is  provided  with  i 
strongly  developed  subcutis,  and  covers  the  fascia  of  the  di)i>-^i' 
panniculus  (6),  which  is  attached  by  loo.se  connective  tissue  to  tli' 
dorsal  fascia  (r).  Below  this  lies  a  pad  of  muscle,  coniprising  Hi- 
latissimus  and  longi.ssimus  tlorsi,  the  spinalis  and  semispinalis  (l()i> 
the  trapezius,  rhom»)oideiis  posterior  and  the  ilio-costalis  (retract.  ' 
costte)    muscles. 

Injuries  to  the  sad*iic-l.t(l  occur  mo.st  frequently  from  irrcgiilnr!-. 
distributed    pressure    continued    for    a    considerable    time.     Lnnitil 
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areas  of  skin  are  compressed,  leading  to  vascular  distension  and 
rupture  ;  but  while  pressure  continues  little  extravasation  occurs. 
So  soon,  however,  as  the  saddle  is  taken  off,  blood  and  lymph  pass 
from  the  ruptured  vessels  into  the  perivascular  spaces.  As  in  other 
bruises,  if  the  skin  were  not  pigmented,  reddening  might  be  noticed. 
At  first  a  serous  fluid  accumulates  in  the  interstices  of  the  cutaneous 
tissue,  and  at  a  later  stage,  more  and  more  white  corpuscles  appear, 
with  plastic  infiltratifm.  The  gall  consists  of  a  circumscribed  firm 
swelling,  caused  by  extravasation  into  and  infiltration  of  the  cutis. 
It  may  be  soft,  twcasionally  fluctuating,  and  without  sharp  borders, 
as  when  blood  and  lymph  are  freely  poured  into  the  loose  subcutis. 
Should  this  condition  develop  under  the  fascia,  the  swelling  is  less 
sliarplj'  defined  and  more  tense. 

The  lesion,  when  situated  on  the  withers  or  spine  and  caused. 
as  indicated,  by  bruising  of  the  skin  covering  the  superior  proces.ses 
of  the  vertebra^  is  less  sharply  tlefined,  more  dispersed,  and  often 
shows  fluctuation.  Although  it  may  not  be  painful  at  first,  it  becomes 
so  if  the  vertebra;  arc  injured.  While  lesions  .,i  the  withers  and 
spine  are  generally  subcutaneous,  those  of  tiie  saddle-bed  are  gent  rally 
cutaneous.  From  pressure  and  friction  of  the  girths  and  other  parts 
of  the  harness,  hair  and  epidermis  are  often  rubbetl  off.  If  bruising 
also  occurs,  cutaneous  swelling  ensues.  The  condition  is  one  of 
cutaneous  or  subcutaneous  bruising,  which  sometimes  consi.sts  in 
rupture  of  the  tissues  and  smaller  vessels,  less  frequently  in  injury 
cif  larger  vessels  and  consequent  extravasation. 

Symptoms.  Saddle-galls  are  best  discovered  half  an  hour  to 
one  hour  after  unsaddling  ;  it  usually  takes  this  time  for  their  ap- 
pearance. They  generally  vary  in  size  from  a  sixpence  to  a  five- 
shilling  ])iece  ;  are  tense,  hard,  somewhat  painful,  warm,  and  sharply 
niarginuted.  The  larger  are  always  fl-it.  Should  the  hair  over 
the  satldle-bed  be  wet,  these  points  of  pressure  drj  first,  producing 
isolated  dry  spots.  Not  infre(piently  they  are  itchj,  and  the  aninml 
liitcs  or  rubs  them.  Hrui.scs  of  the  subcutis  are  ditluse,  sometimes 
(edematous,  sometimes  fluctuating,  and  are  usually  more  painful, 
especially  on  pressure.  Saddle-galls  are  best  tletected  by  piissiiig 
the  hanil  over  the  withers,  spine,  and  the  smkllc-bed.  when 
thickening,  firmness,  or  temlerness  may  be  discoveretl.  When  the 
lender  spot  is  touched  or  pres.sed  the  animtls  bend  the  back  or  move 
iway.  This  is  specially  noteworthy  in  the  region  of  tlu»  withers, 
lor  the  detection  of  such  swellings  in  this  site  is  otherwise  somewhat 
iifficult. 

Disease   implicating   the   ligaiuentum   nucha-   is  characteri-sed  by 
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groat  Hwelling  ami  profuse  puH  formation,  swelling  of  the  neigli- 
bouring  lymph  veHHels,  and  of  those  on  the  shoulder  and  over  the 
ribs.  Suppuration  with  necrosis  in  the  depths  is  indicated  hy 
exuberant,  flal)by,  dark-red  granulations,  which  iilecd  easily  ;  whilst 
implication  of  the  8u|)erior  spinous  processes  is  shown  by  firm 
swelling  and  the  greater  degree  of  pain.  Necrosis  of  these  processos. 
or  of  the  cartilage  covering  them,  can  often  be  detected  by  palpation. 
Where  the  skin  has  become  necrotic,  it  is  hi.rd  and  leather-like,  and 
the  hairs  on  the  affected  spot  are  usually  erect.  Excoriations 
produced  by  rubbing  are  easily  seen. 

Course.  Where  extravasatitm  has  been  slight,  cutaneous  swellings 
usually  disperse  rapidly.  The  extravasate  poured  into  the  inter- 
stices of  the  cutis  is  reai>sorbcd,  and  the  damaged  tissue  underg.H-s 
repair.  The  atatiw  quo  ante  is  thus  restored.  Proper  treatment 
may  remove  such  a  swelling  within  a  few  days;  but,  as  formed 
elements  gradually  replace  the  earlier  infiltration  of  blood  or  serum, 
the  longer  such  swellings  have  exist; d  the  longer  will  be  the  time 
occupied  in  their  removal. 

Subcutaneous  extraviisati<ms  of  blood  or  lymph  do  not  become 
absorbed  so  rapidly,  and  frequently  last  eight  to  fourteen  days  or 
longer.  The  larger  the  fluctuating  swelling,  the  longer  it  persists. 
Sub-fa.scial  extravasations  are  still  more  tedious,  and  hence  those 
on  the  withers  are  always  more  difficult  of  removal  than  those  on 
the  saddle-bed. 

Cutaneous  swellings  are  frccpicntly  followed   by   necrosis  of   the 

skin.     Owing   to  tU-fective   Wnal   nutrition,    it   is   most    common   on 

the  site  of  old  cicatrices,  and  also  where  the  surfaces,  while  still  tender. 

are   again  subjected   to   severe   pressure.     The   living   processes   arc 

thus  arrested,  the  fluids  are  to  a  great  extent    pressed  out  of    the 

tissues  and  ve-sels,  and  limited  necrosis  results.     When  this  occurs. 

demarcation   generally    takes  two  to  three  weeks,   sometimes  even 

longer  ;   it  is  first  completed  in  the  loose  subcutis,  later  in  the  corium 

The  third  termination  is  suppnratitm  :    it  seldom  occurs  in  tli« 

cutaneous  swellings,  but  is  common  in  the  subcutatieous,  especially 

in   those   associated    with   extensive   extravasation.     Suppuration  i> 

met   with    when  the  skin  is  infected  as  well  as  bruised,  and  often 

after  the  knife  has  been   uimecessarily  used.     PtJs  formation   nvty 

lead  to  necrosis  of  the  neighbouring  fascia,  of  the  ligamentum  nucluv 

ami  even  of  the  su))crior  spinous  processes,  producing  fistulous  withers 

Infection    and    burrowing    su|)puration    excite    inflammation,    wind 

increases   the   difficulty   of   free   discharge,    brings   about    a   circiiln 

vitiosus,  and  greatly  delays  recovery.     Hiibner,  during  such  a  cas. 
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affecting  the  occiput  and  the  fthoulder,  counted  200  abscewies,  from 
the  size  of  peas  to  that  of  a  child's  head. 

In  severe  injuries,  like  bruising  of  the  skin  and  soft  parts  and 
crushing  of  the  spinous  processes,  diffused  suppuration  and  lymph- 
angitis are  liable  to  ensue  as  complications,  sometimes  spreading 
in  the  subcutis,  and  not  infrequently  also  under  the  fascia.  Necrosis 
of  the  ligamentum  nuchae,  of  the  superior  spinous  processes,  and 
even  of  the  deeper  portions  of  the  vertebra?  may  occur,  and  in  ex- 
ceptional cases  necrosis  of  the  ribs  and  of  the  shoulder-blade  is  seen. 

The  above  conditions  must  not  be  confouniled  with  certain  forms 
of  eczema,  which  are  particularly  apt  to  attack  riding  horses  in  regions 
where  there  is  much  chalk  dust.  They  affect  the  back,  especially 
l)ehind  the  saddle-bed,  but  the  extent  of  surface  involved,  the  trifling 
amount  of  swelling,  and  the  thick  scurf  formed  sufficiently 
differentiate  them. 

in  a  case  described  by  MoUer,  pus  formation  had  extended  along 
the  fascia  of  the  back  as  far  as  the  pelvis,  producing  necrosis,  and 
also  invaded  the  under  surface  of  the  longissimus  tlorsi,  separating 
the  latter  to  a  great  extent  from  the  ribs.  Several  ribs  afterwards 
became  necrotic.  Pus  also  appeared  under  the  serratu.s  anticus 
major  muscle. 

The  prognosis  depends  on  various  factors.     It  is  modified  by — 

(1)  The  position  of  the  swelling.  The  cutaneous  is  more  hopeful 
than  the  subcutaneous,  especially  if  situated  in  the  withers. 

(2)  The  duration  of  the  swelling.  The  longer  swelling  has  existed, 
and  the  harder  and  more  resistant  it  appears,  the  further  has  in- 
filtration proceeded,  and  the  more  tardy  will  be  resolution.  Fistulous 
withers  of  long  standing  is  usually  difficult  of  cure. 

(3)  Cellulitis  or  lymphangitis  adds  to  the  gravity  of  the  case. 
The  condition  is  of  little  gravity  provided  it  remain  aseptic  ;  the 
occurrence  of  suppuration  renders  it  seriijus,  and  doubly  ."o  if  the 
withers  be  tlie  part  involved. 

(4)  In  prognosing  fistulous  withers,  particular  note  must  be 
taken  of  the  degree  of  swelling  and  pain,  and  the  amount  of  pus. 
Swelling  indicates  extensi<m  of  su})puration,  if  the  discharge  takes 
place  only  on  pressure  from  without,  or  during  moveiui-nts  of  the 
animal.  Intense  pain  points  to  injury*  of  the  superior  s]>inous 
processes. 

Causes.  Certain  horses  suffer  more  than  others,  depending  on 
1,'reater  vulnerability  of  the  skin,  or  on  t'-"  uresenc<'  of  cicatrices 
')!'  scabs,  or  on  peculiarities  in  form  interfci  •  with  the  fitting  of 
the  saddle.     Among.xt  these  nuiy  be  inchnletl  abnormally  high,  low. 
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or  short  withers,  flatness  of  the  ritw.  ke<-l-shaped  breast  and  short 
sternum,  and  distension  of  the  abdomen,  causing  the  girth  to  sh|. 
cattily  forwards.  Old  horses  sometimes  have  the  muscles  m  th.- 
saddle-bed  atrophied,  and  are  therefore  more  liable  to  contract 
saddle-galls.  Vicious,  irritable,  end  restless  horses  which  cannot 
l)e  carefully  saddled  often  suffer,  as  also  do  those  which  have  irregular 
Lame  horses  frequently  have  saddle-galls,  especially  on 
the  withers,  on  account  of  the  unequal  inciilence  of  the  hcnly-weight 
shifting  the  saddle  towards  the  side  of  the  sound  foot.  Saddle-galls 
are  often  caused  by  liorses  sweating  profusely,  or  by  the  skin  Iwuig 
soaked  in  rainy  weather.     The  mechanical  causes  may  lH^  divided 

nto  three  groups— 

(1)  Faulty  construction  of  the  saddle.  The  best  preventer  of 
sad.lle-galls  is  a  skilful  and  careful  saddler.  Though  it  appears  easy 
in  principle  to  distribute  the  pressure  equally  over  the  largest  possible 
surface,  in  practice  it  is  really  very  difficult.  The  saddle  must  be 
neither  too  narrow  nor  too  wide,  and  provision  must  be  made  for 
changes  in  the  condition  of  the  animal.  A  saddle,  when  too  wide, 
endangers  the  withers  ;  when  too  narrow,  it  bruises  the  b<Mlies  oi 
the  ribs  with  the  outer  edges  of  the  l)earers.  The  front  portion  must 
conform  to  the  height  of  the  withers,  which  are  injured  if  it  be  ton 
low.  Fractures  or  bends  in  the  bearers  or  branches  of  the  saddle 
tree  badly-stuffed  panels,  or  repeated  soaking  of  them,  easily  lea.l 
to  saddle-galls.  Parts  of  the  saddle  or  collar,  which  do  not  fit  closel\ 
to  the  body  of  the  animal,  sometimes  produce  skin  excoriations. 

(2)  Faults  in  saddling  or  in  putting  cm  the  collar.  Folds  m 
foreign  bodies  in  the  padding,  however  small,  often  produce  bruises 
The  padding,  if  it  shifts  upwards,  may  injure  the  withers,  'ill. 
practice  of  applying  the  saddle-blanket  so  that  it  shall  be  push..! 
slightly  backwards  when  the  saddle  is  placed  in  position  is  recoiu 
mended  because  the  hair  of  the  saddle-l)ed  will  thus  be  smooth.d 
in  its  proper  direction.  The  saddle,  if  too  far  forward,  may  dire.H.v 
bruise  the  withers:  if  too  far  back,  it  works  forward,  the  gntli 
becoming  loose  and  easily  causing  bruises.  Loose  girths,  an.l  irrcgnln, 
tightening  of  the  component  parts  of  the  girth  in  the  (.'erman  sa.l.ll. 
also  give  rise  to  saddle-galls. 

(3)  Frrors  in  riding.  An  awkward  position  m  the  sa<l<ll.' 
Hieeping  on  horseback,  and  continual  shifting  forward,  displac.-nu.,. 
of  the  saddle  in  mounting,  and  injudicious  riding,  are  frequent  cjius.- 
of  injurv  These  injurious  iiiHuem-es  must,  however,  Ik-  hi  operath.., 
some  considerable  period  In-fore  serious  saddle-galls  are  produ.-.u 
they  seldom  result  from  sliort  excursiom*. 
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Tnatment  To  prevent  the  condition,  gei^eral  experience  suggeHtH 
leaving  the  Hadclle  on  for  half  to  one  hour  after  (liHmounting.  Where 
an  injury  haw  taken  place,  the  vesHeis  are  conipreHsed  and  almoHt 
bloodleHK.  If  presHiire  he  now  Huddenly  and  completely  removed, 
hlood  iH  vigorously  forced  into  tlie  paralysed  vessels,  and  may  thus 
rupture  their  walls.  On  the  other  hand,  if  the  saddle  is  allowed 
to  remain  some  time  in  position,  circulation  is  gradually  restored 
without  injury.  The  fact  that  the  swelling  first  a|)pears  after  removal 
of  the  saddle  supjiorts  this  explanation. 

In  cutaneous  swellings  further  extravasation  is  most  surely  checked 
l)y  cold,  which  causes  the  vessels  to  contract  ;  while  reabsorption 
of  extravasation  which  has  already  tak«>n  place,  is  most  favoured 
by  moist  warmth.  The  us«'  of  cold  is  indicated  in  fresh  cases— that 
is,  in  those  s<H>n  immediately  after  the  appearance  of  the  swelling. 
In  twelve  to  twenty-four  hours,  on  the  other  hand,  moist  warmth 
deserves  preference  ;  and,  where  cold  cannot  be  carefully  and  con- 
tinuously applied,  Preisnitz's  jjoultices  should  be  employed.  The 
use  of  cold  may  be  associated  with  gradual  slight  jiressure,  or,  even 
better,  with  massage.  A  cloth  folded  several  times,  or  a  bag  filled 
with  little  pieces  of  ice,  is  very  useful  in  fresh  cases.  The  old  practice 
of  })inding  a  flat  stone  on  the  swelling  leads  to  necrosis  of  the  skin  ; 
the  application  of  a  turf  soils  the  back,  and  thus  predisposes  to  new- 
bruises.  Massage,  in  the  form  of  gentle  stroking  with  the  fingers, 
greatly  hastens  reabsorption.  Most  cutaneous  swellings  of  recent 
appearance  can  be  removed  in  twelve  to  twenty-four  hours  by  cold, 
iiss(Kiat«d  with  massage.  When  of  longer  standing,  moist  warmth 
ill  the  form  of  Preisnitz's  i)oultices  deserves  preference,  and  can  be 
assisted  by  massage.  Where  necrosis  does  not  result,  this  methotl 
i>f  treatment  always  succeeds.  Tincture  of  arnica,  often  used,  has 
MO  effect  ;  even  its  antiseptic  properties  are  nullified  on  account  of 
the  excessive  dilution  to  which  it  is  generally  subjected. 

Where  necrosis  has  appeared,  separation  of  the  d»'ad  portions  is 
tucilitated  by  Preisnitz's  poultices,  or  moist  warmth.  Portions  of 
necrotic  skin  should  be  dis.sected  away  or  removed  with  dressing 
I  irceps.  Removal  of  the  necrotic  ])iece  of  skin  docs  not  greatly 
i-sist  healing,  because  the  line  of  dis.section  seldom  coincides  exactly 
vith  the  division  between  living  and  dead  tissue.  After  separati(m 
'  !  the  piece  of  skin,  the  wound  is  gradually  filled  up  by  granulations. 

I  III-  general  principles  of  asepsis  must  be  strictly  enfi)rced.  As  soon 
.1-  a  dry  scab  has  formed,  interference  should  lie  avoidetl.  Where 
II'    wound    has   tilled   up,    cicatrisatiim   is   well   advanced,   and   the 

II  inhbouring   swelling   has   clisappeared,    the   .saihlle    may    again    Iw 
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UHed   with  8uch  precautioiw  aH  a  8mo«th  piece  of  waxed  linen  newed 
into  the  flaps,  where  thov  overlie  the  <lamage<l  npot.     Where  a  felt 
numnah  i«  used,  a  piece  orreHpomling  in  nize  and  p.mition  to  the 
injury  may  be  cut  out ;    where  a  padde«l  Hwldle  i8  in  use,  a  portion 
.,f  the  padding  can  Ik-  withdrawn.     ThiH  protectn  the  tender  Hurfu,.- 
while  it  is  denuded  of  hair  and  only  c.vered  with  a  thin  epulermin. 
InjurieH    to    the    withers,    particularly    those    complicated    with 
exudation  and  extravasation  into  the  subcutis,  require  quite  ditTcrci.1 
treatment      In  fresh  cases  cold  is  useful,  but   without  pressure  an.! 
without    massage.     Any   considerable   pressure   usually   causes   pa.n, 
while   m    Httge  favours   further   bleeding   into   the   suln-utis.     All.'i 
tweu^-fuur  hours,   moist   warmth  is  to  be  preferred.     To  prevcni 
infection   and  pus  formation,   an   antiseptic   can   l>e   added  to   the 
compresses,   which  may   »>e    prepared   with    1   per    1,(MM.   sublimatr 
solution      Where    the    tenderness    is    less,    and    large    h«matomata 
exist    massage  may  later  »)e  used.     Artificial  removal  of  the  contents 
may  here  »h-  recommended,  using  a  Pravaz's  syringe,  though  antiscpti. 
precautions  must    in  such  case  be   very  carefully  observed.     H-.tl. 
the  skin  ami  instrument  must  first  be  disinfected  ;   and,  after  removal 
..f  the  extravasation,   mtKlerate  pressure  should  be  maintained    .v 
means    of    antiseptic    dressings    to    prevent    recurrence.     Particular 
care  is  required  in  using  the  knife,   and  fluctuating  swellings   must 
..nlv  be  opened  when  it  is  quite  clear  that  pus  exists.     It  is  prefera  .h 
in  doubtful  cases,  to  employ  a  blister  of  cantharides,  or  biniu.li.l. 
of  mercury,  by  which  a  swelling  is  caused  and  moderate  press,... 
produced  on  the  extravasated  material,  bringing  about  resorption 

Pus  formation  in  the  region  of  the  withers  renders  treatin. nt 
very  difficult.  Removal  of  jius  and  necrotic  material,  ami  prevents n 
of  fresh  infection  and  necrosis  are  the  chief  objects  to  be  sought  m 
these  cases.     The  knife  must  often  be  used  freely.     Sinuses  sh..ul.L 

if  possible,  be  laid  open  to  tlieir  extremity,  piK-kets  exposc.l.  1 

necrotic  pieces  of  lig.  nucha>,  of  fa-scia  and  of  superior  spinous  i„. 
ccH«cs  removed  as  soon  as  possible,     (iauze  or  rublx^r  drains  a>M-. 
the  escape  of  the  discharge,  and  prevent  further  extension  of  iiifc.ti.  n 
In  the  event  of  pus  forming  beneath  the  muscles,  these  are  laid  .'|"  " 
but  care  must   l>e  taken  m.t  to  divide  the  skin  crosswist    ov.i    H,,- 
middle  line  of  the  back,  Ixn-ause  in  this  way  wounds  result,  win  h 
heal  with  ditticulty  on  account  of  tensii.n  or  of  thoir  edges  tun,.- 
inwards.     Sometimes   suppuration    exten.ls    to   the    muscular    ti^  l 
of  the  m-ck,  which  must  then  be  laid  open,  usually  as  deeply  as     ..■ 
lig    nucha',  which,  as  in  poll-evil,  may  le.iuire  to  be  J)artly  tx.  -    • 
In   such   exceptional   ciuses    Hertwig    and    many    ...hers   n-cn,nin.  M 
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dividing  (he  ligftment  nn  inch  or  two  in  front  of  the  netrotic  portion 
{destnolomie  rerriraU).  A  niaHw  of  new  tisHu«-  formn  nt  thin  j.oint, 
constituting  a  harrier  to  the  further  forward  spna.l  of  i)c.r.,HiK. 
Once  thi8  in  pro<luced  the  ninus  in  freely  laid  open,  and  all  the  necrotic 
portions  of  the  ligament   l)ehind  the  cicatricial  tisKuc  removed. 

The  greatest  <Ji»!icult>  in  experienced  where  necro^i^  huK  attiw  kid 
the  superior  spinous  prmesses  of  the  vertehrie.  S-jiarution  take^ 
a  long  time,  and  during  this  process  mw  pockets  may  form  and 
fresh  structures  l)ecome  necrotic.  Should  the  di.-^-aM-d  parts  \h- 
removed  with  the  curette  or  saw.  furt)»er  necrosis  usually  .ic(  urs 
<m  the  surface  of  the  bones,  so  that  with  this  operation  tio  pro^jress 
is  made.  Removal  of  the  diseased  spinous  pnKesw-s  is  only  suc(  essful 
where  permanent  irrigation  can  Ik-  provided  and  |>erfe<t  asepsi.^ 
attained  :  hut.  in  such  cases,  the  results  are  <.ften  highly  satisfactory. 
I'nfortunately  the  inflarnnation  and  pus  formation  only  o<<asionallv 
allow  of  this.  (JcmmI  recoveries  (an  only  U-  c.vpec  t.-d  where  pii- 
formation  has  almost  entirely  disappeared,  and  where  no  marked 
swelling  exi.sts. 

("adiot  and  Dollar  destriU-  a  .  hm-  of  ti-iul  ,us  uithcr-  <  ..mj)!]' at.fl 
with  necrosis  of  the  sui>rH-spini>iis  li^amt-nl.  and  at  a  later  sta^e  with 
necrosis  of  the  liiianientous  tissue  c  pveririj:  the  sides  of  tlie  su|»-rior  spitiiu-. 
pnK'ess  of  the  third  dorsal  vt-rt.-hra.  Tlie  ri»-<n.ti<  part^  w,-re  niiiov(-d 
with  the  bistoury  and  curette,  and  the  wound  dressed  with  in-  ,liri.  and  at 
later  stages  with  iodine  tincture  a'ld  iojoform.  l'ro;rress  was  very  slow 
and  supplementary  operatiuis  htt  ame  necessary.  .Spravirur  with  warm 
ireoiin  solution.  followe<l  by  dressing  with  traumat  .l"  linallv  prov.-d 
siiccessful.  but  the  ca.se  lasted  U-twt-en  four  and  tive  nlonth^  '  ■  ('lini<al 
Veterinary  .Medicine  and  .'"^urjierv.") 

Still  graver  is  pus  formation  under  the  shoulder  blade.  Jn  su(  b 
cu-ses  ncH-njsis  of  the  scapula  and  its  cariilaire  readiiv  occuis  and 
,i.'reat  difficulty  is  found  in  effect iui:  the  e-cape  of  pus  Suppuration 
may  extend  to  the  inner  ,-urface  o|  the  scapula  and  the  fas.);,  of  lij.- 
scrrati  muscles,  and  the  diseax-  ibu-  U'come  lurtbcr  reniov.iJ  from 
llie  po.ssibility  of  direct  treatment  In  such  (  as»-  <()unt<T  openint's 
at  the  posterior  Isirder  of  the  .scaj.ula  irepbinin;;  the  stajmla.  and 
ilie  insertion  of  drainage-tuts-,  may  l«  tried  lliMUirh  -ii'  li  trcatinent 
"tten  fails.  I'ortal  remove.]  the  entire  (artilat:'-  of  j>ro|on4;aiion 
"t  the  scapula  through  a  V-baped  in.  i-i.in.  the  point  .if  the  V  In-int' 
•ibi.ve.  A  portion  of  the  iijiper  niart'ln  ..f  the  s.  apula  wa-  ai-. 
I'inoved.  Several  ilivided  arteri<-s  were  iiiratur.-.l  'I'l,.-  vioumi  « a- 
.li.ssed  for  thre«'  wwks   with  Villat-  -.oiuti'.n.   .-.n.i   b.r  a    bTiiiit'tit 

xitb        R:i!«-!\        ^.K,ti,;ii    ;  i  j,   ;.!;•:.  ;^:..,.        .^  _        ,1.,...        ,-,;;;  j- !,.;  ,  ~^:l 

-ii.cess  is.  however,  exiepti.jnal. 
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In  hruiHOHof  Ihe  witherK.  inflainmiilory  diwawr.f  the  l>un.B  muconn 
lying  «m  the  Muinrior  npinouH  pr.KeHHeH  of  the  Mh  to  7th  cervkal 
vertehrH.  may  <K-(ur.     In  nuoh  caw-H  a  flat  Hu.tiiat ing  nwellmg  app-arx 
on  the  witlur«  vUm-  to  the  mi.l.lle  line,  sotnetinu-H  on  one.  HometimeH 
on  hoth  HideH  ;    often  attainK  the  nize  of  a  nnmll  cheew-plft**'.  ""'• 
in   attended    hv   mcMlerately    developed   nymptomK   of    inflanmmtion 
The  condition' consistK  of  hurnitiH  with  more  or  leHK  extravanation 
into  the  bun.a,  and  may  he  eanily  miHtaken  for  an  ntmcenH.     Itn  hIow 
progreHH  diHtinguiMhe«   it   from   ha-matoma.   which   usually   .h-velops 
rapi<lly      It  w  eanier,  hut  more  .hingerouH,  to  regard  it  an  on  ahncess 
U-cauw  incini.m  always  leads  to  infection  with  pu8  formatum.  whuh 
it    in   (lesirahle   to   avoid.     Should   difWculty   ..ccur   in   diagnoHW.   an 
exploratory   pun.ture    may    U-    made    umler   antiseptic    precautions. 
After  carefully  disinfecting  the  skin,   a  sterilise.!   needle  or  an  ex- 
ploratory  tr.K-ar   may   he   us«'d.     Should   serum   or   hlood   al.m<>   !«■ 
dischargVd.  it  is  clear  that  the  case  is  one  of  bursitis  or  hjematoma. 
\fter  removing  the  contents,  compresses  shouhl  he  api»lied  to  ke(|. 
up  m.xlerate  pressure  ..n  the  pari,   and  prevent   recurren<e  of  the 
exudation  ;    while  to  avoi.l   infection.  disinf«tants  are  used   m  the 
•Iressings.     Where  these  cannot  Ik-  applied,  infricti.m  with  sublimate 
ointment  (1  to  IK)  may  be  mU»pted. 

Kxcoriations  of   the  skin   must    be  carefully   cleansed,   and   tl.c 

surface   p.nvih're.l    with   io<h.form   c.mj.)ined    with   tannin   or   star.'h 

Hour,  or  smearcl  with  a  neutral  fat  or  ointment.     The  latter  should 

1h'  applied  when  swelling  att.-nds  the  excoriation.  an<l  after  apply. i.|: 

the  fat  or  ointment,  either  col.l  or  Preisnitz's  poultices  may  be  usc.l^ 

When  such  places  have  healed,  th.'  skin  sh..ul<l  be  frc.juently  douch.-l 

with  alcohol,  which  lianU.ns  the  skin,  and  the  collar  must   1h>  pio- 

vide<l  with  a  soft  covering  or  a  siaall  i)iece  of  waxeil  cloth,  in  onl.i 

to   prevent   further   injury.     The  active   movements  of  the  muse  .■, 

of  the  skin  sometimes  prevent  the  healing  of  surface  injuries.      I  In- 

„ceurs  espceiallv  in  summer,  when  Hies  abound.     In  su<h  cases  tl. 

application    of  'w.-ak    blistering   ointment    in    the   neighb.nirhoo.l   M 

the  atfeeted  spot  is  of  excellent  service. 


Vl-tii'^ 


(•2.)    lUUlSKS    PUODrCKl)    liY    THE    COLLAH    Ol! 
OTHKK    POK'llONS   OF  THK    HARNKSS. 

The  horse  collar  consists  of  the  housing,  the  two  limt)s.  usu  .  I.v 

formed  of  iron,  the  pad.linir.  ami  the  upper  and  lower  open  gn 

The  collar   must    lie  parallel  with  the  scapula  witlu.ut   toueliin.     - 
which  it   is  apt  to  ih.  if  too  wide,  producing  excoriation  of  tlu^  ■'■■•u 


TRKATMRNT   OF    BRI'ISKS    BV   TIIK   fOIJ.AR. 


4M 


over  tho  WBpular  region.  Most  frecjut-nfly  the  ufijK'r  jtr<K»ve  cauHex 
injury  ;  if  tiK)  narrow  it  l.ruiwH,  if  too  wide  the  nkin  in  rubJjed.  Am 
a  rule,  when  the  jollar  iH  in  lumilion.  there  Hhoiilil  Ih'  Muftieient  room 
to  allow  of  the  hand  pafwing  Ix-twM-n  it  and  the  witherM.  The  collar. 
IjoHidrH.  nuiHt  be  wide  enough  to  Im-  eanily  puwhed  over  the  hormV 
hea<i,  and.  moreover,  fit  the  Hhoulder,  mo  that  it  is  neither  puMhed 
towardH  the  l«'ft   nor  right. 

Injuries  caused  by  the  collar  are  in  all  essentials  similar  to  those 
caus«'d  by  the  saddle.  Those  in  the  neck  region  have  the  same 
significance  as  injuries  to  the  withers,  that  is,  they  are  onlv  grave 
wfien  the  subeutis  is  injured.  As  long  as  the  swelling  is  movable 
and  remains  sharply  defitwd,  tlie  cutis  alone  has  la-en  damaged, 
in  diffus«>  swellings  infection  easily  extends  to  the  lig.  nucha'.  i>r<Mlucing 
cellular  intlanmiation,  necrosis,  and  pus  format i(m  above  the  cervical 
vertebrw— a  conilition  which  offers  great  difficulty  in  treatment. 
This  Ih  particularly  true  of  necrosis  of  the  membraniform  jiortioii 
r)f  the  lig.  nucha*.  Such  diseases  are  always  obstinate,  sometimes 
incurable,  Iwcause  septic  cellulitis,  set  up  between  the  musde-i  of 
the  neck,  leads  to  abscess  formation,  and  renders  it  impossible  to  make 
satisfactory  counter  openings  for  exit  of  pus.  Kxtensive  swelling 
and  profuMe  pus  formation  are  amongst  the  grav«'.st  svmptoms. 

Treatment  must  Im'  bawecl  on  the  same  principles  as  are  lai<l  down 
for  fistulous  withers.  The  skin  must  not  la-  divided  transvcrn-lv 
across  the  top  of  the  neck,  but  the  lateral  surfaces  nt-ed  not  be  spared, 
and  suppurating  muscles  must  Ih'  frwiy  laid  open.  Cutaneous 
swellings  pnMluced  by  collar  pressure  are  to  la-  diagnosed  and  treated 
in  tlu'  same  way  as  similar  injuries  caused  by  the  saddle. 

The  injuries  produced  by  traces,  tail  straps,  girths,  and  surcingles 
usually  consist  of  excoriations  of  the  skin,  are  caus«-d  by  the  harness 
not  fitting  accurately  and.  during  the  animal's  work,  moving  con- 
tinually over  the  surface  of  the  skin,  and  so  rubbing  otf  hair  and 
epidermis.  Such  injuries  are  naturally  favoured  by  a  hard  and 
inugh  con<liti<m  of  the  harness.  To  protect  the  injured  s[)ots.  the 
jMirtions  of  the  harness  causing  the  injury  should  be  covered  with 
Miiooth  waxed  liiu'n,  which  is  laeferable  to  hare  <ir  rabbit  skin.  >omc- 
tiiiics  used. 

in  cattle  similar  injuries  are  caused  at  the  npj>er  part  of  the  ne(  k 
I'V  the  collar  or  yoke.  The  diagnosis  and  treatment  nuist  be  as 
;il...ve  indicated.  In  those  animals  deej>-.s«'ated  suppuratiim  (Hcurs 
III  the  region  of  the  jutll.  giving  rise  to  internuiscular  intlannnation 
1' I'i  sometnnes  priKlu(  ing  conditions  whiclj  are  very  difficult  to  treat. 
lii  lises  on  the  head  in  cattle  are  also  caused  by  yokes,   especially 
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if  the  horw  *«■  pl»r«i  low,  or  the  f.*ehei»d  m  markedly  cony^t 
Su.h  ,nrt.»n.mat.vrv  ,>r.H.««e-  reaiulr  extend  f  -  the  ,,en.*teum.  U-.u 
to  iietr.*!..  of  thefr..atal  »H.ne.  an.1  may  ext.ri.l  to  the  horn  ...r^^ 
,.nKlu..n«  l.H-H.«m«  atid  1---  "f  «he  horn.  Swellimj  m.rea«-l 
Lrmth.  and  pam  .^our  to  a  var>m«  extent  and  deare.-  1h. 
,>r..«n.*m.  however,  u.  u-ually  favourable,  .f  the  an.maU  .an  U-  ud 
;,rt  work  t..r  ^.me  t.me.  A.  to  treatment,  the  «.-neral  pr.n.-.,.l.- 
of  .uriier>-  mu«t  Jk-  p.in.ue<l,  Neerotu-  »H.ne  and  I.H>«-n.d  horn.,  arr 
to  »)e  remove.1.  and  the  spread  of  inflammation  .-he.  ked  hy  .nt,-.p... 

VIL  -TUMOURS    OF   THE    BREAST. 

In  draught  hor^-.  tumour,  occur  m  an«l  under  th.-  -kin.  rh..ri> 
from  fru-tion  of  the  collar.     They  are  either  .in«ie  ..r  .nulfple.  un-l 
„uiv    attain   co.t-iderahle   .ize.     Th.me    in   tfrey    hor.e.   .ue  ^rener.illv 
melanotic  .    in  hor^  of  other  colours  tl  ey  may  rer^ult  trom  .nte.t,un 
with   iH.trvomv.e-.   Htaphyl.K-occ.   an.i  other   pyoKenw-   .-«...   .o„„- 
tinu-H    intr.«luced    hv    dirty    collars.     VV.Ihelm    found    enlarue.mi.t. 
in  the  Hkin  of  the  hreaHt.  each  containing  a  ^raall  pun  centre       l»u> 
ha.l  l>een  treated  with  uuline  and  preparation-  of  mercury  without 
etTct       Ftlua  ho:*  latelv  dei<rilH-.l  certain  dim?a«-d  pro.es-es  ot   th.- 
.km  ..f  the  .houl.ler  a-  tvl..mata.     The  cut  surface  m  recent  cu.m- 
often   appi-arn   .P»lemat.>us.    ami  ..n   .^i-ual   examination   may   eu.-.lv 
\n-   mistaken   for   a    mvxomat.ms   trmuth       the   older   .welling"   ar.' 
rtrm  ai..l  har.l  (tviomata  tihr.>..a.  l'tlu«).     N-r  .«  it  a«t.mi.h.ng  that 
„ew  ^n.wths  ..ften  r.^  fr.>m  the  cutis  or  .uhcutis.  ...n-Mdenmi  t  ,.• 
,h  uues  of  infeetion  here  on  acM.unt  of  the  epi.lermis  Ih-Iow  the  .oliHr 
l„.inu   m.i.enited  an.l  not   infrequently   injure.l.     Many  horses   in  H- 
.ame"  st.d.le  l.av  l.t^-n  seen  to  sut!er  tr,.„i  this  .lise.i^-.  the  tumour^ 
,u.,.earina    un.ler    the   collar    ami    pr...lu.  uil'    intlammat..ry    swclln,- 
from  l.ruisin.'.     In  hors.-s.  l.^al  ccntn-s  ,.f  suppurative  inrtamiiut.'n 
.„Tur    in   tl..'    shoul.lers.   forming    little    n-Klules.     They    or.ti.iu.t.-    >n 
the   s».l,ae.-ons   aiul   hair   tflands.   aii.l   are   comnu.nest    .lunna   «:W'n 
wfithcr       If    thcv    remain    unnotire.l    ami   the    animals    l>e   kept     ,t 
work,    mriammalion   s,,rea.ls   and  al.s.es^-s  torn,    in   the  site  ul    m,- 

"  "prognosis   -t    -ml.    .■nla.Kement,^    .lepemls    on    their    extent       -A 
.M.Mtion     usually    .Utern.inc.l    Lv   .'aretiil    palpation.     Small   tun.    •'• 
ire  eMirpate.l   witl.   the  s,..s«.rs.   larsje   with  the  knife;     when  ..k-u 
:,.    s..,„.i   ,..Hv     reeov'.TV    is    usuallv  eon.plete.   althoiiuh  re.urr.ii.      i- 
,',!„"  M.t.v.,u.'nt        U    the    ..e«leete.l    sweil.na    attains    a    ......M.l,  .  .    u- 

SI/..'    ,.os,ses.ses  ..  l.r..a.l  luise.  ..r  extemls  t..  the  pre-s<'apular  !>!..(>!      " 
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flUmit>  removal  w  mon  diflirnlt  When  i  Mnvniriii  that  th«^'  uUiidw 
«iTi>«mf>licHt<Ml.  Mi-llfT  hanri  •K-ftl«-filycM  i«(i  t him  without  |i«rti(iilar 
troiihio  ..r  lhlll^l>r  'Ihi-  •heal  tiiiin|m  "  riipiin  the  niiiiiial  to  \h- 
kept  from  work,  or  the  collar  to  U-  east  <1  MniM  wannth  fav-.ur- 
their  HiilmHieiu-e.  Thow*-  nii|i|Miratiiiv  iiiii»t  U-  <>|Miie<l  <  .irlv  hikI 
thoroughly  (hHinfetted. 

VIII.     TAPPING    THE    CHEST    i PARACENTESIS    THORACIS. 

This  oporntion.  praetiHed  in  man  ^in<  e  the  e«rli«-:.t  tim.-.  wa* 
firM  iiitriMluced  into  vetj-riiiiiry  "uruery  hy  Ltf<>-i*e  in  l77-_>  It 
is  adopteil  to  remove  Huid.  especially  •  eiiritii-  etTii«inn.  >eldi.in  to 
tjel  rid  of  air.  The  diagno^is  of  »ii(h  <  >>iiditi<.n«>  is  explaine<l  in  the 
text-hiHtks  on  special  palholojry.  and  can  usually  Ik-  determiiXHl 
without  the  explorateur.  In  deteetinjr  empyeinii.  houever.  the 
exploring  nwdle  is  servieeahle.  Pletiritie  effusions  <  nnipres!.  the 
lungs  and  diaphragm,  and.  interfering  with  respiratory  niovt  nunt>. 
and  the  heart  and  great  vessels,  impair  (irculatiDn  Tup)  inc  relieves 
these  untoward  conditions.  Imt  d<K-s  not  al»:i\>  arrest  oulpniirmc 
of  fluid  or  save  life.  Hence  th»'  operation  i>  >oinetin»es  reearded 
as  nn  experiment,  though  it  is  often  perfornieil  !t>  tiimlv  ad..ption 
is  frecpiently  useful  in  hy<lrothorax  follow imr  acute  pleurisv.  thoiieh 
seldom  in  cases  of  empyema.  Xo  jiernianent  iHti.-fit  results  fn  ni 
removing  hl(H)d  from  the  pleural  sac.  hci  ause  if  the  niemhran.-  i^ 
not  seriously  diseas«>d  absorption  rapidly  (Mcur*  In  perforating 
wounds  of  the  chest,  the  early  injection  of  antisi-ptus  and  performance 
of  paracentesis  may  sometimes  prevent  injuri  us  etTects  from  de- 
composition of  the  exudate. 

(1.)  Puncture  of  thk  Thor.w  kok  ISe.movai.  of  Pi.kiritk 
KxUD.\TE.  — The  trcH-ar  used  for  the  larger  animals  has  a  diameter 
of  J  inch;  hut  one  of  smaller  lalihre  is  usually  preferalile.  Side 
o|M'ning8  in  the  cannula  are  not  of  particular  value.  Various  pre- 
cautions require  to  fn?  observed  :^ 

(1)  Carefully  disinfect  the  instrument  and  sitt'  of  o|MTalion. 

(2)  Prevent  entrance  of  air  into  the  thora.v. 

(:<)  Remove    contents  slowly,   to    minimise   interfen-iue    with 

circulation. 

The  patient,  if  possible,  should  stand.  a.s  the  recumbent  pi«*iti>in 

"Illy  adds  to  the  dithculty  of  the  operation.      This  applies  e(|uallv 

'  '  the  smaller  animals,  especially  if  there       much  dy spn<ea      Dogs 

vMth  hydrothorax  sometimes  die  in  a  few  minutes  from  ln-iiig  placed 
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on  the  Hide.     Tho  ..poration  w  not  now  performed  hh  low  down  a« 
formerly.     In  all  animals  the  opening  should  In,  made  either  slightly 
alK)ve  or  slightly   l)elow   the  subcutaneous  thoracic   vein,   keeping 
clear  ..f  the  large  pectoral  muscle,  which  lies  still  lower.    The  upper 
petition    deserves    preference.     Where    both    pleural    sacs    contain 
fluid   the  ..peration  should  l^  performed  ..n  the  right  side,  to  prevent 
injuring  the  heart.    Sometimes,  however,  the  foramina  of  the  post*-rior 
mediastinum    are   bl.K^ked,   and  it   l,ecome«  necessary  to  puncture 
l«,th  si<les  of  the  chest.     The  vertical  boundary  for  punctures  lies 
in  the  horse  U'tww'U  the  r,th  and  H»h  ribs;    in  oxen,  between  the 
ttth  and  8th  :   in  swine,  U^tween  the  7th  and  »th  ;  ami  in  carmvora. 
iKtween  the  Sth  and  8th.     In  actual  ,.ractice  the  ribs  are  o  ten  dis- 
regarded, and  in  the  horse  the  puncture  is  made  a  span    K-hind     .<■ 
point  of  the  elbow.     The  instrument  should  be  inserted  close  t<.  the 
Lnteri..r  edge  of  the  p.mterior  rib  of  the  selected  intercc«tal  spacc^ 
iVor  relations  of  the  ribs  to  thoracic  contents,  seel-igs.  41  »  and  4   1. 
The  hair  is  first  shaved  from  the  site  of  operation,  the  skin  washed 
with  soap  ami  rinsed  with  ether,  and  finally  saturated  with  a  il.s- 
infecting  fluid.     Similar  care  must  ix,  taken  in  disinfecting  the  trocar. 
In  practice    this  is  most   easily  and    safely  effected    by  boiling     .■• 
instrument   in  water,  or  laying  it  in  a  3  to  5  per  cent,  soluti  ■■  • 
,.arbolic  acid.     T..  facilitate  the  eiit ranee  of  the  instrument  an  lucisioi. 
may  first  Ik-  made  through  the  skin  with  a  bistoury  or  lancet,     ilic 
trmar,  grasp..d  with  the  hamlle  in  the  hollow  of  the  right  haiul,  is 
s«pp..rted  with  the  thumb  and  fingers,  while  the  index  finger,  .nor., 
or  less  extended,  is  fixed  on  the  cannula  at  the  point  to  which  tl.r 
tnuar  is  to  enter.     This  distance  varies  according  to  the  thickiuss 
„f  the  thoracic  wall,  and  in  the  larger  animals  varies  from  li  to  - 
in.hes      The  tHKar  is  introduced  perpendicularly  to   the    chest-wal 
-  -until    the   imlex  finger   mtK-ts  the  skin.     To  prevent  entrance  ut 
«ir  the  skin  should  be  pulled  forward  or  backward  lK-f..re  the  punctun 
is  made      The  stilette  is  then  whhdrawn  with  the  right  hand    >vh.l>i 
the  left  supports  the  cannula,  ami  the  left  imlex  finger  is  heUl  remlv 
t.,  close  th.-  ojieniiig  against  entrance  of  air,  which  may  .H-cur  nv  un 
,he  flow  of  fluid  ceases,  when  inspiration  is  specially  dee,p,  or  ^^\^ru 
..ougbing  ensm-s.     If  the  ilischarge  of    fluid  is  prematurely  chck-l 
by  clots  of  lymph  or  bl.K.d.  or  by  app<«*itiun  of  the  lung,  a  few  s  .>.l,. 
lateral  movements  should  l>e  made  with  the  cannula,  and  the  stiUl-. 
or  a  carefully-disinfected  prolw  jiassed  through  it. 

Schuh  has  devised  a  tnx-ar,  carrying  at  its  outer  end  a  reserv,  n 
(trough  ..r  bath),  so  that  the  opening  of  the  cannula  is  alu^.v; 
immersed  in  fluid  ;  but  this  arragement  is  not  a-habie,  and  .«  Hi    ■ 
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used.  The  »o-called  aspirator  (Fig.  387)  coiwistH  of  a  rublnsr  tuJie, 
Ixoiiow  needle,  and  large  syringe  provided  with  a  two-way  tap.  The 
hollow  needle  is  inserted  into  the  chest,  the  piston  raised,  and  when 
the  syringe  has  become  full,  the  exit  ctwk  is  opened,  and  the  contents 
discharged.  The  process  is  then  rejK'ated.  The  aspirator,  however, 
has  been  little  used  in  veterinary  surgery.  The  same  object  is  more 
easily  attained  by  pushing  one  end  of  a  suitable  rubber  tube  over 


Fl<!.  ,'187. — bioulafoy'M  impirutor,  willi  hiinillc  fur  iiitriHliuiiiK  the  nuedlo  uiul 
llt'xililc  CDiiiH-itiiiii  f'T  syriiijic 

the  free  opening  of  the  cannula,  and  dropping  the  other  end  into 
water.  This  syphon-like  arrangement  exert .s  an  axpirnting  action 
'in  the  contents  of  the  thorax,  but   has  the  (iisadvantage  that  the 

Mitflow  cannot  be  exactly  controlled,  while  forcible  aspiration  may 
nipture  pleural   vessels. 

While  using  the  ordinary  instrument,  if  if   be  required  to  check 

lie  outflow  of  fluid,  and  especially  if  excitability.  dyspiKea,  and 
'  "ughii^  set   in,  the  trtiear  must  be   leniovol.    'Ihe  necessity  of 
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rt-moving  pleuritic-  offuHion  gradually,  p<»iiit«  to  the  uw  of  trocars 
of  moderate  calibre.  In  camivora,  and  to  a  Ichh  extent  in  horKen 
and  oxen,  rapid  diwcharge  of  large  (juantitieH  of  fluid  is  lialile  to  proflnce 
sudden  changeH  of  intra-thora<ic  preHsure,  determining  grave  dis- 
turbance of  circulation,  which  may  occawicm  not  only  frt^h  exudaticm. 
but  pulmonary  i)leeding,  sym^ope,  or  even  sutlden  death.  The  danger 
is  greatest  in  left-side  etfusion,  by  which  the  heart  has  Imm-u  pushed 
towards  the  right  side.  Freciuently,  in  horses,  the  whole  of  the 
fluid  is  removed  at  one  operation,  and  if  the  chest  refills  the  o|)eration 
is  repeattnl.  Some  practitioners  advise  removing  only  !<•  to  I.', 
pints  at  one  time,  ami  a  further  (piantity  some  hours  later,  or  on 
the  ft)llowing  tiay.  From  the  position  of  the  tapping,  the  comjiletc 
evacuation  of  the  pleural  sac  is  impossible  ;  but  even  if  it  were  possible, 
as  already  pointed  out.  it  would  not  Ih'  desirable.  In  t.M.  many 
ca-ses   further   etfusion   soon   takes   j)lace.     When   sufficient    Huid    is 


Klii.  ."tSH.     S|K-<ial  tnxiir  ami  caiimila      Thr  sfcniiil  liiiili  i»  pniviilnl  with     i 
li.iiv'  rulilirr  tube,  alli.wiiii!  tlu'  iiistrunu'lit  t"  l>c  uwtl  an  an  anpiritor. 

l>elieved  to  have  lu-en  removed,  the  .stilette,  previously  cleanse.! 
is  again  intriHluced.  and  the  cammla  carefully  removed,  the  wouiiil 
rinsed  with  a  disinfectant,  powdered  with  iodoform,  and  close<l  wit'n 
wound  gelatine,  or  colUnlion.  or  a  suture  may  be  inserted.  TIk 
lH>netits  of  paracentesis  mainly  result  from  its  mo<lifying  intra-thora(  i. 
pressure,  relieving  compression  of  the  lungs,  and  improving  conditi.m- 
for  absorption. 

Thoracic  punc-ture  for  empyema,  or  for  abscess  in  the  luniis.  i- 
i»()t  often  employed,  and  rarely  proves  successful.  The  proccdun 
is  the  same  as  for  pleuritic  etTusion,  particular  attenticm  Ikmii«  j'^ni 
to  antiseptic  precautions.  K.vploratory  punctures  may  somctnu- 
Ik'  needful  for  diagnosis. 

After  complete  removal  of  the  contents,  it   may  l>e  dcsiralili      • 
wiish  out   the  pleural  cavity.     For  this  purpose,  towards  the  i  ■  ' 
of  thechest  a  new  opening  is  made,  through  which  weak  disinfects  ■ 
^..,rme(!  to   bl<H.>d  heat,  are  introch.tced,  and  afterwards  withdri     i 
through  the  cannula  placed  in  the  lower  opening.     Hoffmann  empl<  y  1 
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the  ttili*'  iihihI  for  rarrving  off  the  fluid,  for  intnHluc-ing  into  the  thciray 
Hohition  of  chloritU"  of  Hodiiim.  5  per  cent.  ;  Huhliniate  1  in  5,(Mi(i  ; 
carhohe  imUI  5  per  cent.,  or  thymol  solution  warnunl  to  08  Fahr. 
What  Huccess  wa«  attained  is  not  recorded.  In  man.  au  imiwion 
in  sometimes  made  into  the  ufiper  jiart  of  the  thorax  (thoracotcmiy), 
a  portion  of  a  rih  removed  at  a  lower  (Joint,  and  the  .sac  freely 
irrigated.  Such  o|>erations  are  far  less  hopeful  in  our  patients,  in 
which  treatment  is  generally  a  (piestion,  not  s(>  nju'-h  of  saving  life. 
an  of  restoring  usefulness.  rn<ler  these  circumstances  tiie  ojieration 
is  hurdeneii  with  conilitions  which  it  is  unable  to  satisfy,  aiul  which 
render  it  (htficult  to  carry  out  in  jtrivate  practice.  Tin-  same  is 
largely  true  of  the  surgery  of  the  lung,  lately  introduced  in  man. 
which  aims  at  direct  operative  treatment  of  diseas<>d  |)rocesses  in 
the  lungs  and  in  other  organs  of  the  chest.  As  a  last  re.sort  in  the 
treatment  of  a  valuable  patient  thoracotomy  might',  however.  In- 
tried. 


'\' 
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(2)  T.vppiNc  THE  Perkardiim  in  tiik  l)o(i.— In  the  dog.  tapping 
the  pericardium  Iteeonies  necessary  in  the  treatment  of  exudative 
])eriearditis.  which  occurs  in  the  acute  and  chronic  forms.  Attention 
is  always  first  attracted  hy  the  physical  symptoms. 

As  .siM)n  a.s  the  pericardium  contains  a  i-ertain  cjuantity  of  li<piid. 
flic  heart  is  thrust  upwards  and  a  little  forwartls.  the  degree  of  dis 
plae-ement  de[>ending  on  the  amount  of  exudate.  The  (K-ricardial 
.sac  l)eeomes  di.stended.  especially  about  its  baw.  lifting  the  pulmonarv 
loin's,  and  pushing  them  upwards  towanls  the  vertebis'.  though 
to  a  much  less  degree  than  in  ])leuri.sy.  Thus  on  palpation  of  the 
prwordial  region  the  heart's  impulse  appears  weak,  or  seems  lost. 
On  auscultation  the  .lormal  sounds,  clearly  detected  in  health  even 
in  very  small  patients,  are  dull,  distant,  and  smothered,  or  completelv 
inaudible.  When  the  heart  is  but  slightly  compressed  the  pulse 
preserves  its  character  ;  but  as  soon  as  pressure  becomes  marked 
the  jmlse  grows  small,  fugitive,  weak,  and  sometimes  almost  imper- 
ic|itible. 

Compression  of  the  auricles — the  portions  of  the  heart  which 
ollapse  n*'  :♦  readily —  impedes  the  flow  of  blocKl.  produces  cvanosis. 
\cnous  pul-^'  in  the  jugulars,  and  nuH-haniiol  dyspn(ea  owing  to 
-lasis  of  blcMid  in  the  lungs.  The  symptoms  of  oppression  at  first 
~i»"n  are  undoubtedly  of  reflex  origin,  due  to  the  pain  in  the  inflamed 
i'tricardiuni. 

If   not    treatetl.   acute   pericarditis   may   rapidly   lead   to  death, 
■imetimes  in  less  than  a  week.     It  may  also  (though  exceptionally) 
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termiuate  in  recovery,  the  exudate  becoming  reabsorbed,  the  symptoms 
gradually  diminishing  and  finally  disappearing.  In  certain  cases  it 
assumes  the  chronic  form. 

In  general,  when  the  veterinary  surgeon  is  called  on  to  examine 
a  dog  affected  with  exudative  pericarditis,  the  disease  has  already 
iKH-n  in  existence  for  some  time,  occasionally  for  several  weeks; 
and,  provided  he  mak>s  a  complete  examination  of  the  patient,  and 
d«K's  not  forget  the  iicart,  a  careful  consideration  of  the  signs  fur- 
nished by  palpation,  percussion,  and  auscultation  should  enable 
him  to  arri.e  at  a  correct  diagnosis.  Ascites  is  often  the  most  striking 
symptom,  and  puts  erne  on  the  right  path.  It  is  usually  easy  to 
differentiate  iR'tween  pericarditis  and  pleurisy.  In  pleurisy  with 
moderate  exudation,  resembling  tlmt  of  pericarditis,  the  zone  of 
dulness  changes  with  the  animal'n  positi«m.  By  standing  the  animal 
on  its  hind  legs  the  heart-so  -nds  and  vesicular  murmur  liecome 
readily  iHTceptilli  .  while  the  upper  part  of  the  thorax  is  resonant  ; 
in  Ihe  normal  stautling  position  the  resonance  disappears  or  becomes 
dulled. 

When,  despite  treatment,  the  exudate  increases  and  the  symptoms 
Ufome  more  marked  and  alarming,  or  when  even  on  first  examination 
the  general  condition  appears  dangerous,  the  pericardium  can  be 
punctured. 

l)l>eration  is  as  follows -.—The  precordial  region  is  prepared  1>\ 

dipping  away  the  hair,  and  shaving  the  skin  a  little  below  the  centre 

of  the  zone  of  dulness  for  a  distance  of  two  or  three  square  inches. 

The  parts  are  afterwards  washed  with  alcohol,    and  with  a    1    per 

cent,  solution  of  sublimate.    The  aspirator  is  provided  with  a  rublMi 

tube.     The  air  lieing    xhausted  from  the  cylinder  of  the  aspirator, 

the  instrument  is  passed  to  an  assistant  ;    the  point  of  the  needle 

is  then  introduced  at  the  centre  of  the  prepared  surface,  through 

the  fifth  intercostal  space  three  or  four  fingers'  breadth  above  tin 

lower  margin  of  the  thorax.     As  s(M)n  as  its  end  has  fairly  entenil 

the  thoracic  wall  the  tap  connected  with  the  aspirator  is  opjiud 

and  the  nwdle  very  gently  pushed  forward  until  liquid  appears  iii 

the  glass  index  of  the  rubber  tube.     Operating  in  this  way  the  necilir 

iKH'd  only  just  enter  the  pericardium,  ajul  with  a  short  point.  injiii> 

of  the  heart,  which  is  always  pushed  upwards,  need  not  be  fearnl 

Furthermore,  by  using  a  small  needle,  fluid  is  verj-  slowly  withdnuM. 

and  danger  of  syncope  prevented.     In  the  almenee  of  an  aspirate  ■ 

puncture  may  be  effected  with  a  fine  trocar.     The  injection  of  wai    i 

t  per  I'ciit.  borir  arid  solution  or  normal  salt  solution  ha*  'x"*""  -'■•■■-- 

gested  after  withdrawal  of  the  fluid  contents  of  the  sac,  but  is  dilht  ■.  ' 
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tu  {H-rform  and  of  doubtful  utility.  After  u|)(-riitioti  the  wound  is 
cicmod  by  painting  with  collt»dion,  and  the  jiartH  covered  with  a 
cotton-wutjl  dreMHing  and  a  bandage. 

During  the  following  dayH  the  patient  is  fed  on  milk,  milk  j>re- 
paration-',  meat  juiee,  or  fragments  of  raw  meat.  When  apj)etite 
returns,  more  substantial  food  and  tonies  may  Ix"  given. 

When  pericarditis  is  eompiicated  with  ascites  it  is  not  always 
necessary  to  tap  the  abdomen.  Once  the  pericardium  is  relieved, 
the  jH-'fitoneal  exudate  tendu  naturally  to  become  absorbed. 
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TiiK  rtlKldiniiial  walls  r..mi.iiw  tin-  Hkin.  y«-IUiw  «-I.M<tic  »ishii.-,  a  hlm.i.s 

aiK.n.-unoiK,  ll.c  iiius.U.s,  a  layer  of  fat ,  and  llu-  iHTitoncum.      The  iiiiim  Ics 

imrtlv   ov.Tlai.   aiul   inm-s   oiu-   anotliiT.   and    liavi-   nuniorous   tendinous 

exiMiiiMoim.     In  lierbivora  tin-  tliiek  aMoniinal  wbIIh,  wliieli  always  apiH-ai 

distentled    liave  to  su|.|K)rt   the  bulky  <lin«-«tive  viscera,  and  etTeetnally 

protcet  them  fn.ni  external  injtirv,  but  render  examination  of  them  almost 

imi)ossible.     Kxternallv  the  alwlominal   walls  are  rlothe<l   with  skin.  |«.s- 

sessinc  a  well-develo|i(l   sulHutis,   whilst   internally   they  are   lined   with 

iH-ritoneuin.   wlii<h   is  eontinm)Us   with   that    whieh   uivests  the   viscera 

The  healthy  iK-ritoneum  is  smooth  aiKl  shining,  allowin>{  the  vis<era  to 

i)lav  easily  over  one  another  ;    but  when  inHamwl,  exudation  occurs,  and 

the  surfaces  may   In-come  adherent.     Except  as  a  result  of  iK'netratii.f: 

wounds  or  severe  bruisinn  the  abdominal  organs  are  sekloin  injuretl  from 

without.     Voulton    (Sto<kfleth)   found,    however,    the    rumen    of    an    ox 

ruiitured  by  a  blow  from  a  horse's  f.M.t.     r)ertth  rapidly  followeil  fn.ni 

iH-iitonitis  ■   In  horses  ruptures  of  the  spleen  and  liver  have  been  obhcrvcd. 

The  abdominal   walls  receive  their  bk)od   from   (a)   the  lumbar   arten.- 

whieh  enter  In'tween  the  lumbar  muscles,  pass  across  the  abdomen,  In'twecii 

the  outer  and  inner  obli.pie  imiscles,  and  iH-twwn  the  latter  and  the  traii>- 

verM'  alKlominal  muscle,  and  cdininunicate  with  the  other  vessels  of  tli. 

alHlominal  parietes  ;    {b)  tlu>  anterior  alKlominal  artery  which  aris.s  from 

the    internal    thoraci(    artery    and    jMisses    baikwards  ;     (r)   the    i>ost<ni>i 

iilMloininal  artery   which   arises  from   the   preimbic,  takes  a  cours<-  cIom 

l)elow  the  iK-ritoiieum  in  the  middle  line,  crosses  the  inner  injiuuial  rnij;  iii 

a  forward  direction,  and  anastomosi's  with  the  anterior  alKlomiiial  and 

lumbar  arteries. 

I.     BRUISES  OF  THE  ABDOMINAL  WALLS. 

Tlu-se  occur  rather  fretiuentiy  in  the  domestic  aniiuals,  and  an 
caused  by  kicks,  thrusts  with  the  horn,  l)y  animals  rushing  togetlui. 
or   by   collisions   with   vehicleH.     The   nature   of   the   injury    maiiilx 
dei)en(ls  on  the  character  of  the  injuring  body,  and  tiie  force  with 
which  it  is  applietl.     Sometimes  the  walls  are  ruptured,— a  eonditi.'n 
described  later  ;    whilst  the  skin,  on  account  of  its  greater  elasticit> 
remains  intact.     Sharp  objects  produce  surface  wouiuls,  sometin 
perforate  the  abdominal  walls,  and  may  even  penetrate  the  inten 
organs.     Bruises  of  the  al>dt)minal  jiarietes  from  horn-thrusts.  Ai 
are  fre«iuent  in  herbivora,  on  account  of  the  tension  of  the  alulomiii  i 
walls  :    and,  as  in  other  regions,  are  characterised  by  a  subcutanco'; 
solution  of  coiiliiiuily  in  the  tissues  and  vessels.     When  sinall  b!'"  ! 
vessels  and  limited  tracts  of  tissue  are  ruptured,  more  or  less  hai^i 
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firm,  inflammatory  swellings  result.  When  larger  ve«8els  are 
ruptured,  HwellinijH  (lia'niatonmta)  reseuihlinjj  hernite  are  pr(Mluee<l. 
In  large  iiniinal«  extensive  exfravasiitions  (•()n\nu»nly  develop  in  the 
sulM-utis,  or  under  the  pannieulus.  hut  are  rarely  seeti  under  the 
slightly  elastie.  yellow  ahdominal  tunie.  The  tuniea  ahdoniinalis 
may  likewise  Ik-  divided,  antl  th«'  rupture  mistaken  for  a  hernial 
opening.  I^it  sueh  faulty  diagnosis  is  less  serious  than  wlien  a  hernia 
is  mi.staken  for  an  extrava.<ation  or  an  ahscess. 

Progress.     Simple  inflammatory  swellings,  even  when  of  moderate' 
size  anil  situated  on   the  yellow  ahdominal  tunie.   are   more   Oiw^ily 
reahsorhed    than   large    ha>mafomnta.     But    when   the   swelling   dis- 
apjiears.  a  portion  of  the  ahdominal  contents  may  present  itself  under 
the  skin.     From  its  fluetuating  chtiracter  this  new  swelling  may  l>e 
mistaken    for    an    ahscess.     An    ahscess.    however,    is    distinguished 
hy  its  peripliery  of  firm  tissue,  and  sensitive, softening  centre.     When 
an  ahscess  forms,  it  generally  perforates  outwar<ll\.  seldom  discharges 
into   the   peritoneal   cavity   and.   when   opened,    usually   heals.     In- 
flammatory processes  invading  the  pi-ritonetun  cause  thickening,  and 
occasioiudiy  lead  to  adhesions  limiting  the  movements  of  the  howel. 
the  walls  of  which  may  give  way,  as  ("urdt  has  noticed  in  the  horse. 
Ha-matomata    unilergo    a    course   similar    to   that    of    inflummatory 
swellings,  hut  their  resorption  is  less  prohable.     On    their    breaking 
or  lieing  opened,  they  discharge  offensive  flui<ls  and  sometimes  gas. 
In  cattle,  less  frecjuently  in  the  other  domestic  animals,  chronic 
alwcesses  cM-cur  in  the  walls  of  the  abdomen.     The  cause  may  escape 
observation,   the   injury   remaining   unrecognised   for  a  considerable 
period,  and  like  those  of  strangles,  chronic  abscesses   may   have  a 
metastatic  origin.     In  cattle  especially,    months   may  elapse   before 
any  change  is  noticed,  but   then  the  swelling  su<lilenly  and  rapidly 
increases.    In'comes    painful,    sonu'times   contains   gas,    may    pnwluce 
high  fever,  and,  if  not  opened,  soon  breaks. 

The  appearance  of  the  swelling,  as  before  stated,  may  vary.  It 
may  lie  firm.  hard,  and  painful  :  sometiiiics  it  is  fluctuating.  When 
recent,  it  is  often  associated  with  ledemu.  especially  in  deeper  lying 
neighhcmring  |)arts,  under  the  In-lly.  As  pointed  out,  it  may  Im' 
mistaken  for  a  hernia,  an<l  the  rule  should  be  observeil  not  to  operate 
iH-fore  U'ing  perfectly  convinced  of  the  absence  of  rupture.  The 
(ouipressibility  of  the  hernia  is  certainly  characteristic,  but  never- 
theless mistakes  ca.sily  occur.  In  doubtful  cases,  an  exploratory 
|>uncture  n>ay   Ik-  niatle  with  antiseptic   precinitions. 

Treatment  \ewly  developed  swellings  .in-  first  treated  with 
(uld    applications    to    jirevent    further    extravasation;     subsenuently 
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inoiHt  warmth  is  uwd  to  aMsist  diHperMal.  Dwinfectantu,  conjoined 
with  tho  other  npplioutioiw,  will  check  infection  and  pus  formation. 
Where  thin  haw  already  (Ktiirred.  early  opening  is  atlviHahle  ;  indeed, 
the  H«)oner  this  is  «h)ne  the  sooner  will  the  swelhng  disappear,  hut 
care  must  Ih^  exercised  in  «liannoHis.  Owing  to  the  strains  thrown 
on  the  ahdominal  muscles  in  working  animals  the  parts  are  more 
liahle  to  tear  and  produce  hernia*,  and  therefore  rest  is  essential  in 
siich  cas«'s.  (Ihronii^  ahst-esscs  are  U'st  opened  as  soon  as  it  is  clear 
that  no  hcniiii  is  pres«'nt.  and  that  incision  (-an  Im-  nuuh-  without 
fear  of  severe  hlceding. 

II.     WOUNDS   OF   THE    ABDOMEN. 

VVoiTNiw  of  the  abdominal  parictes  may.  from  a  clinical  stand- 
point. Im-  thus  divide«l  : - 

{«)  Surface  wounds;    those  that   do  not  divide  the  alxlominal 
walls. 

(h)  Penetrating  wounds,  extending  to  or  dividing  the  parietal 
peritoneum. 

(c)  Alulominal  wnunds.  v  ith  |>r()lapse  of  intcrtuil  organs. 

((/)  Alulominal  wounds,  with  injury  to  internal  organs, 
(a)  Surface  wounds,  if  not  of  great  extent,  and  not  likely  to  l>c 
followed  hy  further  laceration  of  the  alulominal  walls,  merely  re<|unv 
to  he  kept  clean,  and  are  treate<l  on  antiseptic  principles.  A  tar 
plaster  is  sometimes  useful.  Bandages  are  difficult  to  retain  in  posit  ion. 
and  can  generally  he  dispensed  with.  (Mean  straw  nuist  he  provided 
for  iK-dding.  When-  the  wound  discharges  fr«H'ly.  it  is  dressed  with 
ilisinfccting  fluids.  Such  woun«ls  generally  heal  well  if  freely  tlresscd 
with  i.xloform-tannin  or  glutol.  If  infecti<m  or  suppuratitm  extends, 
counter-openings,  drains,  or  set<ms  are  resorte*!  to.  Where  the  walls 
arc  extensively  lacerated,  and  further  laceration  is  possible,  the 
W(.un<l  should  he  carefully  sutured,  and  supported  with  a  hanilage 
.Strong  ami  de«>ply-inscrte(l  stit.  n.-s  are  required,  pin  sutures  inn\ 
he  necessary,  and  complete  rest  should  he  prescribed.  Suppuralinii 
sc.metimes  occurs  between  the  abdominal  muscles.  This  condition 
is  trcate<l  in  the  same  way  as  sinus-format icm  in  the  thoracic  region 
(/<)  Penetrating  wounds  are  usually  caused  l»y  thrusts  with  tli. 
horns.  \,^  sharp  instruments  like  stable-forks,  lances,  bayotiel- 
knives,  or  scissors,  by  gun-shots,  by  injuries  from  leaping  over  hedin  ~ 
or  fences,  or  by  falling  on  sharp  objects,  as  harrows,  s|.urs.  iV 
'i'hc  bitt-s  of  dogs  may  also  jHiietrate  the  |M'ritoneal  cavity.  I'" 
perforating   character  of   the   wound   can  sometimes   be  detcrmin.  I 
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from  the  appearanrc  of  the  Utdy  prtMluciiig  th*-  wdiinil.  Thi'  prolK- 
Hhoiild  not  at  <mce  Ik-  um-tl,  aH  there  in  rink  of  i'  ronveying  infec-tive 
material  into  the  peritoneal  eavity.  B«'si(le«.  ii  value  for  iliagnoHiK 
in  Huch  canes  is  Hmall,  owing  to  the  layers  of  musele  In-ing  often  dis- 
placed, and  thus  occluding  the  deeper  channel  of  the  wound.  Where 
|»erforation  is  suspected,  the  case  should  Iw  <lettlt  with  as  if  it  were 
provetl  to  exist.  Penetration  of  the  peritoneum  may  shortly  Iw 
denxmstrated  by  symptom!*  of  peritonitis,  marketl  tension  of  the 
ahdominal  wall,  small,  wiry,  frequent  pulse,  paleness  or  dirty  n-d 
colour  of  the  visible  mucous  membranes,  slifht  or  continuous  colic, 
an<l,  in  carnivora,  vomiting.  Perforation,  however,  may  (Mcur 
without  peritonitis.  It  may  Ik-  disclosed  by  jjrotrusicm  of  abdominal 
organs,  or  discharge  of  the  contents  of  the  bowel. 

Every  penetrating  wound  of  the  abdomen  must  be  reganled  as 
dangerous.  The  abdominal  cavity  is  now.  however,  frecpicntly 
o|M>ned.  with  greatly  re<hiced  risk,  in  surgical  operations  undertaken 
for  the  relief  of  tympanites,  abdominal  ascites,  and  the  castration 
of  females  and  cryptorchids.  Numerous  accidental  injuries  with 
perforatitm  often  heal,  even  in  circumstances  apparently  unfavourable 
to  recovery.  (For  illustrations  showing  the  relative  position  of  the 
abdominal  contents  see  Figs.  4I0,  411.  and  412,  section  <m  '  l*uncture 
of  the  Bowel.") 

Prognotis  principally  depends  on  whether  prolapse  of  the  intestine 
ami  peritcmitis  can  Iw  ]>rcventcd.     I'nlike  men.  animals  cannot   be 
kept  for  any  considerable  pericxl  lying  on  the  back,  or  even  quietly  in 
the  recumlamt  position,  and  there  is  thus  greater  danger  of  prolapse 
of  the   lM>wel8.     Peritonitis   may   Iw  prevented   by  antiseptic  treat- 
ment   of   the   w<mnd.     So   hmg   as   asepsis    is    maintained,   recovery 
n»'e<l  not  Ik-  despaired  of.     Even  where  pus  formation  has  occurred, 
recovery   is  not    impossible,  provided  the  inflammatory  disea.se  has 
not   extended    t<»   the   peritoneum.     Retention   of    septic   Huids   an«l 
their  entrance    into  the   abdomen   are   the   chief   dangers,   and    the 
prognosis    largely    depends   (m    the    progn>ss    of    the    wound.     The 
peritoneum  varies  in  sensitiveness  in  the  various  classes  of  aninials. 
Wounds  penetrating  it  are  less  serious  in  carnivora  and  ruminants, 
liiit   mon    so  in  horses,  in  which  the  risks  of  peritonitis  ari'  greater. 
Treatment     The  chief   indications  are  to    maintain    asepsis   and 
prevent  prolapse  of  internal  organs.     The  first  is  attained  by  careful 
Uansing  and    disinfection    of    the    wound  and  its    neighbourhood. 
H  necessary,  blee<!ing  must  be  checked  by  ligaturing  injured  vessels, 
■<;i\  bloiid  preventeti  accumul.itini:  in  the  wound,   but  trtn?i">n>;  nrc 
Illy  employed  in  case  of  need.     F'oreign  bodies,  and  loose  shreds 
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of  tiwue,  likely  to  lK>come  necrotic,  nhouid  l)e  removed.  The  wound 
in  wiu«he«l  out  very  lurefully  with  di»infectttnti»,  one  of  the  IwHt  of 
which  in  lornmive  Kulfliniiitf.  It  may  then  1h«  HUtured  with 
MteriliwHl  i»ilk  ;  cat-Kut  is  not  sufliciently  Htrong.  The  alMloininnl 
muxcleH  luid  the  nkin  should  l»e  hrought  t.>gether  ««-|)arately  with 
dwp  stitiheH.Ko  that  should  wanhing-out  afterwards  JwHome  iieeeH-saiy 
the  outer  Htitches  alone  need  lie  loosened.  On  account  of  the  Knui 
strain  which  the  .-t itches  must  support,  particularly  in  herhivoni. 
cjuilled  sutures  are  employe<l  in  closing  wountU  of  the  a!  dominul 
walls.  Where  ixwketing  of  considerable  (juantities  of  wountl  clis- 
charge  is  prohahle,  «lrains  must  l»e  inserteil.  and  the  parts  once  more 
rinsed  with  disinfecting  fluid,  The  several  dressings  are  ke|.t  in  place 
l.y  surgical  bandages  passed  around  the  hoily  ;  bandages  also  arc 
sometimes  introduced  l)etwtH'n  layers  of  dressings.  In  small  animuls. 
to  prevent  displacement  from  breathing  movements,  the  bandages 
arc  wound  around  both  the  thorax  and  aluhjuien. 

Should  it  subsecpiently  In-come  necessary  to  cast  a  large   animal 
in  order  to  insert  stitches  or  adjust  dressings,  care  will  be  recpiired 
to  prevent  prolapse  or  to  protect  prolapsed  organs.     For  these  purpose . 
it  mav  1h>  necessary  to  apply  a  provisional  dressing.     In  many  cases 
ana'sthesia  is  of  assistance.     After  adjusting  the  dressing,  the  animal 
must    be   kejit    as   quiet    as   possible.     Dogs  are  often   troublesome, 
and  as  they  try  to  tear  «>tf  the  dressing,  mu:4  In-  contiimally  watched 
or  receive  a  full  dose  of  morphine,  so  that  they  shall  sleep  for  several 
hours.     The  larger  animals  may.   if  practicable,  be  placed  in  slintfs 
For  several  days  the  food  chosen  shoidd  l>e  digestible,  nutritious, 
and  small    in   amount,   and   water  given   only   in  small    tpianlities 
During  this  time  fever  may  supervene  ;  if  not  marked  and  if  symptom- 
of  colic  are  absent,  a  favourable  termination  may  Ik-  expected.     Tli- 
dressing  is  left  undisturlR'd.  unless  it  iM-come  saturatr<l  with  disihai>;. 
or  fever  or  other  untowanl  symptom  appear,  when  it   is  remnve.l 
the  wcmnd  cleansed,  disinftnted  ami  the  dressing  replaced.     When 
from   any   cause   dressings  cannot    be  cmployc<l,   the   wound,    alter 
JK'ing  cleanse<l  and  suturcil.  is  irrigatctl  with  antiseptic  fluids.     Daii-i'  i 
of  wound  infection  and  peritonitis  is  greatest  during  the  first  tin. 
days,  but   fnr  some  time  aftcrwanls  the  same  precautions  reganlii, 
the  wound  must    be  observed  anil  care  taken  to  facilitate  draina-. 
A    rise    in   temperature    points   to    peritonitis,   or  abscess   formatm 
and   necessitates  fresh   examiii  itioii   of    the   wmui<l,   or   at    l«-ast    li 
renewal  of  the  dressing. 

(( j  Abdominal    Wounds,    with    Prolapse    of    Internal    Organ*.     ! 
prolapse  of  porti(ms  of  omentum,  bowel,  uterus,  or  other  abdoiuii 
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or^an,  coimtitutt'H  a  <lati|!erou.'«  coinplic  titinri  The  prolapiw  per  nc 
JM  iio»  HO  (langi>rouH,  hut  Wwtv  in  much  <litti(  iilty  in  rt>turniii((  ami 
retaining  it  in  position,  preventing  soiling  and  injury  and  the  entrance 
of  infective  materiaix  into  the  (teritoncal  cavity.  VValthanl  ithowefl 
Ijy  cxperinienti*  on  clogn  and  <atM  that  the  injuriou'*  action  of  the 
air  on  the  peritoneum  depended  on  the  almtraetionof  moiHture,  mil 
not  on  direct  chentical  irritation,  as  hatl  previouKly  heen  Huppo««'d. 
Karly  re|)OMition  is  therefo!     the  m<wt  im|>ortant  indication. 

Omental  pmlapHe  \»  le«)4t  dangerouH,  becauHe,  in  the  event  of 
its  return  U-ing  difficult  or  inipoHHihte.  a  large  piwe  may  l)e  remove<i 
without  had  conHe<iueiiceH.  TIiIh  is  often  done  with  impunity  in 
cHMtrating  hor«e«  and  other  animalH.  Where  the  omental  protrusion 
in  large  and  coutainx  important  bl(MKi-ve8selH,  a  portiim  Ih  withdrawn, 
a  Hterilised  ligatui  applied  to  the  healthy  part,  the  portion  below 
cut  off.  and  the  remaimier  thruHt  back  into  the  (leritoneal  'avity, 
or.  Htill  iM-tter,  into  the  abdominal  wound,  to  which  it  iH-come.t 
attached,  preventing  cgreHH  of  other  organs  and,  pos.sibly,  entrance 
of  infective  wound  discharge.  If  the  protrude<l  omentum  haslK-come 
soiled  or  necrosed,  its  removal  is  imperative.  All  exjMJrienced  pra<'- 
titioners  recommend  its  l)eing  further  withdrawn  and  cut  off.  Moller 
has  repeatedly  seen  abdominal  wounds  in  dogs  and  cats,  in  "  Wich 
the  prolapsed  omentum  was  converted  by  injury  into  a  black  greasy 
niasH  with  an  offensive  smell,  but  when  this  was  excised,  healing 
•juickly  ensued. 

Prolapse  of  the  bowel  is  more  dangerous,  l>ecause  tlu-  viscus 
must  Ih'  returned  to  the  peritoneal  cavity.  Recoveries  nevertheless 
incur  in  all  animals,  provided  the  protruded  portion  l)e  carefully 
cleansed  and  replaced,  and  recurrence  prevented.  It  is  important 
to  effect  reposition  In-fore  the  serous  covering  has  l>eciiine  dry,  infected 
or  iuHanied.  When  the  si-rosa  is  injured  its  vitality  is  lowered  ai.d 
tile  conditions  are  all  in  favcmr  of  the  growth  of  infect iveorganism-> 
which  are  a  very  serious  menace  to  life.  Prolapses  of  the  large  in- 
t<'stine  arc  generally  least  troublesome.  In  the  hors«'.  prolapsi^  of 
the  colcui  or  cax'um,  following  injury  to  the  under  portitm  of  the 
ilidominal  walls,  is  more  easily  re<bice<l  ami  kept  in  |iositiiiii  thin 
that  of  the  small  intestine,  ln'cause  the  colic  mesentery  is  .h()rter 
than  that  of  tin-  small  intestine,  the  visctis  is  U>ss  sensitive  to  operative 
iiiterferemc,  an<l  there  is  less  risk  from  infective  organisin>  mtroihiced 
into  the  abdominal  cavity.  Drolshagen  treated  a  foul,  which  had 
•»H'n  wounded  by  a  horn  thrust ;  the  omentum  and  bowel  were  pi  >- 
•  ipsfd,  the  extruded  bowcj.  wtiicii  was  as  iarge  round  as  a  iH<e-hivc. 
hinderetl  the  animaPs  movements,  and  compelled  it  to  lie  down 
« **■  r,  r, 
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frequently.  After  thorounh  il«'»»n»ting  thi-  lM»wt'l  wim«  ri'turrwHl,  a 
IMirtion  of  the  oimutuin  cut  nlT,  the  w«>uiul  Muture«l  wml  a,  (lr.Mwin« 
applietl.  'rhiHigh  it  hiul  u  few  nlight  uttuek^  «>f  eolie,  the  patient 
app«>drtHl  rentoretl  to  health  in  thrw  \»wk>t,  but  four  niuntlw  after- 
ward* it  die!.  l»«»Ht -mortem  nhowe*!  that  the  nnmll  intestine  had 
paiwed  through  a  rupture  in  the  nuwutery.  and  InHome  utranRulated. 
Kleinpaul  »aw  a  p  net  rating  ahdoniinal  wound  in  the  umhilieal 
region  of  a  mare,  '.auM-*!  twelve  hount  previously  hy  injury  from 
the  teeth  of  a  harrow.  A  portion  .)f  the  Kmall  intestine,  att  large  a« 
a  man"»  tint,  wan  pmlapned,  ledematoun,  and  nwollen.  Thin  wan 
rcplatwl,  an  imloform  drenning  appli***!.  and  fo<Kl  l)eing  withheld 
for  four  dayH,  perfect  healing  ri'Hulted.  Fourteen  <layH  later  the 
mare  gave  birt  h  to  a  foal  and  did  well. 

In  tnatimnt  of  prolapwd  ImiwcI,  uterun,  or  other  aUlominal 
viticuH,  the  thief  point  w  to  prevent  injury  and  soiling.  For  this 
purptMM",  if  large  animals  have  to  Ik'  cant,  a  l>roa«l  cloth  soaked  in 
disinfectant  fluid  is  first  passed  round  the  lnMly.  The  wound  ami 
its  neighbourbxKl,  together  with  the  protruding  porti»)n,  are  then 
carefully  cleansed  with  a  lukewarm  disinfe<ting  Huid  (carb«)lic,  salicylic, 
or  sublimate  solutitin),  and  endeavour  made  to  reduce  the  prolaps*-. 
which  effected,  the  wotind  is  once  more  cleansed,  any  foreign  Ixxlies 
carefully  removed,  and  the  parts  stitched  up.  In  some  caaes  it  may 
lie  necessary  to  enlarge  the  wound  before  reduction  can  t»e  effecteil. 
The  after-treatment  is  similar  to  that  descriljed  in  jjenetrating  wound.-*. 
Should  the  protrudetl  bowel  h.  ve  become  necrotic  recovery  is  rare. 
and  the  formation  of  an  artificial  anus  or  resection,  which  is  worth 
attempting,  offers  the  only  chance  of  saving  life  (compare  "  Foreign 
BotUes  in  the  Bowel").  Small  doses  of  opium  check  the  action 
of  the  bowel  and  diminish  danger  of  peritonitis. 

((/)  AbdomliMa  Wounds  with  InJuriM  to  ConUlnwl  Organs,  in 
herbivora  the  colon  is  most  frequently  injuretl.  on  account  of  it'^ 
great  area,  its  distension  with  hard  food,  and  its  fixed  position.  Tli'' 
more  mobile  small  intestine  U'lng  generally  filletl  with  fluid  frequent Iv 
evades  the  object  producing  the  injury.  In  this  way,  as  experiment- 
have  shown,  pointed  iiistruments,  and  even  projectiles,  may  jtenefriit. 
the  abdomen  deeply  without  injuring  this  intestine.  Horses  fr' 
quently  recover  from  injuries  of  the  colon  and  cfw-um,  although  tin  i: 
peritimeum  is  much  more  sensitive  than  that  of  the  ox,  dog,  or  pit 

Cuilhelin  (St.xktletli)  saw  a  liors*-  with  u  wound  pr<Hluced  by  a  h>i' 
thrust  r>|  inches  in  front  of  the  iiinbilious.  and  the  under  |s>rtion  i>f  i^ 
double  colon  protrudtnl  in  n  nia^<  a»  large  us  a  man's  hea<l.     A  woiin.i 
the  bt)wcl,  ;ij  inche.^  in  length,  dlschargi-d  food  material.     This  was  stitcli. 
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the  bowel  cleaiiHtHl  aiui  replaopd,  tlie  wminil  in  lltr  abdoniiiuil  wall  iewn, 
and  a  (lri>MHint(  a|i|)luHi  ovrr  all.  in  npitr  of  K*'*''^^  Mw«-llin|{,  rcrovcry 
iK-c'urn><i  in  twi«nty-tivf  «lay». 

In  tliiH  connpc-tioii,  HrrU-t  made  ex|)erinienU  in  yi((*.  In  cantratinK 
a  M>w,  he  intentionally  thrunt  hiit  finger  through  the  colon,  drew  the  injured 
|iart  into  the  xkin  wound,  and  Hewe<l  it  up  with  waxed  thread.  The  animal 
rweivwl  no  («MKi  (or  iieveral  davH.  and  rwovered.  The  exti-nt  of  the  re- 
i'U|MTative  |N>werM  in  further  illuittrated  by  a  caHe  reiM>rt«ii  hy  Kichter, 
WiiiUt  endeavouring  to  iniu-rt  a  neton  under  the  belly  of  an  excitable  liorw, 
he  waM  unable  to  Me|wrate  the  Hkin  with  hiH  finger  and  forced  to  une  a  protM'- 
|)oint<>d   bixtoury  and  a  iteton   needl*  'unediately  the    o)NM'ation   wum 

completed,  a  yellow  diHi  harge  of  fu<M' 
with  the  finger  mIiowmI  that  the 


of  ]  of  an  inch.     Within  a  Hhort  t 
the  honie during  Heveral  dayM  lia^ 
that  the  animal  would  die.  but 
and  yoke<l   it  into  a  heavy        i  ,  ,>'       i 
found  IiIm  (Mtient   working?  i'<         •'i>   u/',. 
day"  the  Heton  wan  removil    .m     t>i 
.Such    favourable    concluiii<  .n'        fr 

eniphuMiHe  tlie  im|Nirtance     i    ;'.i'    t        i 

Trtatment  conMiHtH  in  hu  u  .n-     'r 
HteriliiHHl  cat-gut  or  wiik.     (For  fun  in  t 
Suture.")    The  injured  organH  n  ii 
diHinfecteil,  the  wound  and  ItH  nti. 
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I'll" 
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>m  the  wound.     Kxaniination 

iiud  be*"  '*i  ided  to  the   extent 

"     .    .i      It;.    '  we.v  diHcharged, 

Richter  expect^nl 

.  loHe  itrt  Hervice, 

<  later  Richter 

II  ;    in   twenty 

fe«tly  healthy. 

but    thcv 
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l|     !• ::    '  :      I    .lent. 

i  I  .  '  i.-iv. •  :  or   uteruH  with 

1.1' i  I.  i,!  ,1   .  compare  "  Bowel 

)it'  'iiri.ully  cleanoed  and 

lii>"i;    ..ing  next  attended 


to.  S«»metime«  it  may  Ite  poMHible  lo  cleanse  the  peritoneum  by 
waMhing  out  the  cavity  with  lukewarm,  jireviouMly  Intiied  water, 
or  normal  saline  Molution.  It  might  be  uiteful  in  certain  caHes  to 
provide  drainage  by  inMerting  MtripH  of  icnloform  gauze,  or  by  packing 
the  partH  with  the  name  material,  aj«  in  dcme  in  human  Murgery.  The 
sul>«e(iuent  treatment  bun  already  iieen  deHcrilied.  The  rumen 
may  >)e  incised  without  danger,  at  in  rumenotomy  and  puncture  ; 
but,  in  horHeH  and  dogw,  injuries  of  the  stomach  are  serious  ;  more 
HO,  in  fact,  than  those  of  the  bowel  and  uterus.  In  carnivora  they 
are  attended  with  vomiting,  but.  although  serious,  are  not  always 
futttl.  The  treatment  of  injuries  of  the  stomach  is  similar  to  that 
of  wounds  of  the  bowel. 

Abdominal  wounds,  complicated  with  injury  of  ti  kidneys, 
lire  distinguished  by  the  passage  of  bloody  urine,  and  ai  generally 
iicconipanied  by  paraplegia.  In  such  cases  early  slaughter  is  ad- 
visable. Injuries  to  the  bladder  allow  urine  to  enter  the  abdominal 
mvity,  and  are  reeoginsed  by  anuria,  .sometimes  by  urine  flowing 
tiiiin  the  alulominal  wound.  They  almost  invariably  result  in  death  ; 
I'ut  recovery  occasicmally  occurs,  especially  in  carnivora,  tt»<  shown 
■■\  KcxliutT'n  cane.  Wounds  of  the  bowel  arc  sumctitiif"'  .-i-  et)tnpaii!r,' 
I'V  the  passage  of  bUxMl-stained  fa-ces.     in  the   dog,    vomiting    of 
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bl<K)d  indicatpK  injury  to  the  Htomach.  A  Airfi  had  a  iienPlratinR 
alKlominal  w«)un<l.  twrnn-iated  with  prolapw  «»f  thf  Dowpi,  which 
was  replaced  ami  the  wound  «ewn  up  by  a  layman.  In  Huuwquently 
operating  for  the  rupture,  the  bla«»der  waw  eut  int<..  Aft^r  it  had 
»>een  sewn  up  and  a  ligature  pawteil  round  the  hernial  nae,  l>oth  healed. 
Ponfik'«  latent  reHeanheH  nhow  that,  although  nioHt  injurien  to  the 
liver  end  in  «leath,  yet  they  are  not  necensarily  fatal. 

St.Kktk-th  iollett«Hl  sttttiHticn  concerning  the  prognwH  of  uUU.niiiml 
woundH.  complicatwl  with  prolaime  <.f  the  Ih.wcI.  In  tuenty-Heven 
ttbdomiiial  woundH,  pn)la|»«'  wa8  notice.!  fifteen  timeH.  ()f  fourteen  horse*. 
tw«.  niulcH,  two  cows,  and  one  dog.  two  l.orHeH,  one  cow,  and  one  mule 
died  This  result  gives,  however,  no  indication  of  the  relative  gravity 
of  thes,'  ulHlominal  wounds,  the  su<cessful  cases  ap|)an-ntly  having  b.-«-n 
Hcle«t.Kl  for  publicatinn.  The  counw-  in  usually  less  favourable  JewHejeiiko 
saw  thirty-one  .ilKloininal  wounds  in  the  horse  during  the  Kiwso-Turkish 
war.  Thos..  caus.tl  hy  large  pr.ijectiles  wen-  the  gravest  The  sinalUi 
the  »roi.Mlil.,  the  less  the  danger.  Of  eight  hors.-8  with  shot-wouml. 
iniuriuK  the  Ih.wcI.  tive  diwl  with  ,H'ritonitis  ;  three  re<<.ver.Hl  after  suturing 
the  woun.1.  Two  wounds  of  the  stoinwh.  pr.Kluc.-d  by  splinters  of  granite 
l«l  to  death.  One  wound  of  the  stomach  from  a  ball  was  sutured  and 
healed.  Of  f..ur  wounds  of  the  liver,  thn-e  were  fatal  ;  one  case  recoverwi. 
Of  thrtM-  wounds  ..f  the  spleen,  two  end.-d  fatally;  one  re<MJVereil  after 
the  projectile  ha<l  Ik-cii  reinove«l  with  dressing  ftirceps. 

After  jienetrating  wounds  of  the  abdomen,  animals,  like  men, 
sometimes  die  rapi.lly  from  collapse.  It  was  formerly  la-lievcl 
that  this  peracute  progress  was  owing  to  shock;  but  more  recently 
it  ha«  Ixtroine  evident  that  the  real  cause  is  profuse  bleeding  into 
the  alKlominal  cavity.  This  must  In?  borne  in  mind,  and  in  recent 
injuries  the  pulse  and  mucous  membranes  must  Ik-  examined  In'forc 
giving  a  prognosis,  or  attempting  operative  interference,  which  mas 
Ik-  blamed  for  the  animal's  unl<Miked-for  death. 

Ill  order  to  study  the  ctfect  of  injuries  prislu.-e.!  by  pistol  bulleth  di> 
charKed  into  the  iilKlonicii,  I'arkes  cxjieriiiiented  on  thirty-s.-ven  <Jok«  ^ 
thr.-.-  di.-<l  iniiiu-.lialclv  from  hle.-,liiiK  from  the  aorta,  or  from  the  .e:uil 
or  s,,l,-iiir  iirteri.*  ;  iWelvc  liv.-d  for  one  day,  ami  then  du-<l  from  bl.ribiiK 
with  ai.iKanm.cs  of  sh-sk.  The  others  Uv.hI  longer;  but  in  alin..^t  ;.  I 
th.-  iH.wel  <oiiteiits  ohtaine.1  eiitran.e  iiit-i  the  |)eritoneal  euvity.  thoiiu  i 
thev  <..tild  not  Ih>  deUMt^Kl  in  the  skill  wound.  t)f  the  twenty -one  win.  I. 
,li.l'  not  imiiUHliately  |H-risli.  two  di.nl  fr.mi  |»'ritonltls.  Of  twcnty-<'nr 
trcatiKl  by  lu|Hirotoiiiy.  ten  .lieil  in  from  three  clays  to  three-  w.-eks.  an.. 

nine  were  cured.  .  i    •    •     ; 

Chapiit  als<.  pr.Khic.-<l  cx|i.'rimental  alKhmiiiial  wounds  and  iiijuri. 
of  the  alHh.miiial  organs  in  dogs.  Of  thos<.  subjctec!  to  immiHliate  tiv.i 
in.-nl  the  whole  re.'oveie<l  ;  wliere  (reatiiient  was  cX|Nvlant  only  .»2|s-r.eii! 
Cliaput  tI.eref.He  recommciuh-<l  |Kiforining  alMh.minal  Hecti..ii  m  the  iui.l.l 
lii„>  drawing  f,.ruard  and  lixiiig  the  bowel  by  pasMiig  a  director  throu. 
thc'inesenterv,    and    sul.irilij!    the     ii.jur.Ml     s|H.t.      bil.7.ill..lll-Bll..ns  .'• 
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follectocl  a  la."H-  iiiiiuber  of  rliiw-al  rtH-ordK  reft-rriiig  to  variuuH  forniM  of 
abdominal  injury,  from  Kiniple  (lerforating  woundi*  to  »U(li  as  involved 
iievere  injurieH  of  the  containi'd  viMnera.  <)f  eighty-thref  cawH  in  noli(jedn, 
Hixty-five  recovered  and  eighteen  died  ;  five  veaten  in  cowh  all  rertovered, 
as  did  four  eaoeH  in  pigfi.  N'umerouM  rtn-overieH  fn)ni  Himilar  injuriex  have 
more  recently  been  recorded,  thankx  to  antiMvjitie  treatment. 


■  *  I 


i; 


III.    BOWEL  FISTULA   (ANUS  PRETERNATURALIS). 

TiiK  term  howel  KHtula  iH  applied  to  ii  direct  coniniiiniciition 
iietwt>en  the  lumen  of  the  howel  and  the  external  air  thnmgh  the 
Hh<lominal  wall.  A  probe  intrtMluced  into  the  li«tuia  pa«seH  through 
the  abdominal  wall  <lireetly  into  the  bowel.  The  opening'  may  (K-eur 
at  different  points,  but  i«  generally  found  on  the  lower  surface  of 
the  abdomen,  in  hornet*  often  close  l>ehind  the  last  rib. 

Bowel  or  gastric  tistula — not  infrecjucntly  produce<i  for  physio- 
logical objects- -may  also  result  from  accidental  injuries  p<>netrating 
the  alHiominal  coats,  and  Curdt  related  cases  of  the  kind  both  in 
the  horse  and  the  u.x.  Howard  produced  fistula  of  the  colon  in  a 
sucking  pig,  which  was  suffering  from  afr«sia  aiii.  in  order  lo  save 
the  animal.  If,  in  penetrating  alxlominal  wounds,  the  intestine 
is  laid  open,  its  edges  may  unite  to  the  abdominal  wound  and  external 
skin,  and  prtHluee  a  Itowt-I  fistula.  Arn<it,  LindenU-rg,  Dannnann, 
and  others  have  descrilH>d  such  cases  in  horses  and  oxen.  Tiie  injury, 
however,  sometimes  originates  in  the  gastric  or  intestinal  mucous 
membrane.  The  serosa  In-conies  iiiHamed  and  firmly  adherent  to 
the  wall  of  the  abdomen.  an<l  if  now  abscess  formation  occurs,  the 
abdimiinal  walls  may  Im*  |H>rforatc<l  an<l  a  bowel  fistula  proiluced. 
KiirlN-r  saw  a  horse  suffer  in  this  way  after  an  attack  of  colic.  |»er- 
foratio'j  had  (Mcurred  close  to  tin-  middle  line  of  the  abdomen  Ixliind 
the  umbilicus,  rrban  reported  a  similar  case  in  a  foal,  in  which 
an  umbilical  hernia  had  Int-n  opened,  producing  bowel  fistula.  Haycr 
noted  a  like  accident  after  dressing  an  umbilical  ln'rnia  with  nitric 
acij.  Fiirsteidterg  describes  a  fistula  of  the  aboniasum  in  a  cow. 
S<'ven  to  ten  minutes  afler  receiving  water,  a  stream  of  fluid  mixed 
with  f<HKl  was  projected  several  feet  beyond  the  wound.  Klourcns 
|ir(Hluce<l  tistula  of  (he  n'nu'ii  arlifirally  for  the  purpose  of  studying 
lumination  in  oxen  and  sl)e<>p.  and  flaubncr  saw  siastric  tistula  in 
^lieep  resiiM  from  giv'ng  arsenic  insufficiently  powdeii'd.  Foreign 
lMKfi««  swallowed  by  cattlu  often  produce  gastric  HstuUe,  i>n<l  jierforate 
'lie  wall  of  the  abdomen,  or  that  of  the  thorax  close  behinti  the  elbow  . 
'lilt  these  geiterally  heal.  Slre<ke  found  one  half  of  a  pair  of  scissors 
II  the  abscess.     Dunuuann  descrilxs  a  case  ctmipiicated  with  hernia 
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in  a  nine-year-old  mare.     The  fistula  hml  roHuitcHl  fn.m  an  external 

'"^"symptonu  »nd  coum.  Animaln.  with  inteMinal  fintula.  n.a.v 
survive  a  long  time.  ami.  if  lilnTaily  fe«l,  may  even  remain  ui  Ro...! 
c<mditi.m.  though  the  cmntant  .lineharge  conntituteH  a  hlemmh^ 
IVhan  kept  a  foal  umler  ohwrvation  for  two  years.  In  si)ite  ot 
generous  feeding  it  rem«ine.i  thin,  and  on  that  aee..un.  was  hn.oiy 
killed.     In  another  ea*<e  recovery  took   place. 

Trwitineiit  shoul.l  he  directed  to  preventing  discharge  of  how.  1 
contents,  which  is  the  chief  ohsta.le  to  healing.  KiirlK-r  succet-dcl 
bv  passing  a  red-hot  wire  into  the  fistula,  after  which  cicatrisation 
occurred  in  twelve  daxs.  LimlenU-rg  recomm.iids  a  purM-strinu 
suture,  inserted  as  di-eply  .is  possible  so  a«  to  bring  t..gether  the 
inner  end  of  the  fistula,  i.e..  the  opening  into  the  intestinal  wall. 
It  is  not  sutticient  to  cl.me  the  external  ..pcning  by  bringing  the  skii. 
t.^ether.  as  new  almcesses  continually  form.  Dammann  use.l  sutures 
in  one  case,  but  attacks  of  c.lic  .K-curred  ami  .aused  the  ligatuivs 

to  tear  ..ut.  ami    as   th -nml   was   m.   U-ttt-r  after   five   im.nths 

treatment,  it  was  killetl  as  iiu-urable.  Where  the  opening  is  small. 
dn^sing  with  irritants.  ..r  the  use  of  the  actual  cautery,  may  cause 
swelling  of  the  e<lges  an.l  union  :   but  should  this  fail,  a  strong  thrcM.I 

niav    Ik'    passeil    through    the    muscular    walls    of    the    ao.lomcn 

Dammann  .ure.l  the  sec  .ml  case   in  two   months   by   using    liqm.. 

Villati.  applied  -m  a  mass  of  tow  and  kept  in  position  with  a  baiid....'c. 

Should  the  injured  porti.m  of  bowel  have  U-comc  .1  Iher.-nt  to    tli. 

.,l„l.,n.ii.al  swill    :.  section  mav  !«•  cM-ise.!  and  the  <livided  emls  umt.-.l 

l.v  sutures,  n,   III  tl...  case  ..f  small  animals  by  using  Murphy's  butt. .11 

or  a  lube  of  ilccaliititd  bom-. 

IV.     PARACENTESIS    ABDOMINIS    (PUNCTURE   OF    THE    ABDOMEN. 

Skkoi  s  fiuid  collects  ill  till-  peritoneal  sac  in  conse.|uence  of  .  hruiii. 
intfammation  of   the    ptrilom-um.   or   more  frc.picntly   of  disease  ..1 

the   kidii.ys.    liver,   or   dislurbaiK f   cardiac   .irculation,   and   im.v 

reipiire    I.",    be    niiiovcd    by    lapping.      The    pcrit.meum    certan.l^ 
possesses   tb.-   poxu-r   of   rapidly   takniL'   up   large   .pmnlities  of   Ibni 
and  retuniii.g  llieiii  to  the  .iivulatini..  as  clinical  ami  e.xperiiiieiH 
observations  have  sliowii  ;   and  these  facts  accord  vuth  our  conccpli. 
of    the    peritoneal    cavity   as  a    great    lymph-sac.     When,    therebt. 
fluids  remain   for   long   imabsorlHMl,  some  special  cause   must    1" 
work,  and  as  that  .ause  is  not  icmove.l  b\   .Iraining  away  the   tin 
the   latter   tisualK    returns   after   a   sb-.r!    time.      For    this    reason    ■ 
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i)|H>ratii)ii  haH.  a»  the  numt,  imly  a  syinptoinatir  importanre.  It 
may,  \>y  relieving  pri'Msun'  on  the  (lia|)hragm,  mitigate  diftieulty 
in  hreathing,  !)iit  it  seldom  pnKluc*';*  liisting  improvement. 

Diagnosis  of  BMciteH  iH  Heldom  difficult  where  ho  mueh  fluid  iH  preHcnt 
an  to  call  for  puncture.  The  diseane  i«  commonest  in  dogs,  whos«' 
abdominal  walls  allow  the  viseara  t(i  he  readily  examined.  Such 
an  examination  niny  give  valuable  information  as  to  the  cause  of 
dropsy.  One  often  fin<ls  chnmic  cliunges  (tumours.  iS:c.)  in  the 
liver,  which  render  excee«lingly  improliable  any  lasting  benefit 
from  o|H>ration.  The  same  is  true  where  the  dog  suffers  from  heart 
diseiiMe.  In  such  cases  the  abdomen  often  shows  unmistakable 
distension,  which  is  sometimes  attended  with  d\.-i|in<ea.  When 
the  animal  is  standing,  the  wave-like  movement  of  the  tlui<l  may 
he  felt  by  placing  tlie  left  band  on  one  side  of  the  itbdomcn  and  lichtly 
tapping  the  other  side  with  the  right.  This  phenomenon,  termecl 
■■  Sucussio  Hi|>piH-rati.s."  is  n  reliable  syni|)tom  of  drops\. 

Tapping  tin-  pjTitoneul  sac  -a  ver\  sim|>lc  operation  is  i-lfected 
with  a  trocar  of  the  ^ame  size  as  is  cmfiloyed  in  puncturing  the  chest. 
There  being  no  danger  here,  as  in  puncture  of  the  intestine,  of  infecting 
the  peritoneal  cavity  from  the  IiomcI.  and  it  being  cas\  to  disinfect 
the  skin,  the  operation,  when  carefully  carrietl  out.  i.-<  (piitc  simple 
and  not  likelv  to  give  ritu-  to  peritonitis.  Indeed,  in  former  times, 
when  the  principles  of  strict  asepsis  were  not  understood,  the  operation 
was  usually  performed  quite  successfulh    without    antis«'ptics. 

The  puncture  was  formerl\  made  through  the  rectum  or  vagina, 
but  these  points  have  been  abandonetl  bc<'ausc  ot  the  risk  if  infection, 
and  the  operation  is  now  performed  either  in  the  neighbourhood  of 
the  umbilicus  close  to  the  linea  alba,  or  on  one  side  of  the  abdominal 
wall,  the  former  U-ing  usui'lly  selected  in  small  animals.  In  large 
animals,  which  are  updated  on  in  the  standing  fiosition.  the  side 
of  the  abdominal  w.ill  is  inon-  conveiuciit .  In  cattle  the  right 
side  is  chosen,  so  as  not  to  injure  the  rumen,  wliirh  lies  on  the  left  ; 
ill  horses  the  left  side.  iH'cause  the  ca'cimi  is  on  the  right.  The  bowels, 
being  partl\  filleil  with  ga.s.  float  on  the  tliiiil  in  the  lowiT  portion 
of  tile  abdominal  cavit\.  wliii'h  is  coiisc(pientl\  the  point  selected 
fur  puncture.  In  large  animals  the  operation  i>  performed  as  follows  : 
.\fter  shaving  aiul  disinfccling  the  point  of  operation,  an  inei>ion 
N  made  through  the  skin  with  a  |"iiiited  bistoiiiA  or  lancet  to  assist 
the  passage  of  the  trocar.  I*itnctiire  is  then  cfTceted  in  the  same 
way  as  puncture  of  the  thorax  'I  he  trocar  is  carcfull\  disint'erted 
iiid  held  with  the  handle  in  the  .'peralor's  palm,  whilst  the  bue- 
tiiiger.   lying    on    the    cannula,    limits    the    dislanie    to  which    the 
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iiiMtrument  iiuiy  jK^netrato.  In  larger  animalH,  li  to  2  inrlu-H  may  Iw 
allowed  ;  in  Bmaller  ones,  i  to  IJ  inchw.  A»  mum  a»  the  trocar 
has  entered,  the  stilette  w  withdrawn,  and  the  tluid  allowed  to 
diitcharge.  Sonietin>en  a  chwk  occurs,  and  the  cannula  rcquiri'x 
to  lie  moved  in  variouH  dirp<'tionH,  or  cleared  of  clot*  by  |iaiN«in^ 
the  Htilette  or  a  prol)e.  Ah  wnm  at*  the  fluid  ccaws  to  flow,  the  tr«H'ar 
may  U-  rcmovwl,  and  the  wound  treatecl  as  in  o|»erating  on  the  chwl. 

In  o|a«rating  on  the  d«»g.  the  animal  may  lie  laid  on  the  wide,  or 
heUI  ill  the  Htandiiig  powition.  Either  side  may  Im-  punctured  pm- 
vid«Hl  the  opening  is  made  dose  tt>  the  middle  line.  The  under  siirfa^i- 
of  the  ulxlomeii  should  Ik-  disinfected  and  the  ojieration  performed 
lietw<-eii  the  umbilicus  aiul  the  anterior  pubic  JMirder,  as  this  position 
offers  less  danger  of  injuring  the  st<miach  or  liver,  which  is  often 
increased  in  siw  from  chronic  disease.  Not  infre<piently  if  is  necessaiv 
to  repeat  the  operation  after  an  interval  of  a  wwk  or  ten  days. 

An  abdominal  bandage,  with  a  small  "  window."  may  U-  applicil 
U'fore  ojieration,  so  that  by  tighleiiing  it  as  the  fluid  es"apc^  iiilni 
alMlomiaal  jiressure  may  be  .Mislaiiicd  and  syncop<'  jinvenled  After 
<i|H>rati(m.  bmidages  prevent  further  transudation,  tliougli  unfor- 
tunately in  dogs  they  can  seldom  lie  kept  in  place.  To  picveiil 
recurrence  of  ascites,  intra-jieritiuieal  injections  of  alcohol  or  solution 
of  iiKline.  ami  the  adininistraticm,  per  os.  of  diuretics,  like  pota.ssiuni 
citrate,  juniper,  digitalis,  have  Ik-cii  recommemled.  but  this  trcaiinciit 
has  given  little  satisfaction.  HeceiitK.  in  man.  attempts  have  Istii 
niaile  to  modify  the  portal  circulation  and  thus  prevent  ici-uitciu  < 
of  dropsy,  liy  prtslucing  permanent  adlu-sion  Is-twicn  the  ouicnlmii 
and  the  abdominal  wall. 


*«-i 


V.     HERNIA. 

IIkhm  A  or  luptiiif  is  a  conilition  in  wliidi  portioit--  nl  tin-  alKlnininil 
iiiiitents  have  passed  through  the  abdominal  wail.s.  and  lif  micl<  i 
llic  skill.  Should  they  pass  tlimugli  tin  skin,  the  condition  r-  icriiifl 
jirolapsc.  'Ilii-  pa.ssagc  of  abiloininal  organs  tliiniijili  the  di.i|ilini!.;iii 
iiitn  the  tliora.v  is  also  desciilM-d  as  licrnia  (iliapbiauniatii  Iiiiimii 
■  iiid  in  o.veii  strangulation  nf  the  l.nwcl  l>>  ilic  s|H'rinali(  oird  i 
teniietl  pelvic  licrnia.  although  in  tlii'  true  sense  of  tlic  word  tlic* 
belom;  less  tn  the  heriiia-  than  to  tlic  mcaicv'rat  ions 

The  cause  i>f  hernia  is  smnelinies  a  ci>ngenilal  di-teci.  like  i" 
«ide  an  inguinal  ring  <>r  an  open  iiiiiliilieus  Such  hernia'  are.  tliei. 
tiire.  either  < oiigeiiital.  m  devcliip  s.mim  after  birth.  lncrca-<  • 
intraabdominal     pressure      lrc.|ueiil     coughing,     d\spnu'a,     |)ie— u' 
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on  llu«  iilHloint'ii,  or  development  of  gan  in  the  Iniwel  (tympanites) 
all  awHiHt  their  formation,  while  rupture  of  the  abdominal  wall  flireotiy 
prtKluceM  them.  Such  rupture  may  l)e  produced  during  parturition, 
or  by  exceflMive  exertion,  Hevere  pretwure  on  the  abdomen,  or  the 
violent  impact  of  blunt  Intdien.  In  men,  external  inttuenees.  su<;h 
aH  the  pull  of  lipomatouH  new  growths  on  the  abdominal  walln.  may 
intluce  l«K-al  pocketing  and  prepare  the  way  for  rupturen  ;  but  such 
caww  arc  Ht<l<ioiii  Keen  in  animalH. 

Th«-  «'H«ential  constituents  of  a  hernia  are  : 

(1)  The  opening  in  the  alKhmiinal  wall  through  which  the  vi«cu>' 
ha«  ])riitruded  may  be  a  normal  opening  like  the  umbilicuis,  or  one 
abnormally  dilated,  as  the  inguinal  canal  sometimes  is.  or  a  rupture 
in  the  abdominal  coats,  without  solution  of  c<mtinuity  in  the  skin. 

The  rim  of  this  orifice  is  termed  the  hernial  ring.  Its  form  and 
size  vary  greatly.  Sometinies  it  will  only  admit  the  little  Hnger, 
but  in  large  animal.^  it  ina_\  Im-  the  diameter  of  a  man's  Hst.  Some 
times  it  is  round,  sometimes  oval  or  slit-like  hi  umbilical  ami 
iiikMiiiial  licrnia'  it  is  lined  with  peritoneum.  In  a  fresh  ventral 
hernia  the  edges  of  the  ring  arc  formed  by  the  ru|i|iired  abilnmtnal 
(•oats, 

(2)  Tlie  bcrnial  swelling,  winch  may  vary  from  the  size  of  a  hazel 
iiui  lo  that  of  a  mans  head  or  mure,  consists  of  the  portion  of  pro- 
truchtl    viscus   ("  hernial  contents  "■),    and    its  coverings,   the   hernial 

'  sac  ■  The  latter  is  divided  into  neck  and  bas«-.  The  hernial  sac 
consists  of  skin  and  sulnutis,  the  latter  usually  thickened,  sometimes 
of  layers  of  muscle  and  abdominal  fa.-i  ia-.  'Hie  sacs  of  umbilical, 
inguinal,  and  femoral  lieriiia-,  and  those  whose  openings  consist  ut 
ibtiornially  dilated  physic iloirical  apertures,  are  lined  with  peritoneum. 
Ill  those  pr<Hiiiced  by  icaniig  of  the  abdominal  walls,  the  peritonciim 
i>  usually  flividcti  ;  the  internal  organs  iii>i\  then  lie  iitider  the  suliciitis. 
•  iimI  only  be  covered  by  the  hitter  an'  'he  skin. 

The  contents  as  a  rule  consisi    i.i    .■iilicr  a    liwip  ^t    intestine    (en 
tel(iccle)     or     of     oillelltlllll     (e|iiploccle ).      .Soinet  inies     cilti      icele     .iilil 
I  jiipluccle    co-exist    fnrniillg   clltero-<>plplnri|e.       Oillv    .'icasionalU    .111 

"ilief  internal  orjiaiis  like  the  stom.ich  (>;astioci>le).  iii<'iii>  blaiMcr 
.■I  liver  found  in  llie  iicrnial  sic  Sometiines  tlii'  -m-  aUo  cuiil.im- 
I   Minus  tliiiil   (hernial   tliiid). 

Ill    reducible    IU|itlll<'s    Ibe   content-    lie    tie,-     m     the    Nai  ,    .Old    lliiv 

!'•■  returned   In  the   |ieritoneal  cavity   (rcpusitinn.   ta.\i>)  ;     but   some 

■Miles  the  hernial  tdiiti  ii(>  and  sai    becuiiic   adherent     to   .me  .inollier 

"i'l   cuiiipleie    icp.i.sitidii   can    oiil\     de   ellccted    alter   diviMun    ,,t    the 

lliesioii.       llus     constitutes     irreducible     hernia.       I'li.-     irreducible 


; » 


H 


&    li 

ff.     t« 


M2 


lUAUNOHIS    ANr»    PROONOSIS    OF    HKRNIA. 


to 


if   i  ;  t    . 


n.t,. 


n 


chamitpr  may  alno  l»«  due  to  (.trBngulation  or  other  cau«-H.  lik.- 
fXceHsive  distension  of  the  protruded  portion  of  intwtine  by  Ran  or 
hard  inaHHeH  of  fsweB. 

Diacnotis.  A  hernia  in  wldom  difWcuit  to  recogniHe,  provided 
it  Ik-  reducible.     In  such  cawe  it  has  the  following  characteristicH  .-- 

(a)  It  i»  fri«e  from  inflammatory  Hymptonw  (ettpecially  pain), 
in  Hoft.  elastic,  and  compressible,  that  is.  it  may  In-  diminished  by 
pressure. 

(h)  It  varies  in  size  from  time  t.>  time  :  coughing  or  severe  exertion 
increase  abdominal  pressure  and  render  it  larger  ;  but  it  decrease,, 
when  iiilra-abdimiinal  pressure  again  falls. 

(f)  It  is  re<iucible,  that  is.  the  swelling  may  completely  disappear 
on  pressure,  (.r  on  placing  the  animal  in  a  suitable  position,  but  H 
returns  on  removal  of  pressure  or  alteraticm  of  position.  Irrcduci- 
bility  may  Ih'  suspected  when  the  hernial  swelling  undergtK's  little 
or  no  alteration  in  size  from  day  to  day. 

Diagnosis  only  becomes  absolute  when  the  hernial  oiwrnng  is 
discovered.  It  can  generally  »)e  felt  by  thrusting  a  Hnger  int..  tlw 
depth  of  the  sac.  especially  after  reducing  the  hernia.  KxamiiialK.ii 
IH-r  aniim  is  sometimes  useful  in  horses  and  oxen  ;  the  hernial  rmv 
aiKl  the  contained  bowel  may  Ir«  felt  -,  by  tracti.m  on  the  bowel 
the  hernia  can  sometimes  be  reduced.  Exploratory  puncture  ma> 
also  Ik-  resorted  to  in  otherwise  doubtful  cases.  Some  care  is  rcpiirr.! 
to  dilTerentiate  hernia  from  abscess  or  hematoma,  an  error  wludi 
mifht  have  grave  conse.iuences,  as  pointed  out  in  referring  to  bruiM- 

(1     he  abdomen. 

Prognosis.      Retluciblc   hernia   is   not    a  fatal   condition,    but    im 

iately  strangulation    occurs    it    becomes    exceedingly   daiiL'.-ruM^ 

■,      nosis   chieHv    depends   on    the    probability    of    straiigulalicn.    ■ 

lactor    which    will    be    considered    under    the    various    licrn.ic.      Wu 

smaller  the  hernial  aperture  compared  with  the  size  of  the  sa. .  iIm 

greater  the  danger  of  strangulation.     Small  intestine  be.um.-s 

easily  strangulated  than  colon  or  omentum.     The  si/..-  ..f  tlu-  ap.rtm' 
aiKlthe  u.se  to  which  the  animal  is  put,  must   be  c.iisi.l.-n-.l.  «1mI 
it    shoul.l   be  rememlM-re.1   that    slramrulatiou  o.curs  more  eas.K      i 
w..rking-liors.-s.  aii.l  that  large  lu-niiie  may  int.Tf.-rc  with  us.-f.ilii-  ■ 

.Many    h.-rnia-.    aii.l   .-sp.-.ially    uinbili.al    and    inguinal    h.riii;. 
young   animals,   disapp.-ar   without    tieatineiit ,   and   oth.-rs   ina> 
"the  animars  wlmU-  lif.-  with-.ut    int.-rfetum  with   its  us.-. 

lireducibl.-  h.-rnia-  ,.n-  .....r.-  ,lnng.-i-.u>  than  n-<lneil.l.'.  n, 
Itiaii  ol.l.  aii.l  int.-stinal  >  h.iii  ..mental,  b.-eause  in  each  ease  tlu-  tni 
an-  nu)re  likely  to  U-exm.   iiuanerated  than  the  latter. 


i 


I'KtHINOSIS    or   .STKAN(il'I.ATKI>    IIRRNIA. 


-.•2:j 


Strangulation  or  incarceration  in  the  condition  in  which  the 
hernial  ring  eonifirexHeM  the  contcntH  and  interferes  with  normal 
circulation  of  I)I(hh1  and  pa^Hage  of  ingcHta  through  the  intcHtinul 
kMij).  In  conne«juence  of  this  coniprcHHion  the  return  of  hlood  through 
the  veiuH  in  tirnt  checked.  In  them  lilood-|>r(>Mi«ure  ix  lower,  and  the 
wallM  weaker,  and  therefore  circulation  in  more  caHily  interfered 
with  than  in  the  arteriex.  who.>«e  xtrong  walls  and  high  hlood-presHure 
oppoHc  considerahle  rcsiHtance  to  com|)reHsion.  Blood  continuex, 
therefore,  to  enter  by  the  arteries  even  after  the  iiueption  of  strangu- 
lation, and  soon  priKJuces  a  severe  venous  congestion,  usually  a.sscK-iated 
with  more  or  less  c.\tciisive  rupture  of  snuill  vessels  and  h»>morrhage. 
Infective  inH'immalion  of  the  intestinal  wall  follows,  hlood-stainod 
serum  is  exuded,  the  hernial  Huiil  increases,  and  in  consecpience  of 
mixture  with  hlood  liccoincs  red  in  colour.  The  hernial  contents, 
esp«'ciHlly  the  serosa  of  the  intestine,  are  dark  red  or  hliick,  and  this 
coloration  is  distinctly  and  usually  sharply  hotnuU-d  l>y  tlic  ring-like 
circle  of  compression,  which  is  usualK'  grey  an<i  nna>mic.  Both  this 
anuMuia  and  the  venous  congestion  impair  mitrition  in  the  stran- 
gulated parts,  which  if  not  relieved  undergo  necrosis.  Stasis  adds 
to  the  (listurhancc  thus  produced,  hecau.sc  the  im|irisiined  intestinal 
contents  putrefy,  irritate  the  mucous  mcmhranc,  and  co-operate 
with  defective  circulation  in  inducing  necrosis  »{  tlie  mucous 
memhrane. 

Necrosis  first  shows  itself  at  t\.o  points,  viz.,  in  the  deepest  portion 
of  the  lu-rnial  contents,  where  circulation  sulTers  most,  and  at  the 
line  of  stmngulat ic.n.  It  is  well  to  rcnu-mlicr.  from  the  clinical  stand- 
point, that  dark  colour  is  not  always  a  proof  of  necrosis.  The  latter 
i.-i  usually  typified  liy  the  presence  of  grey  pati'lu-s  on  the  surfat'c 
of  the  peritoneum,  or  of  ulciTativc  changes  in  tiw  hernial  conteeits. 
Necrosis  is  suggested  1>_\  the  presence  of  otTcnsive  fluid  or  gas  in  the 
hernial  sac.  The  anterior  portion  of  tlw  howcl  that  is,  the  |>art 
nearest  the  stomach  appc-ars  grc;itl_\  distended  with  food,  whilst 
liie  posterior  portion  may  lie  empty  and  narrower  than  normal. 

Causes.      Strangulation    was    formerly    U-lieved    to    lie    produced 

i<\   s|iasmodH-  contraction  of  the  liermal  ring:    Itut.  apart   froni  the 

'  tcl   that   in  most   ni|itiii<'s  such  contraction  sccins  scarcei\    possilile. 

i~   not    III   lie   iin  ii^incil   that    aciivi'  •  onir.ution  I'ould  continue  so 

'Mg.     Such    views    arc    no    longer    entertained,    and    the    ♦•aus*-    of 

irangulatti'ii  is  to  Ix-  sought   latliei    in  llir  <'haraeter  of  the  hernial 

•  iiitcius.      lntlan)tii,'itor\    swelling   near  the  neck   ot   the   iiernia    nia_\ 

n    'Xccptioiial    (  M»es    laiisi     iii<iH' i-ral  Ion.    Iiiit     Is    exceedingly    rare, 

li'    priuuirv    lactor  in  nicarcer.i' i-.n  is  usuaiiy  increase  in  the  hernial 
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rontentK  ;  f<mven»ely  thw  incTfaw?  may  be  a  ri«iiult  of  incarccratuin. 
Let  UK  iina|(ine  a  cane  :  A  liowe  aflfpcted  with  hernia  nuffeni  from 
tyinpanitra  ;  the  increa*te<l  iiitra-abilominal  preHHure  thrust«  a  large 
portion  of  h<»wel  and  omentum  from  the  ab<tominal  cavity  into  the 
hernial  inw  ;  f>n  account  of  the  increaw  of  the  hernial  contents  the 
ring  l)e<M)ineH  too  narrow  ;  it  pretwes  cm  the  enlarged  contents  and 
interfcrcH  with  circulation  in  the  parts  which  it  Hurroundn,  and  in- 
carceration results  (Figs.  389  and  im\).  Or  let  us  fancy  that  in  the 
posterior  porti(m  of  the  intestinal  tulie-that  is,  in  the  portion 
through  which  the  intwtinal  contents  are  returne<l  from  the  hernial 
sac  into  the  alMlominal  cavity  -some  <heck  occurs,  causing  fa-i-ai 
stitsis.  Neci-ssarily  the  hernial  sac  must  liei-ome  more  or  less  tilled 
with  intestinal  contents,  which  enter  through  the  nnterior  portion 
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VUi>.   'tS'.t.  .1!HI.     Sln'«iiiK   ini'ilmiiiMii  iif  iniMKi'i jiliiiii  nf  iiili'stiiir 
('I)  KfTiTiul.  (:)  Allrri'iil.  |i<irliiiii  of  iiiti'sttiial  Iim>|i. 

of  111.-   iiil»s»iniil   IuIm".   Iiut   cannot   es<-aiw.      Distcimlon  may    fiimllv 
iK'conic  so  great   lliat   the  hernial  ring  acts  a.'*  a  ligature,  and  incar 
ceration    results    aft<r    this    fashion.     The    forward    niovenienls    -.t 
iiilcstinai  contents  may   Ih-  variously  im|M'iUMl.     Thus    the  postcrinr 
|inrtion   of   intestine  not    infrc(iuently   hecomes  twistecl  either   in  lli« 
hernial  sac  or  in  the  peritoneal  <avity.  particiilarU    at    its  ))oinl  "i 
exit  from  the  ring,  and  the  twist,  which  acts  like  a  kink  in  a  rul>l" ' 
tul.e.  may  produci-  fa-cai  stasis  in  the  hernial  sac  ami  inearceratKn 
III  the  same  wav   gradual  distension  of  the  anterior  portion  of  'h 
loop  of   intesiine   lying  in  the  hernial  sac   may  <lisplaee  or  eoiii|ii.- 
the  posterior  portion,  and  liriiig  ahout  fan-al  stasis  and  incareerali-" 
.Xeeurdiiig  to  Rose,  folds  of  mucous  memliraiic  in  the  posterior  |)orli. 
of  the  loop  diminish  the  pa.s.sage  under  certain  circumstances.  iH 
produce   similar   resulls.      In    man   statistics   have   ln>«'n   aceumulai'  ! 
on   the    meiliaiiism   n!    strangulation,   and   attempts    have   also   !"• 
made  tu  solve  the  qi.     tion  of  its  origin  by  experiments  on  anim.i 
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But  lM>th  in  men  and  in  animalM  thi^  (intt  cauMeN  may  Im>  ho  varied 
that  thry  eanmit  tiHually  lie  explaine<l,  and  >h«'rrf(iri<  the  quention 
in  here  of  no  great  important^. 

The  viewH  on  omental  strangulation  are  junt  ax  varied,  though 
all  coincide  in  declaring  that  omental  hernia!  an*  Ii-mh  often  xtrangn- 
lat«<i  than  int«Htinal.  Home,  like  Kiwe,  altogether  douitt  it** 
(K'currenee,  and  have  Hupported  their  opiniouH  liy  ex|N-rinu-ntally 
ligaturing  the  omentum.  Others  allow  itH  iH-curreiice.  an«!  inHiHt 
that  itx  HymptomH  are  Himilar  to  thoHe  of  strangiilntiitn  of  the  in- 
teMtine,  but  lesH  pronounced,  becaum*  the  circulatioii  HJone  \h  inter- 
fered  with. 

Dhlfnotia  m  Heldom  difficult.  Ah  a  rule,  Hymptomn  of  colic  appear, 
and  in  carnivora  vomiting.  The  pain  Ih  regular  und  laHting.  In 
catteH  of  colic  in  ruptured  horneH  care  should  iiivurialtjy  l>e  taken  to 
Kntt  examine  the  hernial  nac.  If  Htranguluted,  the  hernia  will  In* 
found  to  have  increatted  in  mze,  Im'cohu*  hard,  painful,  and  teiiM-r 
than  formerly.  Symptomn  of  peritouitin  8et  in,  and  the  animal 
WKMJ  dies  if  reduction  is  not  etfected.  The  (M-currencc  of  albuminiiriii 
in  Mtrangulated  hernia  ix  certainly  intercHting  from  a  Ncientitic  Htand- 
point,  but  not  clinically. 

Prognoaii.  Strangulated  hernite  unually  kill  in  a  short  time, 
not  infrequently  in  twenty-four  hourw,  and  an  reponition  Ih  often 
difficult  or  comen  too  late— that  in.  when  necronin  ban  already  set 
in — -the  condition  muHt  always  l>e  viewed  an  dangerous.  Spon- 
taneous reduction  in  exceedingly  rare,  partly  on  account  of  the 
IncreaHing  accumulation  of  ingexta  in  the  hernial  l<M>p,  and  partly 
liecauae  the  incarcerated  section  of  bowel  soon  becomen  paralvned 
in  connequence  of  defeirtive  circulation,  and  is  then  unable  to  discharge 
its  contents,  even  when  the  cauHett  of  strangulation  have  Ikh-u  remove«l. 
TiMtBMiit  of  non-«tnuicttl«tad  heroin.  In  many  i-ases,  par- 
ticularly in  slight  herniie  in  young  animals,  no  treatment  is  re- 
(|uired,  liecause  spontanetms  recovery  i.s  usual,  strangulation  rare. 
Peculiarities  of  treatment  will  Ite  separately  dcscrilied  in  connection 
v\ith  eat^h   of   the    various   herniie.     One   ditfercnliales   a    palliative 

lire,  and  a  radi<-al  cure.     The  first  consists  in  bringing  about  agratlual 
iiminutiim  in  the  hernial  sac  ;   the  radical  cure  ut  <'liiNir)K  'b*'  licriiial 

pening. 
The    palliative    cure    depends    on    suitable    dietetic    precautions. 

ipplying    concentrated    and    easily    di>;estcd    footl.    avoiding.'    hard 

'•rk,  and  in  larger  animals  on  the  preservation  of  a  suitable  pojitimi. 

Uut  is  to  sav,  a  position  in  which,  whilst   the  animal  is  in  the  stall. 

11'  viscera   will   be  as  far  as  possible  removed  trnin   ilic  positiun  of 
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MRTHOIlH    or   (TRK    IN    IIRRNI A. 

«■     infiiMiin-M     imiv     Ix"     Niipplrmrnlt'd     by     tlw' 


the     hprnia.      'Y\u'> 
fiilUiwiiig  :  — 

(1)  HiTiiinl  truHH,  Allli«>ii(iili  miuli  nwd  in  iiit-ii,  triixwH  i-aniKit 
!•«•  finplovt'd  to  lh«-  wHiiM*  fxt««nt  in  dnmitttir  aniiu  A*.  TruHHe«  for 
iimuinal  hernia'  in  iiniinaU,  other  than  foalx.  arf  impnutieahle.  and 
it  iH  only  in  exception  il  iiine»  that  they  i  un  Im>  continuously  worn 
in  other  alKlominal  h.  rnia-,  though  the  male  liippopotamui*  in  the 
IVrlin  Z<K.lonieal  (Janlin  wore  nuih  a  trusM  for  a  <-onHiiler«hle  time 
TheM!  appliamei*  will  Iw  deHerilM'cl  in  KjteakinK  of  inguinal  hernia-. 

(•2)  Diminution  in  the  hernial  Hac  and  return  of  the  hernial  eontenl« 
into  the  alxlomen.  I>y  inllanimatory  and  cieatriiial  piM.eHHeH  in  the 
Hkin  of  the  nae  prinluced  hy  «ulphurie.  nitric,  or  <  hmmic  aci«l.  hy 
the  application  of  the  actual  <autery.  or  hy  suIm  utaneouH  inje«tii>ns 
of  common  nalt,  alchohol.  \c.  The  artificial  inHammation  Ih  ac<oin 
panied  hy  Mwellin«  in  the  xkin  and  KulKulis.  antl  the  rontentr*  of  the 
hernia  are  wiid  to  Ih-  j<radually  forceil  into  the  peritoneal  <avity. 
Cicatricial  conlra«ti<m  of  the  cutis  follows,  and  thus  diminishes  the 
size  of  the  hernial  s-ic,  and  even  of  the  hernial  ajierturc.  The  cautery, 
lately  recommended  in  man,  ha  ihe  sanu-  effect.  Kailical  treatment 
c<msists  in  removal  of  the  sac  and  closure  of  the  hernial  aperture 
hy  causinjj  the  hernial  rin^j  or  the  neck  of  the  hernial  sac  t.  imii" 
or  by  other  methixls.  This  prtnedure  presents  jjrcater  (httieullics 
in  animals  than  in  men,  In-cause  it  is  neither  so  easy  lo  attain  asepsis 
nor  to  keep  the  animal  in  the  necessary  dorsal  positi(ui  after 
operation. 

The  following  methiHls  of  radical  cure  are  employed  .— 

(1)  Ligation  of  the  hernial  siic.  This  can  only  Ik-  resorted  to  wlwiv 
the  sac  possesses  a  narrow  neck.  To  prevent  displacement  of  iIk 
ligature,  it  has  Iwen  recommended  to  pass  needles  transversely  lliroiij.'li 
the  neck  of  the  sac.  and  to  apply  the  ligature  over  them.  It  ncfi 
searcely  Ik;  said  that  the  hernia  must  first  he  reduced. 

(2)  In  hernia  with  a  broad  base  interrupted  ligatures  may  I" 
employed.  After  returning  the  hernia,  strong  threads  of  slerilis.d 
silk  are  pas.sed  through  the  neck  of  the  .sac  .lose  to  the  hernial  opciiiiiL' 
The  procedure  consists  thereafter  in  multiple  ligation;  the  skin  '■' 
the  hernial  sac  can  then  Iw  cut  through  ami  separated  from  iiiidci 
lying  tissues,  the  other  coats  of  the  hi-rnia  similarly  treateil.  aip. 
the  skin  brought  together  over  them.  Tbi-*  mellnMl  is  freipiciiiis 
employed,  and  usually  allows  of  healing  b\  first  intention,  win.  • 
greatly  tends  to  ensure  success. 

The  hernial     ,ic  may  also  Ik'  opened,  and.  after  multiple  ligati. 
of  its  neck,  rei  loved,  following  which  the  skin  should  Ik- closed  \mi 
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Mutitrt'M.  HcaliiiK  in  often  ir(>m|tl(>tfil  witlmut  |aiN  foriiiHlion.  Hut 
in  \MfH'  nnimniM,  niul  <>H|M>4'iiilly  in  iH-rhivoru.  Muturini;  tlu-  txTniul 
ririK  **ft«-n  prcwntH  iiwurmount.ililv  <il<  *aclit4,  iM-ttitiiw  llic  iilMluiniiml 
wuIIm  are  t<Ni  Hrni  ami  reMiHiant  to  allow  of  a|i|>roxiniHtion  an<l  union. 
VVher*'  the  a|HTture  Im  Hiit-iike,  further  trouhle  Ih  often  eauH4*<l  liy 
the  hernial  contents  having  l)e<'onie  ailherent  to  the  altiloiiiinal  muIIm. 
an<l  liiMHH-tion  Ih  iMith  ditficult  ami  very  danfterouN.  After  freeing 
the  iMiwel,  or  euttiug  otT  the  omentum,  or,  if  nereMwiry,  ligaturing 
it,  the  hernial  contents  are  return«'<l  to  the  alxlomen  and  the  ring 
Mutured.  To  nnnini  union  of  the  tieatrim-d  edgei*  of  th«>  hernial  ring, 
they  can  In*  pared  with  the  knife  or  KcinHorM,  or  numerouM  MU)H-rti('ial 
ineiHioHM  made.  In  inserting  Huturen,  the  left  hand  holdx  haek  the 
viseera  to  protect  them  from  the  nee<lle.  The  edges  are  hrought 
together  with  strong,  carefully  sterilis<-d  silk,  the  hernial  rin^'  Ix'ing 
as  far  as  poMsiltle  closed.  Where  tension  is  great,  (piilled  .sutures 
are  um-ful.  The  skin  is  afterwards  hrought  together  \iith  strong 
material,  a  deep  hold  heing  taken. 

It  is  scarcely  necessary  to  add  that  the  strictest  antisi-psis  must 
Ik-  olmerved,  without  whi<h  there  is  always  danger  of  peritonitis, 
and  closure  (H-curs  far  less  rapidly  and  certaitiiy.  Finally,  a  radical 
<ure  may  Ik-  eifected  by  applying  a  clam  to  the  neck  of  the  hernial 
■*ac,  a  method  generally  employed  in  umhilical  hernia,  and  (les<-rii)ed 
under  that  head. 

TrMtment  of  atrugulated  h«ml«.  It  has  already  >)een  stated  that 
incarceration  is  always  dangerous,  and  that  treatment  should  at 
once  Ik-  reaurted  to.  The  latter  consists  primarily  in  attempting 
reduction.  For  thia  purpose  the  animal  should  lie  placed  so  that 
the  hernia  i,;  as  olevated  as  pfmsihie,  as  the  contents  then  ten<l  to 
return  to  the  alahiminal  cavity  hy  their  own  weight.  The  rest- 
lessness of  horses,  and  the  tendency  they  have  when  cjust  to  contract 
the  ahdominal  musi-les.  often  cause  difficulty  in  reposition.  To 
avoid  this,  anawthesia  should  la-  produced,  without  which  reposition 
rannot  lie  satisfactorily  effected  in  large  animals.  In  horses, 
chloroform,  in  cattle,  chloral  or  chloroform,  and  in  dogs,  morphine 
IS  usually  employed.  In  oxen  it  is  often  prefcrahle  to  slaughter 
ihc  animal,  because  the  use  of  chloroform  may  make  the  Hiwh  unfit 
tor  food. 

It  should  Ih'  reioemlH-red  that  the  obstruction  always  lies  ni-ar 
'lie  hernial  ring,  and  therefore  that  any  attempts  at  reduction  must 
lie  directed  to  this  point,  pressure  at  the  ba.se  of  the  hernial  sac  iM'ing 
mere  waste  of  tin>e.  In  extensive  hernia,  the  sac  is  grasped  with 
I'oth  hands,  the  points  of  the  fingers  lying  near  the  hernial  opening. 


t  i  1 


I  •"■  It 
III 


MICtOCOfy  mSOlUTION  tbt  chait 

(ANSI  ond  ISO  TEST  CHART  No   2) 


ISi 


^ 

1 

1^ 

^ 

1 

2.2 

36 

■ 

■■ 

4.0 

1 

2.0 

I 


1.8 


^i^ 


A    APPLIED  IM/GE    Inc 

.^S^  I6S3   East   UQ.n    street 

Roch«t«r,   »4««   York  14609       USA 

(716)    482-0  500       Phon» 
(^'6)   288  -  5989    -  fo. 


r: 


M 


,ii:! 


;il. 


I'  vn 


T'V  ■- 


528 


TKKATMENT  OF  STRANOCI.ATED  HERNIA. 


Attempts  arp  then  made  to  diminish  or  return  the  contents  lying 
immediately  over  it,  and  by  gradually  npplied  pressure,  to  get  rid 
of  the  obstruction,  ('old  applications  often  have  a  favourable  in- 
fluence, and  greatly  assist  in  effecting  taxis.  In  Paris,  where  stallions 
are  extensively  employed  and  strangulated  liernise  correspondingly 
common,  the  attentlants  have  instructions  in  such  ca-ses  to  keep 
a  jet  of  cold  water  turned  on  the  parts  until  the  arrival  of  the 
veterinary  surgeon.  It  is  said  that  when  so  treated  the  majority  of 
ca.ses  can  be  reduced  by  taxis. 

Where  the  bowel  is  thought  to  be  twisted  on  the  abdominal  side 
of  the  ring,  the  sac  should  be  moved  sideways,  so  as  to  liti  the  twist 
and  set  free  the  bowel  contents.  This  must  be  done  slowly  but 
continuously  and  in  different  directions,  because  it  is  impossible 
to  tell  exactly  where  the  obstacle  lies.  A  gurgling  sound  may  then 
sometimes  be  heard,  indicating  the  evacuation  of  the  imprisoned 
intestine.  Diminution  of  the  swelling  under  the  fingers  is  a  still 
more  favourable  sign.  Reduction  may  sometimes  be  effected  by 
a  hand  in  the  rectum  exercising  very  mutiouH  traction  on  llic 
incarcerated  jjortion  of  bowel.  The  greatest  care  is,  however, 
reciuired. 

Failing  reduction  by  this  method  within  half  an  hour,  an  incision 
(herniotomy)  must  be  made,  or,  under  certain  circumstances,  may 
be  resorted  to  at  first.  Should  it  be  clear  that  the  displaced  intestine 
is  already  semi-necrotic  or  is  ruptured  in  the  hernial  sac,  one  dare 
not  proceed  to  reposition  on  account  of  setting  up  peritonitis.  The 
longer,  therefore,  strangulation  has  continued,  the  more  careful 
should  the  operator  be  in  attempting  reduction.  Inflammation  of 
the  hernial  sac  and  emphysema  of  the  skin  clearly  point  to  ruptiin- 
of  the  bowel  having  taken  place,  a  condition  which  is  usually  fatiil 
in  animals. 

Incision   (herniotomy)  is  resorted  to,   to  remove   strangulation 
and    may    be   carried   out    in   various   ways.     In   human   surgciy    i 
distinction    is    made    between   hernial    incision   without   opening  tin 
l»eritoneal    cavity,    and    a    similar    operation    with    division    of    tin 
peritoneum.     The  first  or  external  herniotomy  offers  great  ditticuhit- 
but   was  formerly  more  often  practised  than  at  present  ;    nt)wadii\ - 
the  second  method,  or  Internal  herniotomy,  is  more  fre(iuently  resort.. i 
to   as   the   use   of   antiseptics   has  greatly   diminished  danger  fi.-ii 
peritonitis.     The  same   is  true   in  animals.     The  procedure   in  |»  i 
foiming  the  external  operation  is  as  follows  :— The  seat  of  o|,erati' 
is  carefully   disinfected,   the   animal   ana-slhctised   and   placed   in 
suital)le   position,   and   an   incisicm,    which    must    extend   the   en" 


INTERNAL  HERNIOTOMY. 


529 


length  of  the  sac,  is  made  through  the  skin  covering  the  hernial 
swelling.  After  dividing  the  subcutaneous  coverings  to  a  similar 
extent,  an  attemj)t  is  made  to  reach  the  hernial  ring.  Large  vessels 
are  ligatured  to  keep  the  field  of  operation  clear,  firm  portions  of 
connective  tissue  divided  with  the  scissors  or  knife.  By  introducing 
the  finger  into  the  depths,  one  can  discover  the  narrowest,  that  is. 
the  strangulated,  spot,  which  is  then  widened  with  a  herniotonie 
or  tenotome  outsitle  the  peritoneum.  This  effected,  reduction  by 
taxis  becomes  ea.sy,  and  the  wound  is  at  once  carefully  cleansed  and 
sutured  after  the  manner  described  under  non-strangulated  hernia. 

Internal  herniotomy  requires  similar  preparations.  The  incision 
is  made  through  the  skin  in  the  same  way,  and  the  hernial  coats 
lying  beneath  divided  with  a  knife  as  far  a.s  the  peritoneum.  A 
little  fold  of  the  latter,  at  the  ba.se  of  the  hernial  sac.  is  then  raised 
with  forceps,  and  cut  through  close  below  the  forceps  with  a  knife 
held  iiorizontally,  producing  a  small  opening.  Kmploying  a  director 
and  blunt-pointed  scissors  this  opening  is  enlarged,  the  index  finger 
|)assed  into  the  hernial  sac,  and  the  peritoneum  incised  as  far  as 
the  neck  of  the  sae,  the  finger  meanwhile  pressing  back  the  hernial 
contents  and  protecting  them  from  injury.  The  finger  is  now  pas.sed 
into  the  hernial  opening,  the  herniotome  introduced  alongside  it, 
and  the  ring  or  neck  of  the  hernial  sac  divided  at  the  point  of 
strangulatifm.  A  slight  incision  suffices  to  enable  the  contents  of 
the  sac  to  be  returned  to  the  abdomen,  unless  the  hernia  is 
adherent. 

In  umbilical  and  abdominal  hernia",  hernia  knives  are  replaced 
by  blunt-pointed  tenotomes  of  various  forms.  A  special  herniotome 
is  only  necessary  in  inguinal  hernia  in  the  horse. 

internal  herniotomy  has  the  advantage  over  the  external 
operation  that  one  can  determine  the  condition  of  the  strangulatetl 
bowel,  and  should  the  latter  prove  to  be  necrotic,  can  either  proceed 
to  further  treatment  or  resection  of  the  necrotic  portion.  Reposition, 
under  these  circumstances,  would  destroy  any  chance  of  recovery. 
It  .should,  however,  be  repeated  that  dark  coloration  does  not  always 
itidicate  necrosis. 

It  is  necessary  in  such  cases  promptly  to  decide  whether  to  attem})t 
resection  of  the  necrotic  bowel,  a  proceeding  which,  though  certainly 
offering  greater  chance  of  success  in  carnivora  than  in  herhivora. 
ispecially  in  horses,  is  even  in  them  eminently  fatal.  Incarcerated 
portions  of  omentum,  which,  however,  are  seldom  met  with,  are 
first  ligatured  with  aseptic  material  and  then  cut  off,  and  the  wound 
treated  as  before  described.     It  is  of  th"  highest  importance  to  secure 
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asepsis  and  prevent  prolapse  of  the  inteHtine.  Perfect  eleanlinesH 
ensures  the  first,  and  carefully-inserted  quiHe.l  sutures  lead  t.,  proper 
union  of  the  edges  of  the  wound. 

Should  resection  of  a  necrotic  portion  of  intestine  be  (leemed 
advisable,  it  is  very  im,.ortant  to  avoid  infecting  the  peritoneal 
cavity  with  intestinal  contents,  and  carefully  to  provide  for  union 
of  th"e  ends  of  the  resected  bowel.  The  intestine  is  drawn  forwar.l 
as  far  as  necessary,  and  protected  by  layers  of  cloth  dippe<l  ui  warn, 
disinfectant    solution.  i      f  ^i 

After  excising  the  necrotic  portion  with  scissors,  the  ends  ot  th. 
intestine  must  be  rinsed  with  carbolic  or  normal  saline  solution,  and 
their  contents,  as  far  as  possible,  removed  without  soihng  the  wound. 
An  assistant  using  both  hands  gently  compresses  the  g. '  between 
his  fingers,  ami  the  emls  are  then  so  brought  together  that  the  tw<. 
serous  surfaces  are  in  apposition.  To  effect  this,  the  free  edges  o 
the  posterior  portion  are  turned   inwards,  the  anterior  end  pushe.l 

into  this,  and  the  two  sewn  together  with  clt.sely  applied  stitches. 

After   once   more   carefully   cleansing   the   intestine,    it    is   returnee  . 

the    wound   disinfecte.1.    and   stitches    inserted   as   above   described. 

Kxperiments  ma.le  many  years  ago  with  the  simplest  apparatus  ... 

cases  of  invagination  show  that  under  some  circumstances,  espec.ally 

in  oxen,  resection  of   tl.r    intestine  may   prove  successful   (con.pa.e 

with  the  sectiim  (m  "  Suturhig  the  Intestine"). 

VI.     UMBILICAL    HERNIA   (OMPHALOCELE.   EXOMPHALOS). 

BV  union  of  the  visceral  plates  in  the  linea  alba,  the  abdon.ei. 
closes  during  uterine  life  as  far  as  the  annulus  umb.licalis.  whul. 
remains  open  for  the  umbilical  cord,  and  after  birth  cea.ses  to  ex.st 
,m  account  of  oblitcrali.m  of  its  vessels.  In  new-born  an.mals  the 
umbilical  ring  not  infrequently  appears  abnormally  large,  .so  thai 
the  umbilical  c.r.l  .Iocs  not  completely  fill  it.  in  consequence  of  whu  h 
the  skin  and  peritoneum  either  immediately  or  in  the  first  few  weck> 
after  birth,  yield  to  the  pressure  of  the  abdominal  contents.  a..>l 
allow  the  lat'ter  to  pass  through  under  the  skin.  This  con.ht.on 
which  ..ccurs  in  ditferent  clas.ses  of  animals,  though  most  fre.,.ientl> 
in  horses,  oxen,  and  dogs,  has  been  termed  umbilical  hernia,  a...' 
is  divided  into  two  for..is,— viz..  congenhal.  which  is  apparent  ..^ 
birth,  and  ac.piired.  which  appears  during  the  first  few  weeks  then 

after  or  subscque.it Iv. 

.-^^  J,  rule   a  portion  of  the  colon,  ca-cum.  small  intestine,  or  so.... 
times  omentum,  is  found  in  the  hernial  sac,  which  is  comp.^se.l  ■ 
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skin  ftiid  peritoneiiin.  and  which  varies  in  size  from  a  hazel-nut  to 
that  of  a  man's  head. 

Causes.  This  condition  is  always  <hie  to  abnormal  size  of  the 
umhiiical  ring.  The  larger  this  is  the  more  easily  docs  hernia  occur. 
This  explains  the  hereditary  character  of  umbilical  herniii\  as  ob.served 
by  Viborg  and  Kleonet  in  horses,  and  Benkert  in  dogs  (Stockfletli). 
In  some  congenital  cases,  the  herniated  viscus  has  never  been  in 
the  abdominal  cavity  because  it  has  not  been  surrounded  by  the 
visceral  plates.  After  biith  umbilical  liernia  results  either  from 
over-stretching  of  the  skin  covering  the  umbilicus,  e.g.,  from  violent 
tearing  away  of  the  umbilical  cord  ;  or  it  may  be  causetl  by  any 
circumstance  producing  increase  of  intra-abdominal  pressure,  such 
as  tympanites,  excessive  action  of  the  abdominal  muscles  during 
constipation  (c.*/.,  atresia  nni),  severe  exertion  and  continuous 
coughing.     It  seldom  ilevelops  in  oltl  animals. 

Symptoms.  I'mbilical  hernia  is  recogniseil  b\  the  |)resence  of 
a  swelling  of  the  size  above  mentioned,  which  lies  below  tlie  umbilicus, 
is  elastic,  soft,  sharplj-  defined,  and  free  from  inflammatory  symptoms. 
It  usually  takes  the  form  of  a  larger  or  snialler  hemisphere,  and  seldom 
pos.sesses  a  neck.  By  thru.sting  one  or  two  fingers  upwards  into  the 
swelling,  the  umbilical  ring  can  be  dii^covereil  in  the  de|)th.  Some- 
times it  scarcely  admits  a  finger,  sometimes  the  entire  hand  can  be 
thrust  into  it.  B\  laying  the  animal  on  its  back,  or  ()ressing  on  the 
swelling   with  the  open  hand,   it   disappears. 

No  mistake  can  well  occur,  except  in  young  animals  with  in- 
flammatory di.sea.se  of  the  undiilicus  ;  but  caution  is  required  in 
using  the  knife,  becau.se  such  hernia'  have  often  been  incised  with 
the  idea  that  they  were  abscesses.  Where  the  umhiiical  ring  cannot 
be  felt,  or  its  complete  closure  ascertained,  every  fluctuating  swelling 
at  this  point  must  arouse  suspicion  of  umbilical  hernia.  In  dogs. 
an('  occasionally  in  oxen,  a  swelling  the  size  of  a  walnut  is  seen  in 
the  umbilical  region.  It  is  not  a  hernia,  but  is  due  to  thickening 
of  tile  subcutis.  or  to  remnants  of  the  und)ilical  cord,  which  has 
ruptured  or  been  divided  at  too  low  a  point.  The  swelling  is  not 
atfected  by  pressure,  and  the  umbilical  ring  is  closed.  In  oxen  this 
thickened  tissue  sometimes  becomes  inflamed  and  suppurates. 

Prognosis.  This  depends,  first,  on  the  size  of  the  umbilical 
'Opening,  and  then  on  t.  e  size  of  the  sac  and  the  age  of  the  animal. 
Spontaneous  recovery  is  common,  and  is  favoured  by  small  size 
'if  the  rupture,  absence  of  adhesions  and  youth  of  the  aniina!.  In 
iierbivora  a  small  und)ilical  hernia  generally  disappears  as  scon  as 
'kc  animal   begins  to  receive  solid  food,   which  pnjduces  distc  ision 
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of  the  colon,  and  as  growth  advances  the  abdomen  enlarges  with 
increasing  tension  of  the  mesentery,  parietal  peritoneum,  and  skm. 
bv  which  the  hernia  is  gradually  withdrawn  into  the  peritoneal  cavity. 
Spontaneous  reduction  in  foals  and  calves  may  thus  occur  during 
the  first  vear  of  life,  though  seUb.m  after  this  age.  Incarc-eratu.i. 
is  oMlv  exceptionally  seen  in  animals,  and  then  only  in  such  as  suffer 
froM  tympanites,  in  greedy  feeders,  in  those  inclined  t..  digestive 
disturbances  a.ssociated  with  Hatulanee.  or  after  injury  to  the  hernial 
HR<..    or    the    formation    of    adhesions    which    prevent    spontaneous 

recovery.  - 

Treatment.  The  most  varied  applications,  most  of  them  ot 
little  value,  have  been  recommended  in  umbilical  hernia-.  Amongst 
these  are  local  astringents  and  the  subcutaneous  injection  of  solution 
of  common  salt.  Such  treatment  is  only  followed  by  recovery  where 
the  latter  is  almost  a  foregone  eonclusi(.n.  as  in  small  ruptures  in 
young  animals  and  particularly  in  herbivora.     Amongst  the  palliatives 

most  resorted  to  are — 

(1)  Trusses,  which  are.  however,  only  of  real  use  in  cattle  and 
horses,  and  even  then  to  a  limited  extent .  A  tampon  of  tow,  smeared 
with  Venice  turpentine  to  retain  it  in  position,  is  placed  on  the  hernia 
and  fa.stened  by  a  girth  pa.ssed  round  the  body.  Rolling  in  this 
way  cured  umbilical  herni*  in  foals  in  six  weeks.  Marbot  states 
having  cured  ten  cases  of  the  kind  in  thirty-two  days  by  means  of 
bandages.  As  a  substitute  for  the  bandage,  a  pitch  plaster  may 
be  applied,  or  the  sac  painted  with  collodion  after  reducing  the  hernia, 
but  neither  method  is  reliable,  especially  on  the  very  elastic  skin  of 
dogs,  and  plasters  seldom  remain  a  sufficient  time  in  position  to 
have  any  permanent  good  effect. 

(2)  Caustic    and    blistering    substances,    like    sul])huric    or    nitric 
acid  or  cantharides  ointment,  applied  to  the  hernial  sac,  have  been 
recommended  in  the  larger  animals  (horse  and  ox).     In  France  nitri. 
aeid  was  first  recommended  in  1848  by  Dagot,  and  about  the  same 
time  it  was  used  in  Germany  in  common  with  sulphuric  acid.     Thf 
latter  is  generally  diluted  with  3  to  5  parts  of  water  or  spirit,  and 
rubbed  into  the  hernial  sae  daily  for  five  to  eight  days.     Concentrated 
sulphuric  or  nitric  acid  is  applied  with  a  glass  rod  in  the  form  «'i 
lines.     The  lines  must  be  at  least  J  to  I  of  an  inch  apart,  and  the  am: 
can  seldom  be  used  more  than  twice.     Others  apply  the  concentratf  i 
sulphuric  acid  with  a  brush  to  the  entire  surface  of  the  sac  twic. 
beginning  at  the  periphery,  and  taking  care  that  the  lowest  porti. 
of  the  sac  does  not   receive  too  iiiiich.      Particular  care  is  rcquin  < 
in  applying  concentrated  nitric  acid,  and  it  should  never  be  left  '  ■ 
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the  owner,  but  b«>  used  by  the  praetitioner  himself.  The  irritant 
effect  is  sometimes  too  great,  and,  owing  to  excessive  swelling  and 
tension,  the  skin  tears  through  or  becomes  necrotic  before  union 
has  taken  place  at  the  neck  of  the  hernial  sac.  Prolapse  of  the  bowel 
then  occurs,  as  noted  by  \Vel)cr  in  foals  and  Roche-Lubin  in  dogs. 
The  thinner  the  sac  and  the  skin  covering  it,  the  greater  the  care 
required  in  applying  concentrated  acids.  Duriaux  and  Cagny 
recommended  sinapisms  instead  of  acids,  stating  that  mustard 
produces  the  same  effect  as  acids,  but  is  less  dangerous.  Acids  are 
useful  for  this  purpose,  because  they  do  not  soften  the  structure 
of  the  skin  like  alkalies,  but  give  a  firm  scab.  Nitric  acid  produces 
a  stronger  effect  than  sulphuric,  and  is,  therefore,  more  painful  and 
dangerous,  while  chromic  acid  anrl  bichromate  of  potash  (1  to  3) 
often  affect  deep-seated  structures  too  much.  The  swelling  which 
appears  is  the  best  guide,  and  immediately  it  seems  sufficient,  further 
application  should  be  avoided. 

The  actual  cautery  has  been  recommended  with  the  same  object, 
and  is  applied  in  the  form  of  lines.  In  France  and  Belgium  bandages 
and  blistering  ointments  have  been  simultaneously  used,  but  this 
•'  mixed  "  method  is  not  con.mendable. 

For  the  horse  Degive  recommends  a  bandage  which  carries  a 
plate  of  tinned  iron,  14  inches  long  and  4  broad,  formed  to  respond 
to  the  lower  surface  of  the  belly,  upon  which  it  is  fastened  by  two 
rollers.  The  plate  has  a  rounded  prominence  about  2  inches  high 
on  the  side  next  the  abdomen,  which  fits  into  the  hernial  ring  and 
keeps  back  the  contents.  This  truss  is  worn  for  four  to  eight  days, 
when  swelling  of  the  ring  occurs,  and  it  may  be  removed  to  see 
whether  the  hernia  returns.  Should  this  happen,  the  parts  can 
cither  be  dressed  all  over  with  diluted  nitric  acid  or  be  fired,  after 
which  a  second  bandage  is  applied,  whose  girth  carries  a  similar 
plate  14  inches  long  and  9  inches  broad,  covered  with  a  tarred  linen 
compress.  Three  days  later  the  parts  may  be  blistered  with  can- 
tharides  oil  to  assist  the  separation  of  the  eschar,  which  is  .said  to 
occur  eight  days  afterwards.  The  girth  is  then  lot)sened  a  little  and 
reapplied,  after  smearing  the  rupture  with  tar.  Martin  states  having 
cured  umbilical  hern' a,-  in  this  way  within  twenty  days. 

Without  doubt  the  pressure  of  the  bandage  on  the  inflamed  hernial 
sac  assists  its  contraction  and  the  return  of  the  contents,  hut  necrosis 
of  the  sac  is  apt  to  occur,  and  the  truss  roust,  therefore,  he  frequently 
examined. 

Immincer  recommends  injecting  subcutaneously  1  to  li  ounces 
of  a  15  per  cent,  salt  solution  about  an  inch  in  front  of,  and  also 
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Iwhind  the  rupture.  One  injection  is  said  to  lie  Huftiiient  to  cure 
small  herniae  in  four  to  six  weeks.  Thickening  renmins  for  some 
time,  but  this  is  thought  to  close  the  ring.  Luoet  injects  from 
2  to  7  ounces  of  a  similar  solution  all  round  the  ring. 

These  methods  assist  return  of  hernial  contents  to  the  abdominal 
cavity  by  the  swelling  they  cause,  an  actiim  which  is  continued  by 
the  subsequent  cicatricial  contraction  of  the  skin.  Acids  are  pre- 
ferable to  blistering  ointments,  as,  e.g..  cantharides  ;  and  Hupe 
states  that  inguinal  hernia;  in  foals  can  Ik-  cured  with  certainty  during 
the  first  six  months  of   life  by  smearing  with  sulphuric  acid. 

This  treatment  is  only  suitable  to  small  hernise  in  young  animals  ; 
in  larger  hernia'  it  is  of  no  value,  and  Degive  restricts  its  use  to  cases 
where  not  more  than  two  fingers  can  be  introduced  into  the  hernial 
opening,  and  where  the  sac  is  not  larger  than  a  hen's  egg.  Where 
irritants  have  failed,  the  hernial  contents  often  become  adherent 
to  the  sac,  and  may  later  cause  difficulty  in  operative  treatment. 
(3)  The    following    methods    of    radical    treatment     have    been 

empiovetl  : — 

in)  Simple  or  multiple  ligation  of  the  sac.  This  is  best  performed 
in  sjiring  or  autumn  and  at  a  time  when  the  animal  is  otherwise  in 
good  health.  The  limits  of  the  sac  should  be  marked  before  ca.sting. 
In  hernia  not  possessing  too  broad  a  »)ase  the  parts  are  first  carefully 
rei)laced  (the  animal  having  been  place«l  on  its  back  and  the  hind- 
legs  bent),  and  a  ligature  passed  around  the  neck  of  the  sac.  Ksscr 
recommends  for  this  purpose  the  elastic  ligat»ire.  When,  ten  to 
twelve  days  later,  this  falls  off,  together  with  the  hernial  sac,  a  cicatrix 
has  formed  in  the  position  of  the  latter,  which  i)revents  prolajjsc  of 
the  bowel.  The  elastic  ligature  should,  however,  not  be  drawn  tight 
enough  to  cut  rapidly.  To  prevent  its  sliding  otT,  a  strong  need!.' 
may  be  passed  through  the  sac  below  it. 

^Degive  takes  up  as  much  as  possible  in  the  ligature,  and  draw> 
this  ([uite  tight.  According  to  him  the  method  is  very  successful 
in  ruptures  where  the  abdominal  opening  is  not  of  greater  diamelei 
than  the  thumb.  Where  the  base  is  broad  the  cord  easily  slips  otl 
removal  by  multiple  ligature,  i.e.,  ligation  in  secti<ms,  is  then  pr.' 
ferablc.  ami  in  foals,  and  even  in  older  horses,  gives  good  results 
Procedure  is  as  follows  :— The  animal  is  cast,  placed  on  its  ;)a<U 
the  hind  legs  bent  and  drawn  outwards,  the  hair  shaved  from  ov.i 
the  hernial  sac.  and  the  latter  washed  and  rinsed  with  a  disinfect  in- 
fluid.  After  complete  reduction,  the  folds  of  the  sac  are  gat  hen  : 
together  in  the  direction  of  lis  lung  axis,  and,  bcgimiing  at  one  <  i^ 
transfixed  close  to  the  abdominal  wall  with  a  slightly  bent  ncctl! 
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provided  with  a  ntrong  stcrilined  doul)le  silk  thread.  The  threadH. 
whfii  drawn  through,  are  divided  close  to  the  needle,  and  the  ends 
of  the  one  half  tied  tightly  together,  whilst  an  assistant  draws  the 
sac  gently  upwards.  The  needle  carrying  tlie  second  half  of  the 
thread  is  again  passed  through  the  sac  about  J  of  an  inch  from  the 
first  point  of  incision,  and  this  section  ligatured  in  a  similar  way. 
The  same  process  is  continued  until  the  entire  sac  is  ligatured. 
Should  the  animal  struggle  whilst  the  needle  is  being  passed,  the 
fingers  of  the  left  hand  are  placed  on  the  umbilical  ling  to  jjrevent 
the  intestine  protruding  and  being  transfi.ved.  or  one  waits  until 
the  animal  is  again  cjuiet.  The  entire  sac  is  then  once  more  rinsed 
with  sublimate  or  carbolic  solution,  and  the  ligatures  on  both  sides 
of  the  sac  powdered  with  a  mixture  of  iodoforni  and  tannin  (1  to  3), 
or  the  entire  sac  may  be  painted  with  wound  gelatine  and  covered 
with  wadding. 

The  animal  is  now  allowed  to  rise  and  placctl  in  ii  sliill  provided 
with   good    clean  straw.     Sh(mld    the    above    described    precautions 


Flu.  ;iitl.-  Kiihn'n  nccdli-  for  liu'utum  of  tin-  sac  in  uriiliilical  liiTiiia. 

be  taken,  the  W(mnd  generally  heals  aseptically.  In  from  ten  to 
fourteen  days  the  ligatured  portion  of  tlie  sac  sloughs  away,  and 
the  wound  appears  healed.  The  operation  is  performed  in  a  similar 
way  at  Brussels,  but,  instead  of  silk,  strong  waxed  cords  or  hem;) 
threads  are  employed.  To  facilitate  the  work  of  ligation  French 
veterinarians  use  an  iron  clam,  which  is  apj)licd  over  the  empty 
hernial  sac  close  to  the  abilominal  walls.  It  prevents  (he  i)ortions 
of  bowel  which  enter  tlie  sac  when  the  animal  struggles  being  pene- 
trated by  the  needle.  This  may  just  as  easily  l)e  avoided  by  chloro- 
forming the  animal,  or  by  carrying  out  the  above  described  mctho.' 

To  prevent  prolapse  of  the  viscera  during  multiple  ligation, 
.Mangot  employs  a  long  rectangular  plate  of  lead,  which  has  an  opening 
in  the  centre  through  which  the  empty  sac  is  drawn  and  then  ligatured. 
Two  wooden  pegs  are  then  thrust  through  the  skin^below  the  thread, 
the  sac  is  cut  otf,  and  the  plate  of  lead  fastened  over  the  animals 
back  by  four  straps,  which  pass  through  suitable  holes  at  the  corners 
of  the  plate.  Imminger  has  lately  introduced  this  method  in  foals, 
but  he  cmjiloys  silver  wire  for  ligation.  If  the  wire  i«  nut  too  thin, 
and  not  too  strongly  pulled,  ])rolapse  of  bowel  does  not  occur. 
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(h)  Removal  of  the  Hac  liy  dam.  Tho  clam  actd  liko  muitipi*' 
ligation  and  in  mont  uHoful  in  hernia  wifh  a  broad  base  ;  but,  although 
thiH  niethiHt  in  (»in>|)ier  than  ligation,  it  uHuully  preventH  healing 
by  firnt  intention.  To  prevent  the  dam  falling  off  too  Hoon,  nwdlei* 
ure  paMM'd  through  the  wae  below  the  clam,  or  u  elam  w.th  serrated 
edgen  may  Ik-  used.  With  this  object  in  view,  Bordonnat  construeted 
the  iron  toothed-dam  whown  in  Fig  392,  and  Combe  invented  u 
perforated  dam  (Fig.  393).  which  allows  the  |>aHHage  of  ligatures  or 
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strong  needles   through  the  sac.     After  redudng  the 

[difll  hernia,  the  duni  is  applied  to  the   neck   of   the  sur, 

UH  near  as  possible  to  the  under  surface  of  the  belly, 
and  in  the  direction  of  tlie  linea  alba,  and  fastened 
by  screws,  or,  as  in  castration,  by  a  cord.  What- 
ever the  method  employe<l,  the  following  symjitonis 
almost  always  appear  :— During  the  first  few  hours 
after  operation  there  is  slight  colic.  Next  day  sigii.s 
of  inflammation  In-come  apparent  :  the  umbilical 
region  is  swollen  and  painful  ;  the  hernial  sac  is 
cold,  purple  in  colour,  and  insensitive  ;  appetite  is 
in  abeyance  and  fever  is  present.  Towards  the  fourth 
day  the  skin  becomes  necrotic  ;  the  clams  separate 
anil  fall  about  the  twelfth  to  the  fifteenth  day. 
leaving  a  considerable  wound  and  nuidi  local  swelling;, 
which  disa])pears  slowly.  In  three  weeks  to  a  month 
the    umbilical    opening    should    be    obliterated.     In 

cases  of  very  wide  umbilical  ring,  however,  recurrence  of  the  heiiii;i 

hio  been  noted  even  after  the  above  treatment. 

The  chief  points  in  using  clams  are  to  grasp  snfhcient  skin,   ami 

to  fix  the  dam  evenly  and  firmly,  though  not  tight  enough  to  iii(hir. 

immediate  necrosis.     Iron  clams  provided  with  screws  are  preferabk 

to  wooden  clams,  because  they  can  be  gradually  tightened  and  mon 

evenly  applied. 

Iti  using  wooden  clams,  iJegive  recommends,  especially  for  Uuv 

hcrnise,  the  apj>lication  of  two  clams,  one  above  the  other  ;  the  upj  r 
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one  fthould  l)o  about  12  incheH  long,  tho  under  one  4  iiicheH  leHN.  Tlie 
upper  ••lam  Im  applied  an  close  ai*  (loHHihle  to  the  M\y,  ho  that  after 
the  animal  riHen,  tho  nac  appearR  to  have  vaninhed.  Herniee  aH  large 
even  as  a  man's  head  may  Im*  completely  cured  by  this  method. 
DomesHe  HtatcH  having  thuM  cured  a  case  where  two  haiuU  together 
could  be  j)a8Hed  through  the  umbilical  ring.  Should  the  sheath 
in  male  aniniaU  reach  ho  far  forward  that  it  would  be  touched  by 
the  clam,  the  latter  may  l)e  applied  at  right  angles  to  the  long  axis 
of   the   body. 

(c)  Herniotomy.  When,  m  in  very  large  hernia',  the  above 
methods  fail,  a  cure  may  possibly  Ite  effected  by  suturing  the  hernial 
ring.  Cordelier  gives  »he  following  indications  for  this  op<'ration  : 
I.  Strangulation.  2.  Large  size  of  the  hernia.  .'J.  Long  existence 
of  the  hernia.  4.  Impossibility  of  reducing  the  condition.  5.  Ad- 
hesion of  the  contents  to  the  hernial  sac.  6.  Inttammiition  of  the 
hernia,  or  the  exi^■*ence  of  colic.  The  operation  is  carried  out  as 
previously  deserilu'd,  and  under  anti.septic  precautions.  The  animal 
is  chloroformed,  laid  on  its  l)ack.  the  entire  surface  sliaved,  rinsed 
free  of  soap,  and  disinfected.  The  skin  is  then  divided  in  the  long 
axis  of  the  hernia  or  of  the  hernial  ring.  From  this  point  the  operation 
may  be  completed  either  with  or  without  opening  the  peritoneal 
cavity.  Sicdamgrotzky  prefers  the  latter  way,  and  next  separates 
the  skin  from  the  hernial  sac,  which  he  thrusts  into  the  hernial  opening. 
The  edges  of  the  umbilical  ring  are  then  freshened,  brought  together 
with  strong  silk  threads,  and  the  flaps  of  skin,  after  being  shortened 
to  the  necessary  extent,  united  above  them.  An  antiseptic  dressing 
is  secured  over  all  by  means  of  bandages  or  a  few  threads,  and  healing 
takes  place  completely  in  from  twenty  to  thirty  days.  Catgut  is 
here  unsuitable,  as  it  is  too  quickly  absorbed.  (Juttmann  had  five 
relapses  among  twenty  cases  from  this  cause. 

Storry  proceeded  in  a  similar  way.  After  dividing  the  sac  from 
the  skin,  he  sutured  it  with  a  strip  of  wliite  leather,  then  cut  it  off 
and  sewed  the  skin  together. 

This  method  is  to  be  preferred  to  internal  herniotomy  (which 
necessitates  opening  the  peritoneal  sac),  if  for  no  other  reason  than 
that  the  risk  of  ])eritonitis  is  less,  and  success  is  not  endangered  by 
prolapse  of  portions  of  intestine  or  omeiitum.  It  must,  however, 
not  be  forgotten  that  in  many  cases  the  peritoneum  cannot  be 
separated  from  the  surrounding  tissues,  especially  at  the  base  of 
the  hernial  sac,  and  that  the  peritoneal  cavity  is  apt  to  be  opened 
ill  niukiiig  the  atlenipl.     Nevertheless  l)ad  results  seldom  occur. 

The  peritoneum  may   be  incised  without  grave   risk  as    shown 
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I,v  vHrioiiH  ..»)Hi.rvHti(.nH  .  IH'«iv.>  ()|H<rat.>H  in  thw  way.  himI  VVi.'Kn.r 
ami  (.thern  have  n.p..rt»Ml  vhm-h,  though  it  in  rlear  that  h.-aliuR  ih 
n<.t  HO  HiinpU-  .»H  in  SiwlumnrotzkyH  nu'th.Hl.  Fn.hn.-r  o,H.rat.Ml 
iiiuhT  strict  .inliwpHiH.  Hutur.-.l  th.-  al.<lominal  wouiul.  and  cfTrittMl 
healing  by  firnt   intention  in  ten  tlayx. 

Shonl/l  tht-  hernia  Ik-  a.liuTent,  whi.h  in  not  unciMnnxm  after 
the  uw  ..f  .uiilH  ..r  other  irritants,  it  in  In-tter  to  limit  the  opening 
in  the  peritoneal  eavity.  IVgive  proeeedn  an  f-'iowH  :  The  hernial 
mu-  i«  opened  iiiuier  antiwptie  preeautionn  ami  .ae  perit<.netim  cut 
through  onK  far  emmgh  to  atimit  the  finger,  ho  an  to  separate  the 
adherent  p.)rtionH  :  scinHorH  may  aim)  Ik«  umuI.  The  nac  w  after- 
wartU  ligature.l  in  Hectionn.  hh  nhove  (U-nerihod.  (For  another  method 
see  seeti.m  on  "Ventral  Hernia.")  The  cutting  operation  w  m.l 
suitable  in  larg.-  h.-rnia-.  especially  if  the  rupture  he  cire.dar,  iK-cuse 
of  the  difticultv  in  uniting  the  e(Jges  of  the  ring  ;  in  such  cases  .1 
is  better  to  transfix  th.-  hernial  sac  with  st..ut  needles  or  skewers. 
and  apply  a  ligature  In-tween  the  needles  ami  abdominal  wall,  or  to 
use  irritants  snpplemented   by   bandages. 

The  animal  should  be  prepare*!  for  ')peration  by  reduemg  the 
diet  giving  easily  digestible  and  c.mcentrated  food,  ami  administermg 
a  purgative  to  empty  the  bowel.  Similar  dietetic  precautions  should 
be  continued  for  sonu-  days  after  ofM-ration. 

In  small  animals  (dogs)  irritants  canm)t  1h>  employed  <m  account 
of  their  being  licked  otT.  Operative  interfereme  is  here  easier,  bui 
it  must  not  l)e  forgotten  that  many  animals  will  not  endure  bandag.s. 
clams,  threads.  \c..  but  will  at  once  tear  them  off.  In  the  dog  tlu> 
radical  operation  umler  ana-sthesia  is  preferable:  ami  to  keep  the 
patient  .luiet  for  24  hours  a  stnmg  dose  of  morphine  should  be  given 
after  operation. 

VIl.     INGUINAL  HERNIA,  SCROTAL  HERNIA  (HERNIA    INGUINALIS, 
HERNIA  SCROTALIS). 

I'ASSAOE  of  abdominal  ccmtents.  bowel,  omentum. or  both. throuuli 
the  inner  abdominal  ring  into  the  vaginal  sac  c.mstitutes  ingnin,! 
hernia.  Should  the  viscus  attain  the  scrotum,  the  comlition  is  tcrnir.l 
.snotal  hernia.  The  horizontal  position  of  the  body  in  tl..n.csti. 
animals  is  less  favourable  to  the  producti.m  of  inguinal  hernia  tli.n 
the  upright  one  in  man.  It  occurs  in  horses  ami  pigs,  seldom  r 
ruminants  ami  dogs,  ami  the  sac  usually  ccmtains  intestine.  K  - 
frciuentlv  omentum,  .^s  inguinal  hernia  exhibits  certain  pecul.ani  - 
in  the  ditTerent  classes  of  animals,  it  will  bec.msideied  ni-paiai 
in  each. 
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(I  )  IN'illNAL  HKRMA   IX  THK   IIOltSK 

In  4tHlli<iiiH  th<-  inguinal  riinul  cntiNistH  nf  a  Hat  fuiin<'l-H|ia|Mil  |iaMHat(i' 
akHiiit  4  inclK'H  ill  IniKtli.  whnm-  u|(|nt  ii|H-MiiiK  (uiiniiliiN  alxlniiiiniH)  i.s 
friitii  j  to  II  iiirhi  M  in  lt'ii)2tli.  Iiiit  iit'caHiiinally  iiiiirli  widi-r.  It  I'XItiKlN  in 
an  i>lili(|iic  ilin'rliiii  frinii  iM-liiiiil  iiiiluarilH  and  foiManlH,  Im  Nitiiatcd  I  to 
'2  iiK'licM  fr nil  III)-  iililii|ui'  liranrh  >if  the  >>s  imliiH,  and  4  to  (I  ini'licN  frmii 
tli<>  liiit-a  allia,  'I'lii'  vi'sncIn  Mi|i|ilyiiii;  the  |Hmtcii<ir  ixirtiuii  of  (lif  alxlnniinai 
uallH  ]mMN  alioiil  I  of  an  iiicli  from  it^  |NiNti'rior  an^lc.  aii<l  on  itx  inner  Nidr. 
Till-  inguinal  rin^'  or  iiiti-r  alid  •iiiinal  rin^  (anniiliis  in>{iiinaliN)  consistH 
of  a  wlit  lM>tMi-)>ii  tilt-  intit-r  and  outi-r  ti-nditioiiM  Ik-ikIm  of  the  i-xtt-rnal  olilii|ui' 
alMloniinal  iiiiihcIi-.  wliom-  |Misti-rior  inii'-r  aiijilt-  lii-N  ||  inclit-M  in  fiont  of 
tilt-  i)N  |)iiliiH.  and  MiiiD-wliat  further  fntni  tin-  middle  line  of  the  nhdonien. 
The  anterior  inner  wall  of  the  inguinal  canal  in  largely  formed  liy  the  inner 
olilii|iie  alMloininal  miiHi-le.  the  outer  hy  the  cruriil  an-li  or  t'oiipartV 
littameiit. 

Causes.  In  HtitllioiiH  with  alinnrniHlly  wide  alKloiiiiiial  riii^M. 
Hiid  IcMs  fre(|tii-nt!y  in  ^el(lin)rM,  the  niiuiII  intcstin<>  or  iinientiiin  may 
enter  tin-  inttiiiiial  eiiiuil.  Aeeonling  to  Herde/,.  V'opel.  Stockfletli. 
niid  others,  the  condition  in  always  caused  liy  excess've  width  of  the 
riixfi  ;  whilst  Lafosst-,  H.  Hoiiley,  and  (J<-rla<-li  declare  tlinf  inguinal 
hernia  may  oci-ur  even  where  the  aperture  is  of  normal  widlli.  Hut 
••veil  if  we  allow  this,  there  is  no  doulit  that  in  hy  fur  the  >:reuter 
munher  of  cases  the  condition  is  <lue  to  ulniorinHl  width  of  the  ring, 
whi(-h  sometimes  measurcH  4  to  ti  inches.  Miiller  has.  however, 
also  seen  inKuinal  hernia  in  horses  in  which  th.  inner  ring  scan-ely 
allowed  the  entrance  of  two  lingers,  though,  as  a  ruU-,  two  easily 
pass  in  addition  to  ;he  spermatic  cord.  It  is  therefore  difficult  to 
Hx  a  normal  width  and  settle  this  question,  which  reipiires  niinieroiis 
measurements  to  he  made  in  dilTen-nt  rac-es  of  animals.  Inguinal 
hernia  is  generally  congt-nital.  or  apjiears  during  the  descent  of  the 
testicle.  The  t»-ndency  to  it  seems  to  lie  inherited.  Its  prodiK-tion 
is  favoured  hy  all  circumstances  which  cause  increased  ahdominal 
pressure,  sucli  as  tympanites,  severe  e.Kertion.  hard  drawing  on  soft 
ground  (where  the  action  of  the  muscles  in  lifting  the  feet  also  jirodiices 
dilatation  of  the  tdidominnl  ring),  or  struggling  in  hobbles.  Hani- 
inerschmid"s  case  shows  that  difficult  birth  may  produce  inguinal 
hernia  in  the  foal,  particularly  in  delivery  with  the  hind-iiuarters 
j-resented  ;  tin-  foid  in  question  showed  an  inguinal  hernia  as  large 
t"  a  child's  head  on  the  third  day  after  birth.  All  niovenients  which 
a  use  dilatation  of  the  abdominal  ring,  like  violent  kicking  or  slipping, 
•■^jiecially  slipping  outwards  and  backwards,  may  give  rise  to  inguinal 
ii-rnia  The  «ame  result  may  be  jirrducfd  by  drjiggiiig  on  the 
-pennatic  cord  during  castration,  by  the  pull  of  a  heavy  clam,  or  of 
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a  largely  clev.'ioi)fd  testicle  in  old  stallions.  In  the  latter,  inguinal 
hernia  sometimes  results  during  copulation,  the  erect  position  causing 
the  viscera  to  be  iressed  towards  the  pelvis  and  into  the  inguinal 
canal,  which  is  dilated  in  consequence  of  the  thighs  being  turned 
outwards. 

The  condition  is  rare  in  geldings,  because  it  is  either  cured  by 
castration  or  leads  t..  the  death  of  the  animal,  and  because  dilatation 
of  the  abdominal  ring  very  seldom  happens  late  in  life.    The  earlier 


Kl...  3!M.      l...-.>,nplrf  inguinal  h.-ini,i.      (Tlu-  lig.         Fui.  :»<.tr..      li.K..iiml  hrr.ii.i 
shows  tl..>  |>..siti.>ti  ..f  thf  in.uT  al.ilominal  liiiK  "f  tl..-  Iiors.-.     (H.nnn.) 

anil  the  ("iirsc  of  llic  cxtcnial  piidir  aitrry.) 

the  colt  is  castrated  the  smaller  does  the  inner  abdominal  ring  becoiu.- 
and  this  explains  why   it   is  so  small   in   most   geldings,  though  iIm 
latter  arc   not   exemp"t    from   inguinal   hernia.     The  swelling   of  ttir 
.spermatic  cord  after  castration  distends  the  canal  and  favours  hcriiiM 
the  cimtcnts  are  usually  intestinal,  but   omental  hernia  also  (.ccui- 
though  in  stallions  intestine  is  much  more  fretjuently  found.     S.uiv 
times  both  intestine  and  omentum  are  present   in  the  sac  whuh    - 
formed  by  the  tunica  vaginalis  reHexa,  dartos.  and  skm. 

Symptoms.     The  scrotum  is  increased  in  size  b\  the  entrance  ol  i! 
viscus.  but   to  a  veiy  varying  degree  ;   in  cases  a  careful  seaHli  ni. 
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be  required  to  detect  the  rupture,  while  In  others  the  swelling  extends 
below  the  hocks,  and  attains  the  size  of  a  sugar  loaf.  Degive  saw 
a  hernial  sac,  16  inches  in  depth  and  8  in  width,  containing  27  pints 
of  fluid,  and  others  as  large  have  been  seen. 

The  swelling  has  the  general  characters  of  a  hcrniii.  is  clastic, 
soft,  and.  if  omental,  somewhat  iloughy.  It  is  \icldiiig.  and  disappears 
on  pressure,  or  on  the  animal  being  placed  on  its  back,  leaving  the 
sac  empty  except  for  the  testicle,  which,  in  old  inguinal  hcrniw,  is 
usually  artophicd  and  Haccid.  A  coil  of  intestine  nuiy  sometimes 
be  detected  in  the  scrotum,  and,  according  to  Boulet.  always  lies 
on  the  inner  side  of  the  spermatic  cord.  The  .  veiling  is  increased 
by  exertion,  by  the  action  of  the  abdominal  nuiscles,  or  by  coughing. 
Rumbling  and  a  tympanitic  tone  on  percussion  betray  the  presence 
of  gas. 

The  detection  of  so-called  incomplete  inguinal  hernia  is  very 
difficult.  The  spcrnuitic  cord  is  usually  abnormully  thickened, 
either  from  ledema  following  pressure  b_\  tbc  bcinial  contents  on 
the  vcs.sels  of  the  cord,  or  frt)m  hypertrophy  of  the  crcmaster  in 
consequence  of  increased  work.  The  former  is  therefore  commoner 
in  recent  inguinal  cases,  the  latter  in  old  ones.  Doubtful  cases 
can  be  cleared  up  by  a  rectal  examination. 

In  recent  inguinal  hernia  with  commencing  compression,  the 
hind-limbs  are  generally  moved  stiffly,  the  tot^s  dragged,  and  the 
limlw  turneil  outwards,  the  breathing  is  rapid,  the  animal  stretches 
out,  shows  slight  colic,  and  draws  up  the  testicle  of  the  affected  side  ; 
CJirard  regards  the  latter  symptom  as  pathognomonic.  These  signs 
either  vanish  in  a  few  days,  or  symi)toms  of  strangulation  set  in. 

In  inguinal,  as  in  other  hernia?,  strangulation  is  ;;enerally  first 
signalised  by  attacks  of  colic,  and  therefore  it  is  a  good  practical 
rule  always  to  examine  the  scrotum  and  internal  inguinal  ring  in 
stallions  suffering  from  colic.  The  horse,  under  these  circumstances, 
usually  stretches  out  or  sits  on  its  hind-quarters  like  a  dog.  .lessen 
saw  vomiting,  and  though,  as  a  rule,  this  only  occurs  in  disease  of 
the  stt)mach.  it  must  not  be  forgotten  that  gastric  rupture  may 
accompany  or  follow  intestinal  strangulation. 

A  second  group  of  symptoms  indicative  of  incarceration  arc  found 
in  the  changes  undergone  by  the  scrotum.  The  hernial  swelling 
liecomes  larger,  harder,  tenser,  an<l  more  painful,  and  can  no  longer 
be  compressed  or  displaced.  In  several  of  such  cases  the  cj)idiilymis 
lias  appeared  very  prominent  clo.><e  to  the  testicle. 

Diagnosis  of  inguinal  or  scrotal  hernia  or  strangulation  is  there- 
iore  seldom  ditiiculi.     The  cunditions  niu.-il  ifst-iubiiug  it  arc  : 
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(1)  So-called  intorstitial  iiipuiiial  luTnia.  This  loiulition  will 
later  l)e  referred  to. 

(2)  Scirrhous  cord,  though  the  greater  hardness  of  the  entire 
swellinp  scarcely  allows  of  mistake. 

(:J)  H><lrocele.  Collection  of  Hiiid  in  the  vaginal  sac  may  he 
recognised  by  the  swelling  heing  easily  displaced  and  occupjing 
the  lower  portiims  of  the  scrotum.  H\<lrops  of  the  spermatic  cord 
may  he  at  once  recognised  hy  its  greater  firmness  and  immobility, 
and  can  <  ily  he  mistaken  for  incarcerated  hernia. 

(4)  Ha-matocele.  that  is,  distension  of  the  scrotum,  or  of  the 
tunica  vaginalis,  with  blood,  presents  the  same  appearances  as  hydrops, 
but  is  often  associated  » ith  (edenui  of  the  scrotal  skin. 

(5)  Inflammation  of  the  skin  covering  the  scrotum  may,  untler 
certain  circumstances,  give  rise  to  suspicion  of  inguinal  hernia,  anil 
in  all  such  doubtful  cases  examination  per  rectum  uuist  be  resorted 
to,  when  it   is  easy  to  determine  whether  or  not   bowel  has   entered 

the  inguinal  canal. 

(ti)  Tumours  of  the  spermatic  cord  and  testicle  develop  slowl\, 

and  are  not  dissipated  by  pressure. 

Course.  In  foals,  spontaneous  recovery  often  occurs,  though 
seldom  later  than  the  second  year  of  life,  (iross  l)elieves  that  good 
feeding  favours  recovery,  by  pnxhuing  a  better  uuiscular  tone; 
and  distension  of  the  intestine  with  firm  contents,  consecpient  on 
hard  diet,  certainly  assists  reduction.  l)n  the  other  hand,  the  rupture 
may  gradually  increase,  particularly  if  work  is  heavy  and  the  f<)od 
bulky,  and  in  such  cases  incarceration  often  occurs.  Cases  like 
Brinhall's  in  a  three-year-old  stallion  are,  however,  very  rare.  He 
saw  a  scrotal  hernia  suddenly  develop,  and  two  weeks  later  break. 
in  cimsequence  of  necrosis  of  the  .sac.  .An  intestinal  fi.stula  was  thus 
produced,  but  close<l  again  in  a  month  without  any  assistance 
I'erhaps  this  was  a  case  of  strangulation,  but  the  result  was  certainlv 
very  extraordinary,  in  exceptional  cases  inguinal  hernia  apjiciH- 
in  Old  animals  and  generally  soon  becomes  strangulated.  Sudi 
ca,ses  are  probably  often  due  to  a  simple  inguinal  hernia  developiiiL' 
into  the  scrotal  form,  the  fornu-r  having  been  overlooked.  In  stallini- 
.scrotal  hernia  may  become  s.)  large  as  even  to  interfere  with  niovemcn' 
of  the  hind-lind).  or  be  injured  by  it. 

Prognosis.     Inguinal   hernia   is  always  dangerous,    because    trcK' 
ment    is  difficult,  and  death  often  follows  stranuulation.     The  uw-' 
important  elements  in  forming  a  prognosis  are  the  age  of  the  aiimi.; 
and  the  si/.c  and  character  of  the  hernia. 

Spontaneous  recovery  is  rare  in  adults  though  conunon  in  \'>\i< 
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animals.  The  condition  produces  difficulty  in  castrating  foals,  and 
renders  this  generally  simple  operation  dangerous,  whilst  recent 
inguinal  hernia  in  old  animals  is  doubly  grave,  on  account  of  the 
risk  of  incarceration.  Extensive  ruptures,  and  especially  those 
with  large  apertures,  not  only  injure  the  appearance  of  the  animal 
and  interfere  with  its  use.  hut  at  the  same  time  otTer  the  greatest 
difficulty  to  treatment. 

Omental  are  usually  less  grave  than  intestinal  hernia',  ami  on 
this  ground  geldings  are  more  hopeful  subjects,  though  even  in  them 
the  intestine  sometimes  descends  and  becomes  strangulated.  In 
a  gelding  Moller  replaced  an  incarcerated  inguinal  hernia  four  times 
during  a  period  of  six  weeks.  Irreducible  herniifi  are  ioubly  dangerous, 
becau.se  of  the  difficulty  in  operating.  Finally,  it  should  be  remarked 
that  incarceration  d(H>s  not  necessarily  depend  on  the  sizi  of  the 
hernia.  A  small  and  incomplete  inguinal  hernia  is  more  frequently 
strangulated  than  an  extensive  hernia  with  wide  abdominal  ring. 

Treatment.  Operation  is  rendered  difficult  by  the  length  of 
the  inguinal  canal  and  the  position  of  the  hernia.  Hering  very 
shrewdly  advised  leaving  well  alone,  and  not  operating  unless  obliged. 
This,  howe'-iT.  becomes  necessary  wlien  a  stallion  has  to  be  castratetl. 
and  incan-eration  not  infrei)uently  necessitates  operation.  As,  in 
the  latter  case,  procedure  differs  from  that  in  non-strangulated 
ruptures,  the  treatment  of  the  simpler  condition  will  first  be  dealt 
with. 

(A)  TRE.\TMENT  OF  NON-STR.\NGULATED  INGUINAL  HERNIA. 

Various  methods  have  been  proposed  ;  amongst  the  more 
important  are — 

(1)  Treatment  by  closure  or  narrowing  of  the  vaginal  sac. 

(a)  Foelen  recommends  the  a})|>lication  t)f  Irritants  to  the  scrotum 
in  the  neighbourhood  of  the  inguinal  ring,  as  in  treating  umbilical 
hernia?.  The  ointment  he  uses  consists  of  1  part  of  cantharides, 
-'5  parts  of  euphorbium.  lii  parts  of  fat,  and  1'5  parts  of  verdigris  ; 
it  may  be  applied  without  casting  the  animal  by  drawing  the  testicle 
ilownwards,  thus  rendering  the  skin  of  the  scrotum  tense.  The 
i|>|)lication  should  be  made  once  daily,  until  the  epidermis  becomes 
i'losened.  which  usually  happens  in  ten  to  twelve  days.  The  parts 
lie  then  washed  with  lukewarm  water,  and  when  the  inflammation 
iiMs  disappeared  the  infricticMis  are  reconnnenced.  until  in  four  to 
i\'  weeks  the  ruj)ture  has  disappeaied.  Degive  also  recommends 
'his  methotl.  though  it  is  of  little  use  in  animals  niorc  than  four  to 
\  months  old. 
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ring.  a.  ponsible,  and  over  the  tun.ea  vagmahs  ^^^l^''^;"*^^''  ^^  ^^^^ 
th.  centre  p-rtion  does  not  press  suftie  e,>  1>  on  <»^;    »  «        ,;, 

c-omplele   .."-.  t..  Hi-  lunU-a   v.g...aU.  .ml  .perra.tu    .«« 

""■Er"™:''"-.!..   he„,»   i.   p.ove„..a    by    Ihe   fo™.>i.»>J< 
..h^io,,.  .»..-..  .!»  uo  v.,h..Uov.,i„g»  ,.1     .  cod  .  »  - 

,l,e  abdoini,..!  ring  i«  iMge.  l,.r<..l  recurroncc  may  '""°"     >"  , 

,„„de  tl,r,.ugl.  the  .kin.  large  en..ugh  ...  alio"  >''"  '  °    ,.ri„„.| 
„ther  disturbance  is  marked  durnig  the  next  f ov  Uay  , 
cautions.  „      i_,.„.  tu„  lauueis  oi 

,  «">:T;t  "crt  i:„::  ;nr..r,:'.'l:.!l.  z..,^^ 
HE::.::.a-^;;^2-;'r~tt:r",rt 

dam  to  the  neighbouring  skin  by  a  ^■^^^^\'-  ,^  ,i„.i,„ 

Sorensen  and  others  applv  a  l.gature  above  <•-; '"  "^','    '^   ^^  ,,,. 
purpose.     The  elanx  is  removed  next   day.   but   the   l.gatuu    .. 

'"  't^Zrl!^  ::n:tmoved  too  soon.     The  longer  it  re 

the^^t  r  h  union  between  the  surfaces  of  the  va^ma  tun,^^ 
jtsf  and  three  davs  too  little,  and  in  his  later  cases  left  the  c  . 
on  f      Hve  days.     In^he  above  operation  the  clan.  n^V  ren.un. 
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poHition  ten  (lays  or  longi-r  without  disadvantage,  and  need  not  be 
removed,  even  though  pus  form,  provided  there  is  no  eonstitutional 
disturbance.  Some  operators  prefer  to  allow  the  clam  to  fall  of!, 
which  usually  happens  between  the  tenth  and  fifteenth  days.  Removal 
of  the  elam  before  firm  adhesion  has  been  established  between  the 
vaginal  coverings  is  a  frecjuent  cause  of  failure  of  the  operation. 
When  the  clam  falls  off  too  soon  prolapse  of  the  bowel  occurs  and 
the  patient  may  die  from  peritonitis. 

Dii-tericlis  rcct.iniiu'uds  using  a  sterilised  spdiiuc  temporarily  to  dose 
the  tunica  vaginalis.  He  opens  the  latter,  ligat\ires  the  siM^rniatic  artery, 
and  then  tlirusts  a  sponge,  provided  with  a  central  hole,  over  the  sjiermatic 
cord,  and  as  liigli  up  as  {Kissible,  so  as  to  occlude  the  aWominal  ring.  The 
clam  is  then  applied  to  the  siK-iinatic  cord,  but  removed  again  after  twenty- 
four  houi-H.  whilst  the  sjHJnge  is  left  in  position  until  it  conies  away  spon- 
taneously. The  disadvantage  is.  that  sliould  the  siK)nge  not  Im-  carefully 
sterilised,  which  U  verv  ditticult  to  ensun  ,  jH-iitonitis  occurs,  as  shown 
by  the  experience  of  liassi  and  otlieis.  and  for  this  reason  this  method 
( iinnot  be  reconiniended  :   that  above  descriln'd  is  •trtaiiily  to  be  preferred. 

(f)  The  methotl  of  ligaturing  the  tunica  vaginalis  with  the 
spermatic  cord,  though  quite  suie  and  effectual,  has  not  found  many 
supporters.  The  ligature  may  not  produce  such  perfect  occlusion 
as  the  clam,  but  when  aseptic  materials  like  i)raidcd  -ilk,  thick  twist, 
or  i  inch  ta})e  are  employed,  the  vaginal  sac  can  be  closed  very  securely 
and  somewhat  higher  on  the  cord.  Two  ligatures  are  applied  ;  one 
is  doubled  and  passed  through  the  substance  of  the  cord  cl.we  to 
the  inguinal  ring,  the  loop  is  then  cut  and  the  ends  are  tied  on  each 
side  ;  the  other  ligature  is  piussed  two  or  three  times  round  the  covered 
cord,  just  Ijelow  the  first  ligature  and  securely  tied. 

((/)  Bouissy's  plan  of  multiple  ligation  ot  the  scrotum  is  inad- 
visable, (lecauf-e  of  the  danger  of  inclu<ling  a  portion  of  bowel,  and 
to  prevent  this  (even  when  using  the  clam  over  the  tunica  vaginalis), 
it  has  iKH-n  suggesttnl  to  first  incise  the  tunica,  and.  l)y  introducing 
the  thiger,  to  make  sure  that  no  intestine  is  present.  This  may  be 
useful  in  doubtful  cases,  bui  an  external  examination  generally 
suffices. 

(2)  Closure  of  the  Internal  inguinal  ring.  Many  o()erators  describe 
having  sutured  the  inner  abdominal  ring,  but  as  the  viixliin  oiiemmli 
is  never  sufficiently  well  described  to  convince  one  ot  the  correc^tness 
of  the  assertion,  the  point  must  remain  doubtful.  In  old  stallions 
the  narrowest  portion  of  the  inguinal  canal  lies  J  to  U  Imhes  below 
the  internal  ring,  and  pr.sents  an  almost  insuperable  difficulty  If 
the  inner  abdominal  ring  has  ever  been  sutured,  an  abnormal  conilition 
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the  position  of  the  inguinal  ring  (i.e.,  the  outer  ring)  would  easily 
allow  of  its  being  HUtured,  but  the  rigid  character  of  the  edges 
(aponeurosis  of  the  external  oblique  muscU')  effectually  prevents 
union.  Certainly  the  Hume  success  could  not  be  obtained  as  by 
the  above  described  methods,  and  this  probably  explaias  its  slight 

popularity. 

(3)   Closure  o(   the  Inner  abdominal  ring   by  inducing  inflammation 

of  the  spermatic  cord  and  adhesions  witli  ueigLbouring  structures. 
If,  after  successful  reposition  of  the  hernia  the  spermatic  cord  be 
caused  to  swell,  it  may  completely  Hi!  the  internal  ring,  or  so  far 
occlude  it  as  to  prevent  the  i)as8age  of  intestine  or  omentum. 

(a)  In  Spain,  according  to  Stockfieth's  description,  tlie  scrotum 
and  spermatic  cord  are  continuously  rubbed.  The  stallion  is  starved 
for  two  or  three  days,  the  rectum  emptied  by  means  of  clysters, 
the  animal  cast,  pla<^ed  on  its  bacli,  and  the  hind-quarters  drawn 
up.  The  testicle  is  now  drawn  forward  with  one  hand,  whilst  the 
thumb,  index,  and  middle  finger  of  the  other  are  employed  in  rubbing 
the  spermatic  cord  until  marked  swelling  appears.  The  animal  is 
allowed  to  rise  quietly,  and  during  the  first  three  days  is  sparingly 
fed,  and  only  walked  when  exercised.  Animals  are  said  to  be  cured 
in  twelve  days  ;  but  though  this  is  possible,  it  is  certain  that  failures 
often  result. 

(6)  Bagge's  method  is  similar.  After  rei)lacing  the  hernia,  a 
woollen  band  is  tied  round  tlie  scrotum  in  the  neighbourhood  of 
the  inguinal  ring,  and  allowed  to  remain  on  for  eight  hours,  when  a 
swelling  is  found  t  ,  have  been  produced,  and  the  band  is  removed. 
Recovery  occurs  in  six  to  eight  days.  Bagge  states  having  thus 
cured  nine  stallions  in  (me  day(?). 

In  this  connection,  Kruckow's  proiedurc  inaj  be  rcfcircd  to  cycii 
though  the  mdhod  bi-  not  usually  jwssiblc.  In  ii  fresh  case  of  iiigiiiiial 
hernia  Kt  lok-iw  thrustithc  disi)laced  iM)rtioii  of  iiitcstuic.  to^ttlicr  witli 
the  testicle,  uack  into  the  abdominal  cavity,  after  wliiili  the  inti-stine 
did  not  return.  The  scrotum  was  rubbed  with  diluted  sulplume  acid. 
This  reiK)rt  i.s  oiH'ti  to  (|Ucstion.  for  two  rea.soiis  —tirstly,  it  is  eertiimlv 
only  iwssible  in  exceptional  cases  to  thrust  the  testicle  int'.  the  alKlomiiiiil 
cavitv  through  the  inguinal  canal,  and  even  if  this  were  always  piacticahle. 
the  absence  of  the  si)ermatic  cord  from  the  abdominal  ring  must  givatlv 
favour  recurrence. 

In  the  gelding,  operative  measures  mu.^t  be  somewhat  modilied. 
The  horse  is  cast,  chloroformed,  laid  on  its  back,  and  the  hernia 
reduced  ;  the  castration  cicatrix  discovered,  and  an  elliptical  incision 
made  through  the  skin  around  it,  so  (hat  the  skin  wWhh  is  aillieretit 
to  the  base  of  the  tunica  or  end  of  the  siierniatic  cord  <an  be  liHe«l 
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by  means  of  a  narrow  tape  pa«8pd  through  it.  The  hernial  Hac, 
which  may  l>e  j|  inch  in  thicknesH  in  chronic  cases,  is  (hen  separated 
art  in  the  operation  for  scirrhous  corti,  and  exposed  for  a  considerable 
extent  in  an  upv  ard  direction.  'I'he  clam  or  liKature  is  now  applied 
over  the  vaginal  tuni<-  an<l  spermatic  cord  in  the  maimer  above 
descrilH-d,  provided  no  intestine  is  present  in  the  hernial  sac:  but 
as  one  must,  in  the  gelding,  always  Ik-  prepared  for  adhesions,  it 
IS  best  where  the  slightest  doubt  exists  to  open  the  sac,  and  by  in- 
troducing the  finger  to  make  sure  of  the  absence  of  intestine  or 
omentum.  To  prevent  injury,  the  intestine  must  be  separated 
with  the  greatest  care.  For  this  purpose  the  scissors  are  most  useful  • 
and  if  possible  the  border  of  the  adherent  bowel  should  be  found! 
and  where  this  cannot  be  clearly  made  (mt,  a  portion  of  the  wall  of 
the  sac  can  be  left  adhering  to  the  surface  of  the  bowel  and  the  two 
replaced  together.  Pieces  of  omentum  may  be  ligatured  with 
sterilised  material  and  cut  off,  or  they  may  be  included  in  the  clam 
without  danger.  Strecker,  in  operating  on  a  gelding,  u.se.l  a  ligature 
to  clo.se  the  tunica  vaginalis. 

(H)  TREATMENT  OF  INCARCERATED  INGUINAL  HERNIA. 

This  must  be  carried  out  as  early  as  possible,  and  in  conformity 
with  the  general  precautions  mentioned  under  "Treatment  of 
Strangulated  Herniae." 

The  horse  is  carefully  cast,  chloroformed,  and  laid  on  its  back 
the    lund-quarters  being  higher  than  the  fore,  which  Jessen  effects' 
by  laying  the  fore-part  in  a  hollow  ;    the  hind-legs  are  l>ent,  and    if 
possible,  the  leg  of  the  affected  side  is  drawn  outwards  ami  backwards 
One  then  endeavours,  by  pressing  on  the  neck  of  the  hernial  sac,  and' 
by  drawing  and  turning  as  deseribcd  (vide  lor.  cit.),  to  effect  taxis 
the   testicle   meanwhile   being   drawn   forward,     deposition   may    b,^ 
effected   by   introducing  the   hand   into  the  rectum   and  cautiously 
pulling  on  the  parts  in  the  inguinal  canal,  but  caution  must  be  used 
III  manipulating  the  hernial  sac.  and  the  older  the  strangulation  the 
greater  the  care  required. 

After  complete  reduction,  the  animal  is  allowed  to  roll  on  to  1h(> 
souml  side;  the  hobbles  are  loosened,  and  if  the  animal  remain 
Millet,  It  may  be  allowed  to  lie  for  a  (juarter  to  half  an  hour,  though 
It  must  not  be  forcibly  prevented  from  rising. 

If,  after  trying  for  half  an  hour,  reduction  cannot  be  effected 
hernioturny  is  u.suaily  Ihe  only  resour.v.  For  this  purpo.se  ana>s- 
IlK'sia  should  1«"  ...ntimicl  or  ivinduced  :    th,-  I fs  of  the  hind-legs 
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carefully  cleansed  and  covered  with  inoiHtened  clothH,  and  the  hair 
and  under-surface  ot  the  legH  alno  tnciJHtened  to  prevent  ihint  falling 
on  the  point  of  operation.     If  the  latter  has  been  cleanxed,  disinfected, 
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and  all  the  nHiuircments  of  antisei)sis  comj)lipd  with,  the  skin  and 
tunica  dartos  arc  carefully  cut  through  as  in  tlic  "  covered  oiH-ration," 
and  scparatt'd  from  the  external  tunica  vaginalis  with  the  tingers, 
a-Hsistcd  by  scissors,  up  to  the  point  where  the  neck  of  the  hernial 
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SHc  .ippoarH  HKwt  nmrkodly  Kfrangultttcd.  Thw  |,„i„t  li..s  j,,  the 
inKuinal  canal  a  littlo  Im'L.w  the  internal  alulominal  linK.  hh  H.rin^ 
and  French  v.-terinarianH  have  noted.  Uednction  may  now  nonu- 
timeH  be  effecteil  by  intnKlucing  a  finger  into  the  inguinal  eanal  and 
preHHUig  and  kneading  thin  point,  especially  if  an  aH-sistant  paHH  his 
hand  uito  the  rectum  and  pull  gently  on  the  bowel.  Miiller  prefers 
to  carry  out  this  accessory  manipulation  personally ,  because,  whilst 
It  IS  important  to  exercise  a  steady  and  regular  piill  ,„,  the  portion 
of  bowel  in  the  inguinal  canal,  the  spermatic  cord  umst  not  lK^  grasped 
as  it  w.nild  limit  the  pull.  With  a  little  practice  the  parts  may  easily 
be  distinguished  through  the  rectal  wall.  ShouM  these  attempts 
fail,  the  operator  must  proceed  to  internal  herniotomy,  that  is,  in.isi.m 
of  the  tunica  vaginalis  and  of  th.'  abdominal  ring.  The  seat  of  in- 
carceration may  generally  Ih'  felt  l)y  introducing  the  finger,  and 
division  must  be  made  at  that  point. 

.\c,<.rding  to  Moller's  cx,H-rience,  i..  ol<|  Htrtllio,.s  strH..gulali,m  „,.,„rs 
about  an  inch  iH'low  the  internal  alKl..minal  ring.  In  g..|di„Ks  „..  the 
other  Imrnl,  he  ha.s  generally  found  the  annulus  alHlominalis  the  niirrow,  st 
pnint.  Possibly  the  heavy  pull  of  the  testicle  on  the  K,H-rMmti.-  cord,  whi.h 
becomes  fan-sha|K.d  in  the  aMomen.  e.xeniscs  some  influence  on  the  funn.-l- 
Hha|K-d  ,.r.  as  the  Hrench  call  it,  the  "  lu.ur-glaHs  "  dilatation  of  the  tuni.a 
vaginalis  whic,  is  most  noticeable  towards  the  inner  alKloininal  ring 
The  continu..u.s  pull  can  without  doubt  produce  a  clilating  it-Huence  of 
tiiat  kind,  which  would  explain  the  greater  i)rc(lis,H.siti<.n  of  old  stallions 
to  i)rotrusioi)  of  the  bowel  at  the  iHiiiit  indicated. 

(Jirard  (ionstructed  for   this  operation   two   long   hernia   knives, 
one  in  the  form  of  a  greatly  enlarged  straight    tenotome,  and   tlie 
other  in  that  of  a  IkmU  t<'notoine.     The  ordinary  herniotoiiu-  (Fig.  :{»7) 
may  also  be  employed,  or  in  ca.se  of  need,  a  blunt-pointed  bi,stoury. 
The  abd..miiu.l   ring   must    be  incLsetl  near   its  anteri(.r  angle,   aiid 
in  an  outward  direction.     Towards  the  middle  line,  and  in  the  neigh- 
bourhood  of   the   i)osterio.    angle,    are   certain    blootl    vessels,    which 
must  be  avoi<led,  and  any  Icngthenina;  of  the  anterior  angle  is  apt 
to  Ik?  followed  by  tearing  of  the  inner  oblitpie  abdominal   muscle. 
Kven  when  the  point  of  incarceration  has  only  been  incised  to  the 
extent   of   two   or   three    lines,   reposition    becomes  easy,   and  indeed 
usually  results  from  the  pull  of  the  aluh.minal   viscera  themselves. 
Paty  rvcommends  pouring  extract  of  opium  and  belladonna  dissolved 
in  oil  into  the  tunica  vaginalis.     This  certainly  lubricates  the  contents 
of  the  hernial  sac  and  assists  reposition  ;    but  plain  oil  sterilised  bv 
boiling  w(mld  serve  the  same  purpose.     After  reduction,  treatment 
■  ■  the  .same  as  in  non-stiunguiated  rupture,  that  is.  a  clam  or  tape 
ligature  is  adjusted  as  high  up  as  possible  over  the  spermatic  cord  and 
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tiitiica  vu(;iiiuliri  and  the  U'ltticU'  rcmovt'd.  A  cU-wription  of  iM-v«>riil 
cmd'H  of  Httitf  in^uinHl  lirriiia  trt-uted  by  oporation  will  Im>  foiiiul  in 
Cadiot  and  l)ollar'n  "  Tlinical  WtiTinary  iMcdicine  and  Surgery." 

\Vh»'r«'  it  \h  important  to  pn'Horvf  the  trHticlo,  the  HulH-utaneoiiH 
operation,  reconuneii  le»l  by  Bonley,  ean  Ik"  carried  out.  though 
the  Htrietent  a>*e|)siH  nuiHt  lie  ohwerved.  The  Hcrotuni  and  tuniea 
vaginalis  are  eautiouHly  opened  at  the  outer  side,  in  the  neighliourhood 
of  the  injMiinal  ring,  so  that  a  grooved  director  may  Iw  introduced 
into  (he  narrowest  part  of  the  canal,  which  is  then  incised  with  titc 
hernia  knife.  Others  use  tlu-  fingers  instead  of  a  prohe  and  pass 
the  hernia  knife  along  these  to  incise  the  ahdominal  ring,  Siegeti 
stales  having  thus  rendered  a  horse  fit  for  work  in  twelve  days.  The 
outer  wound  is  sewn  up  and  a  suitable  aniisi'ptic  dressing  applied. 
I'niess  strictly  aiuiseptic.  tliis  methoil  is  open  to  grave  objection,  as 
I'eiich  huK  alrca<ly  pointed  out  :  and,  iK'sidcs,  it  (Iih'h  not  prevent 
recurrence  of  the  liernia. 

A  bloodless  metho<i  of  operation  which  aims  at  preserving  the 
testicle,  but  could  only  be  used  in  very  recent  eases,  is  «lescribed 
by  Hagge  and  (Jriinwald.  The  stalli<»n  is  cawt,  rolled  (m  its  back, 
and  ana'sthetl'-'ed.  A  nuiss  of  cotton  wool  saturated  witli  chloroform 
is  laid  on  the  scrotum.  The  evaporation  is  said  to  cause  rapid 
diminution  in  volume  of  the  gas  enclosed  in  the  strangulated  portion 
of  bowel,  and  to  allow  of  reduction  in  a  few  minutes. 

In  other  respects  the  operation  for  inguinal  hernia  is  not  so  grave. 
Houley  states  having  elTected  a  cure  after  strangulation  lasting 
Iwcntv-fotM'  hours.  According  to  Stocktieth,  of  .'>.'»  horses,  l,'{  ilied 
after  dilatatiim  of  the  abdominal  ring  ;  in  Alfort.  «  out  of  2i»  dieil  ; 
but  Benjamin  only  lost  .")  out  of  28  operated  on. 

(2.)  INTKHSTITIAL  INtU'lNAL  HKliNIA.     FALSK    1N(JUINAL 

HKHNIA. 

This  term  is  used  to  describe  inguinal  or  scrotal  hernia  where 
the  hernial  contents  lie  outside  the  tunica  vaginalis,  A  jtortion  of 
the  small  intestine,  colon,  or  very  occasionally  omentum,  passes 
into  the  inguinal  canal  or  scrotum,  not  through  the  inner  abdominal 
ring,  but  through  a  rent  in  front  of  the  abdominal  ring.  At  this 
point  in  the  abdominal  wall  of  the  hor.se  a  lacuna  exists,  whicn  is 
filled  with  comicctive  tissue,  and  is  therefore  less  resistant.  Thi> 
section  of  the  abdominal  wall  is  lined  with  peritoneum,  an<l  is  con- 
sidered l>\  Kranck  to  be  a  tendinous  expansion  of  the  obli(fue  abdominai 
muscle  ;    by  Schmalz  it  is  termed  the  inguinal  ring. 
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AftiT  rupjiirr  of  tlio  peril oiicum  Hiid  <if  thii*  <-iiiuicc-tive  tinMiu', 
iiiti'HfiiH-  or  Diiu-ntiirn  may  piwH  into  the  inguinal  canal  outiidc  th« 
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:i  viiKiiiHliH.  forming  wluit  w  termed  •'  peritoneai-Hcrotal  hernia  " 
(Kig.  31t8).  The  condition  clearly  hoH  a  great  rexemhlance  to  true 
inguinal  hernia  ;  hut  the  Hwelling  appi^m  higher  up,  clo«o  under  the 
inguinal  ring,  iM-cauw  the  hernial  contentH  are  not  confined  hy  the 
tunica  viigiimliK,  in  couHequence  of  which  the  haHe  of  the  hernial 
xiu'  app«'ars  niori"  pointed,  and  may  take  the  form  of  a  p<-aked  night-cap. 
TaxiM  in  more  dirticult  than  in  the  previous  condition.     In  doubtful 


Kic.   :litS.      Pi-ritiinral-Horotal  hi-riiiii.     (HfrintJ.) 

cases  examination  per  rectum  may  give  reliable  information  oh   to 
the  character  of  the  swelling. 

The  condition  was  discovered  l>y  Hildach  during  a  post-mort«'m 
on  a  stallion,  and  has  been  described  by  H.  Bouley  in  France  as 
■  hemic  exlra-vaginale."  Sometimes  it  is  first  recognised  when 
performing  the  operation  for  inguinal  hernia,  the  contents  of  the 
hernia,  and  not  the  tunica  vaginalis,  coming  in  view  on  incising  the 
scrotum.  StockHelh  saw  it  in  boars,  but  it  seems  unknown  in  other 
:mimals.  The  first  change  consists  in  ru})turc  of  the  above-described 
portion   of   the   abdominal    wall,   probably   from    al)normal   increase 
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ill  iiilrM-iilMiiiiiiitial  |(rt*M(«iiri'.  or  frimi  violent  iiiovfiiu'iil.  iililiu'li 
miH  tluH  form  of  hi-riiiii  HiiiliU-iily  tMciir  iiftcr  iUv  uniiiiul  In  '  U-t-n 
ridden. 

Prognotta  Ih  even  lesN  fHvourHhle  thiin  in  true  inguinal  liernia, 
till-  dniiKcr  of  iixwirt'eration  liein^;  greater,  and  recovery  utteiideil 
with  more  ditlieiilty,  JM-eaiiM-  the  tuniea  vaginalis  eaiinot  l)e  draMii 
forward  to  etTeet  e'lOHure  of  the  hernial  opening. 

TrMtment.  Where  r<trangiilation  hax  not  Net  in,  operation  whould 
Ih'  avoitled.  Uetluction  of  ineareerutetl  hernia  may  Im-  attempted 
in  the  standing  pcmition,  lint  usually  failM,  even  when  axniHted  from 
within  liy  a  hand  introduced  into  •>)<>  rectum.  Miit  under  no  eircum- 
Htancex  nhould  operation  Im<  attempted  until  every  effort  to  etTeet 
reduction  hy  taxi:«  has  faiieil.  For  thin  purpoHc  the  same  meaHures 
may  Im>  adopted  (caHti>«g,  dorxal  poxilion,  nareonis)  an  in  true  iogninal 
hernia.  Should  herniotomy  prove  absolutely  necessary,  the  scrotum 
is  cautiously  opened  under  iiiitiseptic  precautions.  After  dividing 
the  skin  and  tunica  dartos.  the  hernial  contents  appear,  and  must 
he  prolecte(l  from  soiling  hy  cloths  dipped  in  disinfecting  Huiils. 
The  h<-rnial  opening  is  then  sought  for  witii  the  index  tinger.  which 
is  guided  hy  the  hernial  contents,  and  should  it  prove  impossihie 
to  dilate  tlie  aperture  with  the  finger,  and  return  the  intestint  to  the 
alitlominal  cavity,  the  opening  must  Ik-  widened  with  a  herniotome, 
after  which  taxis  hecomes  eatty.  An  attempt  may  then  lie  made  to 
Close  the  o|iening  in  the  abdominal  wall  with  sutures  of  sterilised 
-ilk.  'I'lie  wound  of  the  scrotum  is  closed  with  buttoii  sutures  cleansed 
and  cuscred  with  a  dressing  of  iothiform  and  tannin.  Lund  operated 
<iii  an  interstitial  inguinal  hernia  with  success:  but  Hering  noted 
|ii'iii,i|i.si'  (if  the  bowel,  and  (h-atti  after  operation. 
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{•^.)  INtillNAL  HKHNMA  IN  lUMINANTS. 

Inguinal  hernia  is  rare  in  ruminants,  and  only  a  few  recorded 
ca.ses  exist,  ^'ouatl  saw  it  in  a  sf«'er,  Liible  in  an  ox.  Hess  in  a  calf, 
liychner  in  a  cow,  l-afosse  in  a  male  goat,  and  (..enguenard  in  a  landi. 

The  symptoms  and  course  of  the  disease  are  siuiilar  to  tbn.-^c 
in  horses,  ihough  the  condition  is  far  less  grave  than  in  the  latter 
-the  value  of  the  animal  not  being  i,  .ninished  to  the  same  extent, 
and  it  being  possible,  even  where  the  hi-rnia  has  become  incarcerated, 
to  slaughter  without   very  great    loss. 

Treatment  is  much  as  above  described.  Should  the  hernia  become 
'^franuii':  tol,  L<">bl( 's  niethod  of  ojjcratiiif;  through  the  right  tl.iiik 
may  1h'  tried.     He  thrust  the  ox  against  a  wall,  cut  through  the  skin 
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himI  muiwI..  Im-Iuw  thf  .xtiTiHil  uutt\'-  <•(  (In-  ilium.  puHM-d  ihc  liutiii 
iiUo  lh(>  HlHluniiiml  cuvily,  and  fjHind  ii  doulilf  Iik)|)  of  Jntt-HtiiM- 
Htran»fHlafi-<l  in  t\w  Mi  iuKuiiiul  .Hiial.  A«  thiH  could  ii«-ith<i  U- 
fm-.!,  iKir  tonid  a  Hiik.t  Im-  iiitnHJuccd  inl..  IIh>  inguinal  lanal,  U.l.li- 
iiwrlcd  a  HtraiKht  liiHtonry  (wli.w  |ioiiit  wiih  jfuardrd  with  a  Hlrip 
of  pluHliT).  Iinldin^  it  iM'tw.'oii  the  irid<>x  fiiin.-r  and  tliunil>,  and  thun 
«iilar)(<><l  th<-  ahdoniinal  rinu.  A  ((-notonic  iH  riionun*  iidcd  for  tliix 
|>ur|Hm4-,  ami  it  nhouNI  Ih-  fiiMlrncd  l.v  a  cord,  mo  ,ih  not  to  Im-  l.mt 
in  the  ahdoininal  cavity.  After  freeing  the  l.owd  tlu-al.doniinal 
wound  waM  Hutun'<l.  an<l  recovery  occurred  in  xix  we<-kH.  It  should 
not  Im-  for^i.tten.  however,  that  tin-  hernia  can  often  !..•  rcdu.ed  no 
the  rectum,  without  ojienin^'  the  uhdomcn, 

(«.)   I'KIUNKAL   HKMNIA    IN   SWIN'K. 

Ituih  hoars  an<l  castrated  nwine  may  Im-  atrectcd  uilh  i.erineal 
larnin-.  The  heriii  i,;  >{en«-rally  one-sided,  very  sc'Jdom  (h.uliie- 
sided,  and  its  .(.nten  usually  consist  of  a  portion  of  Ix.wei  whi.h, 
m  castrale.1  animals,  .s  often  a.lherent  to  the  sa.'.  Omental  h.-rnia 
IS  rare.  In  swine  perineal  hernia  is  usually  c(.nKenit..l  and  hereditary, 
IT  develops  <lurinK  the  Hrst  few  weeks  of  life,  sehhmi  later. 

Symptoms  and  course.  In  sucking  pigs  the  swellinK  may  I...  the 
Niz.'  of  a  man's  fist.  The  testicle  lies  at  the  hi.ttom  of  the  "scrotum 
which,  in  cons,M,uenc,.  of  the  thin  and  yielding  character  of  its  skin, 
may  Im-  greatly  enlarged.  Kaising  the  fore-,,uarters  increases  the 
"VH-lling,  raisinc  the  hind-quarters  diminishes  it  ;  whilst  thru.sting 
the  linger  upwards  into  it  dis.overs  the  existence  of  dilatation  of 
the  ahdominal  ring.  Sometimes  the  rupture  is  so  small  as  only  to 
Ik-  detected  on  casfratic.n.  The  little  animal  fails  to  <levelop,  whilst 
the  rupture  gradually  in,-reases  in  size;  hut  sp.mtaneous  recov(-ry 
•''  sometimes  se.-n.  Th<iugh  stran,<.'ulatioii  is  not  fiv(,uent  it 
<McaNi(mally  happens  hoth  in  hoars  and  .astrate.l  animals,  and  is 
associated  with  th(-  same  sympt.uns  as  in  oth,-r  animals  colic 
iiureased  har.ln,-ss  and  pain  in  the  swelling,  an.l  difficult v  in 
n-placing  the  hernia. 

Prognosis  is  more  favoural.l.-  in  pigs  than  in  ho.Ms,  the  perit.-iu-um 
iMing  less  sensitive  and  not  resenting  operative  interlVn-nc-  to  tla- 
-ame  extent,  th.mgh  castratiim  of  a  ruptured  l)oar  requires  particular 
•are,  and  sonu-times  ends  fatally. 

Treatment.  In  castrating  ruptured  sucking  pigs,  the  animals 
■'*  placed  for  s..m,-  (lays  on  short  rations,  unit  starved  for  ten  t<i 
'NN.-lve   liours    l.ef<.iehaml.     The   .-overed   operation   is   selected   and 
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the  ligaturo,  which  should  be  rather  thick,  appliv  d  as  high  an  j)«)ssihlc, 
and  drawn  moderately  tight,  hut  not  nuf!iciently  to  cut  through  tlu- 
tunica  vaginalia,  which  might  lead  to  ])rola]iHe  of  the  bowel.  'I'o 
avoid  this  danger  Stockfleth  sutured  the  skin,  whilst  (lerlach  inserted 
a  deej)  interrupted  suture. 

Should  the  hernial  contents  be  adherent  to  the  tunica  vaginalis 
they  nuist  Ik-  carefully  separated,  injury  to  the  bowel  In-ing  avoided. 
A  case  of  Kljerhardl's  shows  that  even  incision  into  the  bowel  is 
not  always  fatal  in  pigs.  Meyer,  in  cutting  through  an  adhesion, 
left  !i  portion  of  tunica  vaginalis  a<lhere!it  to  the  bowel,  but  hstd 
g<HMl  ivsults.  On  account  of  such  adhesions  tlu^  oiMiration  is  usually 
more  difhcult  in  castrated  animals  than  in  boars.  The  second 
testicle  may  Imj  removed  at  tin-  same  time.  Stockfleth  ncomnu-nds 
examining  the  inguinal  ring  tirst  ;  when  this  is  too  small  to  admit 
tlie  finger,  the  usual  njethod  of  castration  may  be  adopted,  other- 
wise the  covered  operation  is  preferable.  In  double-sided  perineal 
hernia-  in  sucking  pigs,  both  testicles  ma\  thus  be  simultaneously 
removed. 

Imniinger  describes  the  following  method  which  he  has  practised 
for  thirty  years.  In  uncastratcd  sucking  pigs  the  scrotum  is  o]icne(l 
as  in  the  covered  method,  and  under  antiseptic  j)recaut ions  ;  the 
testicle,  together  with  the  spermatic  cord  and  vaginal  tunic,  is  then 
twisted  around  its  long  a.xis,  forming  a  spiral,  whilst  a  finger,  inserteil 
into  the  canal.  P'sists  the  op;'ration.  As  soon  as  the  twisting  has 
extended  as  far  as  the  outer  inguinal  ring  the  hernial  contents  will 
be  foiuid  to  have  returned  to  the  abdcmiinal  cavity,  and  the  spermatic 
cord,  still  c(.  ered  by  the  vaginal  tunic,  is  ligatureil  with  silk  as  disc 
to  the  outer  ring  as  jxissiblc.  The  ligatures  slmuld  not  1k'  drawn 
too  tight.     Tlu-  skin  wound  is  sutured. 

Should  the  hernial  ((intents  be  adherent  to  the  sac,  or  should  tin 
pig  have  been  castrated  and  an  abscess  have  formed  in  conse(pien( c 
the  vaginal  tunic  is  opened,  the  adhesion  broken  down  or  the  absco- 
opened,  and  the  operation  completed  as  above. 

Old  ruptured  boars  i;re  castrated  by  the  covered  operation,  clain 
jpcing  used,  and  either  left  until  they  fall  ::;y  spontaneously,  \vhi(  I: 
occurs  in  one  to  two  weeks,  or  after  a  similar  linie  removed.  TIh 
clams,  which  slwuld  be  rather  small,  must  be  used  on  both  sidt 
even  though  the  rupture  l)e  only  one-sided.  Degive  opens  the  tuiih  ■ 
vaginalis  to  nuikc  sure  of  the  complete  return  of  the  bowel,  and  appli'  - 
the  clam  as  high  as  possible. 

After  (iper.'itio!!.  the  animals  are  placed  in  a  dry  stall  provid  i 
with  clean  straw,  and  for  some  tinu-  re((  ive  short    rations.     Li"  ■ 
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ficalmciit  is  not  m-cfSHary,  nor,  on  account  of  the  cxcit.-mcnt  of  IIm; 
animalH,  in  it  to  he  recoiniiiciuU'd. 

Stockfleth  saw  a  ease  of  "  pcritoiiccl-scrotal  "  hernia  in  a  hoar; 
on  operating,  tlic  howel  was  found  outside  the  tunica  vajfinalis.  He 
tlierefore  enlarged  the  skin  woinid.  replaced  the  hernial  contents, 
and  ligature<l  the  inner  coats  of  the  heriiia  (which  consisted  of  firm 
connective  tissue)  at  the  same  time  as  the  tunica  vaginalis.  The 
animal  made  a  good  recovery.  The  case  shows  that,  in  opening  the 
hernial  sac,  care  should  Ik>  taken  to  avoid  injuring  the  howel,  lest 
a  rupture  of  this  sort  should  exist.  Sforch  descritK>s  a  hernia, 
hivolving  the  uterus,  one  of  tin-  Fallopian  tid.es  and  one  of  the  ovaries 
ill  a  sow  ;  the  h<-rnia  (inguinal)  formed  a  hmg,  <.val  swelling  as  large 
as  a  child's  licad. 


(^x)    l\(;ri\AL    HKHXIA     IN     iXMiS. 

This  hernia,  although  rare  in  dogs,  is  common  in  hitches,  in  which 
the  inguinal  canal  gives  passage  to  the  manunary  vessels  and  round 
uterine  ligament,  which  are  covered  hy  connective  tissue.  The 
hernial  contents  generally  consist  of  uterus  sometimes  containing 
emhryos.  Jn  one  case  Stockfleth  found  four  fully-grown  fwtuses. 
Sometimes,  however,  portions  of  intestine  and  omentum,  and  even 
of  the  urinary  hiadder  and  spleen,  are  found  in  the  sac,  whidi  is 
forme<l  hy  connective  tissue,  or  peritoneum  and  skin. 

Inguinal  hernia  is  only  seen  in  hil(li,>s,  that  have  already  l».rne 
.voung,  the  in<-rea.se  in  length  of  the  round  uterine  ligament,  and 
the  widening  of  the  ahdominal  ring,  necessary  to  hernia  formati(m. 
I't'ing  effected  hy  muscular  action  during  delivery. 

Symptoms  and  progress.  The  hernial  swelling  is  least  charac- 
leristic  in  bitches,  hcing  covered  l.y  the  udder!  It  is  harder,  hut 
less  sharply  defined  than  in  males,  is  ..ften  as  large  as  a  man's'  fist, 
lies  towards  the  hack  of  th<-  udder,  and  appears,  both  when  single 
iind  «louhle-si(U-d.  as  a  regular  dilTuse  swelling.  In  thin  animals, 
■•nd  where  the  udder  is  only  slightly  dev.'loped.  the  uterus  may  some- 
"ines  he  felt  in  the  depths;  in  fat  animals,  having  well-dcVeloped 
iiiamniii',  diagnosis  is  often  rather  difficult.  The  jx.ssihility  of 
'eduction,  and  the  disa|)pearance  or  decrease  of  the  swelling  in  the 
dorsal  position,  are  the  most  important  sympt(mis. 

It  is  only  possible  on  superficiiil  cvamination  to  mistake  this  con- 
'lition  for  tiimoin-  of  the  udder,  and  it  should  be  remembered  that 
Mimnurs  >:,a!Tely  ever  !ir  .-,,.  <!,-rp  as  ih.v^  the  hernial  swelling.  It  is 
more  difficult  to  distinguish  it  from  tliickeneil  round  uterine  ligament 
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though  till'  liittiT  appcuis  us  a  hard  coril  (foniieclfd  with  the  anterior 
honior  of  the  os  })ul)is.  In  doiihtful  vhhvh  the  vagina  muHt  ho 
j'xamiiu'tl.  Where  the  uterus  lies  in  the  liernial  sac  the  vagitm  appears 
lengthened,  narrowed  or  drawn  towards  the  atTeeted  side  or  down- 
wards, anil  often  seareeiy  adn'its  the  finjjer,  whilst  its  anterior  jtortion 
is  less  inovahle  than  usual. 

Incareeration  and  other  roiupliiations  threatening  life  are  seldom 
met  with.  Kven  delivery  is  usually  easy.  Strangulation,  however, 
when  oiiiirring,  produies  symptoms  similar  to  those  in  other  animals. 
Vomit  injr  is  (Mrasionally  seen. 

Treatment  by  regulation  of  diet  and  the  applieation  of  a  bandage 
when  not  harmftil  is  useless.  The  hernia  remains  or  recurs,  and  then- 
is  dau'ier  of  adhesions  forming  anil  even  of  ineareeration.  Surgical 
treatment  should  b  adopteil  as  soon  as  possible.  The  operation 
is  not  ditlieult  and  generally  safe.  It  eon.sists  in  reduetion  of  llu 
hernia  and  ligation  of  the  sae.  The  patient  is  ana>sthetised  and  placed 
in  the  dorsal  position.  The  region  is  washed,  shaved  and  disinfected. 
An  incision  is  then  made  through  the  skin  over  the  hernia;  the  sat- 
is isolated  up  to  the  inguinal  ring  ;  and  reduetiim  having  !>ecii 
etfected,  a  silk  ligature  is  applied  as  near  the  abdominal  opening  a> 
may  be  possible.  The  sac  below  the  ligature  is  e,\eised,  the  wound, 
carefully  disinfected  and  sutured,  is  covered  with  an  adhesive  plaster 
or  a  bandage.  If  the  hernial  op(>n:ng  is  large  it  should  be  sutured, 
and  if  the  uterus  cannot  be  reduced  after  enlarging  the  hernial  riiiL.' 
b\  shallow  incision,  directed  forwards  and  outwards,  partial  ampii 
tatiou  should  Ik-  performed,  or  the  abdomen  nuiy  be  opened  and 
the  entire  uterus  removed.  In  on\ental  hernia  that  otTers  mucli 
ditlicully  in  reduction,  the  sac  may  be  o|)ened.  the  omentum  drawn 
forward,  ligatured  and  e.Kcised.  When  the  herniated  uterine  born 
contains  a  ftetiis  or  more  than  one.  and  reduction  or  delivery  i- 
impracticable,  the  uterus  should  be  incised  and  the  fuitus  removed 
and  instead  of  closing  the  incision  and  reducing  the  hernia,  |)arti;ii 
'ivstcicctomy  may  be  practised  by  ligation  of  the  base  of  the  lioin 
and  amputatMin.  Before  rcliuning  the  wond>  the  wound  should 
be  iightiv  cauteiised  ..nd  any  projecting  nnu'ous  membrane  carefnll\ 
e.vci.sed.  Operation  is  not  advisable  diU'ing  lestrum.  or  soon  atli  ' 
d<'livery. 

VIII.     CRURAL  HERNIA. 

Citi'H.vi,    herni.i    is    so    rare    that    (iirard  altogether   doubted 
•  vrr iinciice  ill  tlic  li"iv;i-    atid  in  -^pite  iif  i-\)cii:iivi'  c\]'.<'ricucc.  ncil! 
.Miillcr  nor  Cadiot  has  met  with  a  ca.se.     The  elder  Lafosse,  Heitw 
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and  otherH  Htaf<-  having  had  to  ()j)erate  for  truial  lu-rnia  ;   and  usually 
it  is  Haid  to  have  lu'eii  seen  in  horses  and  dogs. 

Thf  crurul  ctiiial  {fanahs  criiralis)  cmsists  of  a  triangular  Rparc  I  vtwc-ri 
the  sartorius  and  iha.iis  niuscies  and  l'(>.ij)art's  ligan.c.it.  and  lirs  -onicwhat 
nearer  the  mesial  hne  of  the  l)ody  than  tlie  inner  ahdoniinal  ring  hut  clus,. 
(M'huid  It.  It  IS  occupied  l)y  tlie  crural  vessels,  hv  Ivrnpli  glands  and 
connective  tissue,  and  is  covered  hy  the  outer  tendin'ous  head  of  th.-  itnier 
oMique  alHhnninal  mus.lc.  and  hy  the  |H>iit.,neuiu.  hv  which  the  i.as.sai-e 
of  alMhuninal  viscera  into  the  canal  is  prevented.  SJiould  howcvir  this 
covering  iM-coine  ruptured  or  dilated  and  ,i  poili.u,  „f  howcl  or  om.'Dtuin 
enter  the  canal,  a  crural  hernia  results. 

Symptoms.  The  hernial  swelling,  which  is  usually  small  and 
flat,  is  found  on  the  inner  aspect  of  the  thigli.  at  tiiepo'int  where  the 
vena  saphena  leaves  the  surface.  It  causes  a  strachlling  gait,  and 
when  incarcerated,  may  produce  lameness,  colic.  &,..  K.xainination 
in  the  dorsal  position  or  j)er  rectum  leaves  no  doiiht  as  to  its 
existence. 

Causes  and  progress.  Th.-  ecmdition  is  either  congenital  or 
arises  during  delivery,  from  the  liind-(piartcis  (;f  the  f-  us  r.maining 
a  long  time  in  the  maternal  passages,  and  the  ahdom  ing  powei" 

fully  eompresseti.  Jn  later  life  it  may  he  caused  hy  slip,,,i,g.  drawing 
heavy  loads,  or  by  very  severe  labour  i)ains.  J)andrieu.\  saw  a  cow 
develop  crural  hernia  during  labour.  Spontaneous  recoverv  scarcely 
ever  occurs,  and  incarceration,  which  produces  the  same  s\niptom"s 
as  in  other  hcrnia>,  is  not  uncommon.  Crural  he  nia  must,  th.refoie. 
be  considered  as  at  least  as  dangerous  as  inguinal  hernia. 

Treatment.  Lafos.sc  atfemi>ted  taxis  after  casting  the  h<.ise. 
but  as  the  hernia  was  strangulated  and  ta.xis  failed,  he  reported  to 
operation.  An  incision  was  made  through  the  sa<'  large  enough 
to  enable  Poupart's  ligament  to  be  sutured  to  the  long  abductor 
muscle  of  the  leg.  after  reduction  of  !hc  hernia.  .Vfl.^r  ..oeration 
the  animal  was  tied  up  for  a  week,  and  fouite.n  .lays  later  was 
<)iiietly  exerci.sed. 

Tidborn   opened   an    incarcerated   hernia    in   a   foal,  ivphued  the 

l"«i|)  of  .small   intestiiK-.    whi.h   hail   aliea<ly    become   adluivnt.   and 

•  wed   up   the   wouikI  :     the   animal,   however,   died.      Lafond  .-states 

liuving  cured  crural  hem.ia  in  a  she-a.ss  by  using  a  clam.      In  Cerniain 

!iic  disea,se  app«-ars  to  be  very  rare.     WJiether  the  dilicrent  f I  .".r 

'lie  heavy  work  is  the  cause  of  its  more  frcjuent  occurrence  in  France 
i    uncertain. 


frfel 


;H 


>f 


]l 


i 


A68 


PERlNEAl,   HERNIA. 


I* 

i 


4 


ft 


1*11 


IX.   -PERINEAL   HERNIA. 

The  posterior  wall  of  the  jm-Ivih  poHnes.st'8  in  male  animals  only 
one  dilatation — the  recto-vesieal  ;  hut  in  female  animalH  there  are 
two — the  upj)er  the  reeto-vaginal,  the  under  vesico-vaginal.  Kx- 
teiiHion  of  one  or  other  of  these  boundaries  of  the  jtelvis  with  entranee 
of  abdominal  viseera  into  the  space  so  caused  is  termed  perineal  hernia. 

This  condition  is  most  frequentlj  seen  in  dogs,  occasionally  in 
the  cow,  ewe,  and  rarely  in  the  bitch,  in  which  animal  it  usually 
consists  of  a  dilatation  of  the  excavatio  vesico  uterina,  which  is 
more  exposed  to  strain  on  account  of  its  lower  (>osition.  In  male 
animals  either  the  irtestine  or  urinary  bladder  is  found  in  the  excavatio 
recto-vesicalis,  in  females  the  hernia  consists  of  the  uterus,  omentum, 
bladder  or  small  intestine.  Frick,  in  the  ca.se  of  a  pregnant  cow, 
saw  a  portion  of  the  gravid  uterus  in  the  sac. 

Symptoms.  In  dogs  a  swelling,  varying  from  the  4ize  of  a  .  a's 
fist  to  that  ot  a  child's  head,  and  possessing  the  known  characteristics 
of  a  hernia,  occurs  close  to  the  root  of  the  tail  and  just  over  the  ischial 
tuberosity.  In  ewes  it  may  be  as  large  as  a  goose's  egg,  and  appears 
alongside  the  vulva,  in  the  cow  a  round  swelling,  sometimes  as 
large  as  a  man's  head,  arises  close  under  the  vagina,  and  presses 
forward  the  labiae.  The  hernia  can  be  reduced  and  the  swelling 
dispersed  by  pressure,  by  raising  the  hind-lcj^s,  or  by  walking  the 
animal  down-hill;  whilst  it  is  increased  by  raising  the  fore-legs,  or  by 
any  cause  which  increases  intra-abdominal  pressure.  Incarceration 
very  seldom  occurs,  though  Siedamgrotzky  noticed  strangulation 
of  tlie  urinary  bladder  in  a  d<>g. 

Causes  and  progress.     Continuous  contracti(m    of    the    abdominal 
muscles,  difiicult  parturition,  heavy  draught,  walking  on  the  hind 
legs  (dog),  standing  with  the  hind-quarters  low  (covs)  and  obstinate 
consti[)ation   are    known   to   favour   production    of   perineal    hcrni;i 
but  its  immediate  cause  is  a  mystery.     It  may  exist  for  long  ;)erio(l> 
without  causing  trouble,  for,  on  account  of  the  great  width  of  tin 
hernial  opening,  incar(rerati(m  is  exceedingly  rare,  though,  accordiiit: 
to  St<H'kHeth,   it   sometimes  impedes  delivery   in  ewes,   because  tin 
vagina  is  pressed  into  the  hernial  sac  during  labour,  and  becoiiit- 
more  or  less  Sided.     Cows  with  this  defect  should  not   I  .-  used  Un 
breeding.      In  Frick's  case  assistance  was  rccjuired  to  deliver  the  cai' 
as  the  f(»re-lcgs   became  Hxed  in  the  hernial  sac.     Dogs  may   h:i\ 
diHiculty  in  urinating  and  the  cause  may  be  referred  to  the  prostali 
Doubt  as  to  the  nature  ut  the  swcllin'.;  can  be  removed  by  ex|iloriitui 
punctiM'e,  employing  a  clean  grooved  needle  or  tine  tiocar. 
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Treatment  Ah  a  iiivvciifivf  mcasurt",  cows  should  not  he  placed 
with  the  fore  feet  hijiher  tlinri  the  hind.  Unless  strangulation  oeeurs, 
all  treatment  should  he  avoided  ;  the  ditticulties  duriuj;  lahour  are 
said  to  Ih"  lessened  hy  dilating;  t!<e  vagina.  An()ther  reason  for 
avoiding  operation  is  that  the  liernial  contents  are  often  attached 
to  the  sac,  a  londition  indicated  by  the  latter  being  markedly  drawn 
inward.s  when  the  hind-(|uarters  are  raised.  Should  incarceration 
necessitate  operation,  or  i  iie  owner  (k-sire  it,  the  animal  is  chloroformed, 
an  incision  is  maile  in  the  skin  over  the  swelling,  and  the  hernial 
sac  ligatured  in  sections,  that  is,  if  the  contents  of  the  sac  are  clearly 
nonadherent.  Otherwise  the  inner  coats  must  be  cautiously  cut 
through,  the  intestine  or  bladder  separated,  the  sac  brought  together 
with  several  .stitches,  and  tlie  skin  first  shortened  sufficiently  and 
then  sutured.  A  case  treated  in  the  J)rt\sden  clinique  shows  that 
it  is  possible  to  effect  a  cure,  I'ven  under  uiifavourable  ('ircumstanoes, 
the  urinary  bladder  had  been  incised,  but  was  immediately  sutured, 
and  recovery  followed.  'I'he  purse-string  suture  may  sonu-tinies  be 
used  to  advantage. 
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X.-VENTRAL    HERNIA    (HERNIA    VENTRALIS). 

Whii^T  the  herniae  hitherto  described  are  due  to  dilatation  of 
natural  openings,  others  caused  by  .solutions  of  continuity  in  the 
abdominal  walls  (but  not  of  the  skin)  are  described  as  ventral  hernite. 
Such  breaches  are  either  caused  by  external  injuries,  like  kicks,  horn 
thrusts,  the  impact  of  blunt  bodies,  collisi(ms  with  the  carriage  pole, 
staking  of  the  alxiomen.  and  falling  on  blunt  objects,  or  they  mav 
result  from  excessive  muscular  conti.iction  during  ])arturition,  &c. 
Sometimes  they  attahi  very  large  dimensions,  as  shown  bv  Kh«'>hardt 
:ind  J)ette's  ca.ses,  and  by  a  mare  Moller  had  under  observation 
(Kig.  :W!>).  Hertwig  believed  t)\at  congenital  fissures  in  the  walls 
ot  the  abdomen  sometimes  caused  ventral  hernia'. 

The  structures  forming  tlw  hernial  sac  vary  with  the  position 
and  extent  of  the  rupture.  In  many  cases  the  c(mtents  lie  beneath 
'lie  .skin  and  panniculus  or  timica  abdominalis,  sometimes  inunediatelv 
'"•low  the  skin,  the  intestine  or  omentum  or  both  having  pas.scd 
through  a  rupture  of  the  jjeritoneuia  and  abdcmiinal  mn.sdes.  'J'hc 
licniia  usually  ccmtains  intestine,  tliough  Noack  reports  two  ca.ses 
HI  the  cow  where  it  was  above  the  udder,  and  contained  portions 
t  the  uterus.  One  operated  on  by  tJuittard.  was  in  th»"  right  tlank, 
'11(1  contained  the  abomasuni.  (Jerlacli  and  Schniii  le  have  .seen 
'"•rni;e  containing  portions  of  the  liver.     A  pig  described  by   Frick. 
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which  had  aU-il  of  douhlt-sided  hydronephrosis,  Hhowed  just  in  front 
of  th«-  m  puhis  ii  hernial  opening  through  whii-h  the  bliidd.-r  had 
slipped  and  iH-eome  In-nt  backwards. 

Symptoms.  In  recent  ventral  hernia  iwo  sets  of  symptoms 
exist,  those  of  hernia  proper,  and  those  of  contusion;  the  latter 
may.  indeed,  appear  the  more  imiu.rtant  and  musk  the  hernia.  Ventral 
lu-rnia"  are  fouml  most  frecpiently  near  the  last  rib.  in  cattle  on  th.- 
right     in  horses  on  the   l.'ft    side      The   parts  are   inflamed,   pan.ful 


Kl<i.  :t'.«l.     Ventral  hiTiiia  in  .a  mure  (finin  n.  photiii^raiih). 

on  pressure,  and,  in  conscipicnce  of  u'dema,  cither  firm  or  doujihy 
if  much  blood  has  been  pourc«l  out.  there  may  be  Huctuation.  Ohld 
Itcrniie  fail  to  display  such  symp1'>ms.  but  "ill  be  recognised  b\ 
their  compressibility,  fluctuation,  softness,  varying,  size  &c.  1m 
tlic  depths,  the  hernial  opening  may  iisuaily  be  felt  as  a  round  <  i 
i'longa1c<l  ai>er1urc. 

Thf  swelling  v;trics  vvitliiti  wide  limits;  in.  small  .mimals  bciii- 
often  only  the  size  of  a  pige(.n"s  egg.  while  in  cattle  and  horses  n 
.   .IV   ex<ced   that    of   a   sugar   loaf.      In  the   liorse  the   licrnia   seld 
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exceeds  the  size  of  the  clenched  fist  or,  at  the  most,  of  a  man's  head 
hut  greater  dimensions  arc  occasionally  reached,  as  in  the  case  of 
tiic  marc  shown  in  Fig.  :K)9. 

Differential  diagnosis.  Recent  cases  may  in-  mistaken  for  inflam- 
matory swelling,  abscess  <,r  ha«matoma  in  the  abdominal  wall  In 
those  of  „ld  standing  tlic  hm.ial  aperture  can  usually  be  discovered 
by  palpation,  provided  iU'cidental  inflannnatory  proces.ses  are  absent 
from  the  affected  region.  Occasionally  the  hernial  swelling  (small 
nifestme)  is  some  .listance  behin.l  or  below  the  breach  in  the  abdominal 
wall.  'I he  sndden  appearance  of  the  swelling  and  its  compressibility 
must  arouse  suspicion  „f  a  rupture.  In  any  case,  .•auti.)n  is  recpiired 
ni  o,)erative  interference,  and.  in  doubtful  ca.ses,  sharp  instruments 
should  not  be  used  bef<.re  i.iaking  certain  of  the  absence  of  hernia 
Hc<tal  examination  is  sometimes  useful,  and,  if  needful,  the  parts 
can  be  punctured  with  a  fn.car.  under  antise|,tic  precautions. 

■  •articular  cauli<.n  is  indicated  in  presence  (.f  colic,  which  may 
proceed  from  incarceration,  but  in  fresh  injuries  may  also  be  causcJl 
b>  the  pain  associated  with  peritonitis;  though  the  latter  is  the 
exception,  the  former  the  rule. 

Frecpiently  adhesions  form,  but  strangulation  is  not  at  all  common 
and  some  have  denied  its  occurrence  ;  but  undoubtedly  both  recent 
and  old  ventral  hernia'  do  (x-casionally  become  strangulated,  though  the 
danger  is  much  less  than  in  either  umbilical  or  inguinal  hernia'.  The 
symptoms  arc  similar  in  all.  The  necessary  conditions  are  a  small 
opening  and  a  large  sac.  Tlie  immediate  cau.se  may  be  heavy  work, 
tvinpamtes.  colic.  ,..•  parturiticm,  and  it  is  ccmimon  experience  that 
the  small  intestine  becomes  more  readily  strangulated  than  the  colon. 
Small  ventral  hernia-  sometimes  disappear  spontaneously,  and  even 
large  ones  diminish  with  lapse  of  time. 

Ventral  are  thus  usually  mor,.  hopeful  tlian  inguinal  hernia-, 
tliough.  by  their  position,  they  may  seriously  interfere  witli  the  use 
ot  harness  h„rses.  and  are  always  a  danger  in'the  event  of  the  animal 
sulfcrmg  from  colit-  or  tyinj)anites,  or  becoming  pregnant  :  and,  for 
llns  reason,  female  animals  with  ventral  hernia-  should  not  be  used 
tor  breeding. 

Treatment  is  best  contiiu-d.  in  recent  cases,  to  counteracting 
mHammatory  .symj)toms.  unless  strangulation  has  occurred  Under 
t.ivourable  circumstances,  the  hernial  contents  may  be  replaced,  or 
hirtlier  egress  prevented  by  a  carefully  applied  compress;  but  it 
must  not  be  forgotten  that  any  considerable  pressure  ni.iy  cause 
necrosis  of  the  skin  and  favour  prolapse.  Old  ventral  hernia'  seldom 
'.'(■eive  treatment,  unless  they  interfere  with  the  animafs  work,  when 
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the  meaiiH  adviwd  for  umbiliial  hernia?  may  Jje  employed.  TniiweH 
can  Heldom  be  used,  and  treatment  Ih  tlien  practically  confined  to 
the  following  : — • 

(1)  Api)lication  of  irritantw  or  mineral  acidn.  Rademacher  recom- 
mendn  Hulphuric  acid. 

(2)  Simple  or  muUiple  ligation,  or  the  applicalion  of  a  dam. 
This  methcMl  presuppoHet*  the  aliHence  of  adhenion,  which.  a»  alremly 
stated,  is  somewhat  rare.  Simple  ligation  is  seldom  siuci'ssfiii.  on 
account  of  the  large  ho.He  of  the  hernia.  an<l  Ihi-rcforc  r,><iMirse  nnisl 

Fig  I 


Fig,  2. 


Fig.3. 


Fki.  400.^  Srhoma  illustrating  l)egivc'.s  operation  for  tinitiilical  .and  ventral 
lii'rniiu.  A.  .StTons  ;  H.  iniiwii|o-apont'\irotic  an<l  ('.  nitanrous  coats 
of  lli<>  li»'rnia  ;  I),  thr  special  nocdic  in  place  ;  K  K.  dam  ;  K  K.  nails. 
Tlie  three  figures  sliow  the  successive  stages  of  the  operation. 

he  had  to  either  multiple  ligation  or  the  clam,  after  making  sure  ot 
the  absence  of  adhesion.  Kither  a  wooden  clam  (ca.strating  clam) 
or  the  iron  one  shown  in  Figs.  ;W2  and  393  may  be  used,  and  tin 
nvKle  of  applicati<m  is  the  same  as  in  umbilical  hernia. 

Degive  has   used   the  following   method   extensively   in  oi.se.'-  ot 
ventral    and    umbilical    hernia-.     I'ndcr    antiseptic    precautions,    le 
fir.st   opens  the    hernial  sac    in   order   to    break    down    a'>  •   existiiiL 
adhesions,  and  then  transfixes  the  skiii  ami  ctlges  of  the  liernial  riii 
with  pack  needles  about   8  inches  long.     Above  these  he  adjusts 
clam,  which  is  closed  by  means  of  a  screw  and  firmly  .secured.     'I'll 
pack  needles  are  then  replaced  by  horse-shoe  nails,  the  points  ot  \\h\< 
are  bent  round.     In  about  a  week    he  necrotic  tissue  falls  away,  an 


m 


VKNTRU,    IIKRNIOTOMV. 


r>fl:i 


in  which  prcviouH  trcatiut-nt 


recovery  ocnura  oven  in  m'vere  casen 
had  failed. 

(3)  Herni<.t(.niy.  This  „nly  suctcH-ds  whoie  the  rui.ttiic  is  slit- 
iike,  and  can  U-  sutured.  .liirgeris  reported  several  successes  ^i„  one 
the  cow  calved  without  any  difficulty  soon  after  operation  ;  in  another 
cr.w,  showing  symptoms  of  incarceration,  .Meyer  sutured  a  recent 
ventral  hernia  in  the  neiK!d,<,urli<HKl  of  the  udd.'r.  |„  „|,|  v.-utral 
hernia-  extensive  adhesi,„,s  ..ft.-n  c.vist  l,ct «.■.•,!  th.'  contents  and  the 
sac,  an<I  occasion  great  difficulty  to  the  operator;  and  whilst  1,.- 
nuist  1k>  prepared  f,.r  this,  he  should  use  the  greatest  care  in  l.reaking 
them  <lown.  External  Herniotomy  sometimes  succeeds  l,„t  not 
alwayn,  the  inner  hernial  envelope,  which  has  been  retaine.l  in  th.. 
hernial  opening  by  means  of  the  purse-string  suture,  sometimes  failing 
to  lH.coine  adherent  and  the  hernia  reappeaung  later,  in  general 
the  larger  tlie  aperture  the  slight«-r  is  the  hope  of  cure. 

Incarcerations  may  sometimes  he  reduced  l.y  steady  pressure 
from  without,  and  assistants  may  even  he  entrustVd  witirHu-  treat- 
ment. It  has  been  stated  that  in  ruptures  occurring  in  th.-  posterior 
portion  of  the  abdomen,  repo.sition  may  be  a^si.stc.l  in  large  animals 
by  passing  the  hand  into  the  rectum. 

(ferlach  and  .Schrnicle  (.iH-rau-d  on  a  dog  .sutfcring  from  fractured  ribs 
and  a  hernia  containing  part  of  the  liver.  A  firm  but  ...niprcssible  swelling 
«Sor  "Vhel?  ZiT"  "  *^1-  '!*•»«"''''«•;">•  app..arcHi  i„  'the  left  subcost.d' 
ri'gion.  The  hernial  sac  was  dividt-d,  one  loin,  of  the  liver,  which  was  found 
iH-tween  the  ribs,  was  replacwl,  the  wound  suture.1,  and  a  cure  ,  ff^ct^ 

The  mare  shown  m  Fig  3W  foaled  without  anv  hel,,,  in  spite  of  thTex- 

,-ns.ve  nature  of  the  n.pture,  the  animal  i-istinctivi-ly  Iving  on   he  ab<iome'.  • 

it  Has  then,  however,  killed,  and  the  iM.st-morte.n  siH.Vcd  that  the  straight 

aWominal  muscle  was  rupture<l  a  hand's-breadth  in  front  of  the  os  ,n  b  s 

and  that  an  aperture  existed,  measuring  2(»  inches  in  one,  and  24  inches 

we.  t::  riw^^^^^^^^^  ^"\"""  "^"^"'"  ""^'  '^•^"■^^•'■"♦'  -'•^dominal  muse  L 
di  .Pf  .  .  L  •  .  '*'  "'P*'""'"  '"-^  *  8''''**  l""t  "^  th,.  c..^uni,  its  point 
direct.,!  backwards.  Connective  tissue  had  forme.i  in  all  dir-ctions  in 
arge  quantltus,  and  the  fascia  of  both  thighs  was  greatly  thickened  " 
far  down  as  the  hocks  ;    lameness  had  not  been  observe,!  during  life 

Guittard  ,.iH-rated  ,„.  a  ventral  hernia  containing  a  portion 'of  th.- 
a  K,masum.  by  mcsjon  through  the  Hank  Aft.r  thrusting  back  tl .' 
abomasum  the  muscles  w.-n-  brought  together,  a  dressing  ami  .•om,.r,.ss 
aj)phed  and  the  case  terminated  su,,fes.sfully  "nip"^" 

Cadi,>t  and  Dollar  describe  a  ventral  hernia  in  the  left-  Hank  cau.s,.,!  by 
a  blow  from  the  handle  of  a  win,lla.ss.  The  a W.uninal  tucic  was  ruptur.-,^ 
|..po«.  e  the  st.He,  and  shghtly  above  this  ,K,int  the  mus.  l.-s  were  tor 
through,  leaving  the  herniated  small  i,.t..sti„e  only  covered  by  skin 
After  incision  tlu-  hernia  was  red«c,.,l,  the  mus.-k.s  and  aiK,neuros,..s  unit,.,! 
.>  two  separate  lines  of  silk  sutures,  the  skin  »as  brought  togetluT  a.ul  a 
•bcssmg  apphcl  In  l.-ss  than  a  month  th,-  w<.um,I  lutl  h.-al..,!  an.l  the 
i.crnia  was  cur,-<l  ("  CHlnical  Veterinary  M.Mli.ine  and  Surg.-ry  "). 
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XI.    PELVIC  HERNIA.  "  GUT-TIE." 

TiiiH  ii»T«'<'tion  (MMurH  numt  frcMjwntlv  in  hilly  rcfjiitiw,  likr  SwilKt-r- 
inml,  hut  linn  Ik'<mi  wen  in  Knglantl  and  IH-nmark.  'rhiiUKh  tirnt 
(loHcrilwd  l>y  Ofxterlt'ii.  it  wtw»  left  to  Anki-r  to  explain  the  nature 
of  the  eontlition  and  itn  mode  of  orii?in.  It  ahnoHt  always  affects 
two  to  lliiee-veai-oUl  oxen,  imcuih  on  ti»e  rislU  side  and  results  from 
a    |iortioii  of  the  colon,  or    less   frequently    of   the   small    intestine. 

I oniinK  stranj{ulate<l  by  passage  through  a  rupture  in  the  peritoneiil 

covering  of  the  s|H'rmatic  cord.  The  howel  usually  In-comes  fixed  in 
an  aperture  of  the  peritoneum  at  the  entrance  to  the  pelvis  and 
stranifulated.  thoujjh  in  other  cases  the  free  end  of  the  sperni.ttit 
cord  returns  into  the  alid<miinal  cavity,  and  may  encircle  or  lieconu' 
adherent  to  howel  in  the  neighhourluxMl  of  the  iihdominal  rin>f. 

Causes  and  progress.  The  inunediate  cause  is  a  solution  of  con 
tinuilv  in  the  peritoneum  covering!  the  cor«l.  or  displacement  of  the 
cut  end  of  the  cord,  tlioufjh  this  is  rare.  Rotii  conditions  are  due  to 
unskilful  castration,  especially  to  pullinfj  on  the  cord,  without  |)re- 
viously  graspiuji  it  ahove,  as  in  forcibly  tearing  off  the  testicles,  a 
custom  still  common  in  the  south  of  Kurope. 

The  initial  rupture  is  also  fav<mred  by  heavy  work  in  hilly  districts. 
In  clindting  slopes,  tlie  viscera  are  pressed  backwards,  part  ma\ 
pass  through  the  rupture  existing  in  the  perit(meum  of  the  cord, 
and  then  become  incarcerated.  As  the  size  of  the  rumen.  whi<li 
lies  on  the  left,  ensures  it  against  strangulation,  it  is  easy  to  explain 
the  frequent  occurrence  of  the  condition  on  the  right  side.  Failing 
early  assistance,  the  animals  die  in  four  to  eight  «lays  from  incar 
ceraticm,  rupture  of  the  bowel,  or  enteritis. 

Symptoms.     The  condition  is  announced  by  colic,  loss  of  appetite 
constipation,  striking  with  the  feet  at   the  abdomen,  moving  back 
wards,    frequent    lying-down    followed    by    suddenly    springini;    \\\< 
and  general  restlessness.     Where  much  green  food  is  given,  tympanili - 
may  also  be  obs«'rve»l. 

After  twelve  hours  an  apparent  improvement  sets  in.  The  aniniiil- 
are  (piiet  and  may  even  rununate  atid  feed.  During  the  next  tcv 
days,  however,  they  relajise  :  colic  returns,  the  animal  passes  blui.il 
stained  fa'ces  or  nuicus,  has  difficulty  in  breathing,  and  the  pul- 
l)econu's  small  and  frequent.  As  soon  as  these  symptoms  hav 
appeared,  the  <onditi()n  is  in  the  highest  degrw  threatening. 

Sometimes  pain  is  shown  on  pres.sure  in  the  right  tlank,  and  > 
examination  per  rectum,  a  painful  and  doughy  swelling,  about  as  lai 
as  a  man's  head,  which  is  at  first  soft,  but  latjT  becomes  li:ii 
may  be  detected  in  front  of  the  entrance  to  the  pelvis  and  near  t 
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whII  of  th«>  <tli<lom«<M.     TowurilM  thr  mi<l<llc  liiu-  it  \h  iM.r.l.n.l  l.y  a 

tcnncly  HtrHclu'd  cord.     In  Mtrarwiil.ilion  |,y  lli<.  fri...  «ii(i  of  tlu-  ...rd  ii 

Himilar   Hw«'lliiiK    may  ho   nM-oKniwd  on  th.'  lower   iilKlominal    wall, 

n«'ar  the  alMloniinal  rinp;. 

Th»««.  Hyniptonis  l«.avt«  liUlv  «loul>t.  an  to  tin-  natuiv  of  tJu-  diwaw. 

though   cHcaHionally   it    may  Ik-  confum-d   with   in- 
vagination of  the  howel.     Anker  Haw  utranKiilation 

cauwed   in  one  caHe  l.y  a  hole  in  the  round  uterine 

ligament.     LindenJH>rg  states    having    sw-n    Miniilar 

symptoms  from  reetal  ol.sfruetion.     Kxamination  of 

the  reetum  always  j^ives  tlie  neeessary  information. 
Traatmunt.     In   freslj    eases    reposition    may    l)e 

attempted  liy  raising  the  hind-(piarters  or  walking 

liie  animal  down-hill,  hut  little  time  should  he  lost 

in  such  attemj)ts,  Im(  ause  taxis  l»eeomes  more  difli- 
cult  and  dangerous  the  hmger  the  mal|(osition exists. 
Reicherter  and  others  liave  suggested  i>erforming 
taxis  through  the  rectum.     When  the  inearcerated 
portion  of  howel  is  not  mueh  dist«"nded.  this  may 
succeed,    hut     later     iK'comes     impossihie.     Whilst 
Keieherter  states  having  thus  cured  sixteen  animals, 
others   have  altogether  (juestioned   the  efficacy  or 
possihility     of     the     operatiim.       In     making    th.. 
attempt,  the  animal  nuist  1h^  j.laeed  with  the  forc- 
li-gs  lower  than  the  hind  ;    the  loins  pressed  ujion, 
to  prevent  arching  of  the  hack,  the  hand  introduce.! 
into   the   rectum,   ami   etf..rfs   ma.le   to  thrust  the 
strangulat.'d  howel  forwar.l  and  s..  t.)  free  it.     To 
prevent  the  animal  lying  tlown  during  op, .-rat inn  a 
■*ack  may  Ik-    passe.l    untler    the  ho.ly  and  held  uii 
cither  side  hy  .me  or  two  men,  or  the  animal  can  he 
pressed  against  a  wall  h.\  m.-ans  of  a  long  stout  i.oic 
iiiid  al.mg  the  ho.ly.     Others  rec.  nuncn.l  rupturing 
ihc  sp«-rmatic  c.r.l  from  the  rectum.     S.lu'nk  stat.C 
liMving  grasp.-d    the   .or.!    with    the   extended    left 
liund.  ami  having  drawn  it  so  far  hackwar.ls  that  it 
I'roke  in  two  ;   some  .)perat()rs  reconnnend  placing 
!li.'  thumh  against  it  an.l  pressing  forwards  to  effect  ruptur.-.     Whilst 
\nker  states  having  thus  invariahly  suc.i-.>.le.l.  oth.-rs  hav.-  fail.-.l  t.. 
-r-duce  the  d,-.in  <!  rupf  ure.  and  have  prc.eedrd  i,.  „,,,.»  (he  ahdomen 
I  nr  this  purp..«e,  an  incisi.)n,  ah;mt  4  to  5  inclu-s  in  |,.„^th   is  ma.le  in' 
lie  skm  of  the  right  Hank,  following  the  dire.tion  of  the  outer  ..hlLpu- 


Kk..  till,  .\iik.is 
Uiiaiiliil  knife  for 
|"Kii-  lii'irii.i. 


^ 


i.iM 


»  -i 


h    ' 


m 


MW 


IIIAIMIKAUMATIC    IIRKNU. 


t%:  ' ' 


alxlotiiiiml  iniiHclc.  After  ilivkiiiiK  th<-  ollH-r  niiifch'H  (<>  thi<  Hainc 
(Xti-ni,  the  iKTiluiMiiin  i^*  linikcii  throii^di  ;  the  liuiitl  iiitriNiiiii'tl 
into  llif  |(ciiltiiiiul  cavity,  and  a  starch  iiuulc  fur  tin-  iiicarcerutiHK 
HIMTinatic  cfinl,  wliirli  w  divided  cither  with  n  fti«loiir%  atche  or  with 
a  hooked  knife.  When  tlie  o(M'rat(tr  has  convinced  hinim'lf  of  the 
ahsenci-  of  a  Hiniilar  condition  on  the  other  si<le,  the  wound  in  Hiitiiied 
anti  treated  accortlinv  to  general  principlen.  If  performed  early,  the 
operation  i^*  staled  to  Im>  not  ihiitfterouK.  Straunt*  lo«t  only  II  animals 
out  of  I  in  sulijccted  to  operation  ;  Kuhinani'  ed  ll'J  cases  in  ten 
years  ;  von  Weil  claims  only  to  have  lost  4  <'a..es  out  of  a  total  ol 
•3MI  ;  Anker  records  44  recoveries,  ("audwell  operated  successfully, 
on  two  steers,  l>y  opening  the  ri^ht  tiank  and  dividing  tiieeord,  which 
he  found  incarcerating  the  howel  in  each  case  (  V.  Hrroril.  Murcii  ISth. 
I'.MI). 

XII.     DIAPHRAGMATIC    HERNIA    (HERNIA    DIAPHRAGMATICA). 

Ki  ITI  KK  of  tiie  iliaphragiii  is  commonest  in  horses,  hut  alstxncurs 
in  dogs  and  other  animals,  and  is  caused  liy  sudden  falls,  collisions, 
street  accidents.  Ity  rearing  anil  falling  over,  and  hy  severe  tympanites  ; 
in  e.Kcej>tional  cases,  if  curs  as  a  complit'atioa  of  fracture  of  the 
lilts.  .Midominal  organs  may  then  pass  into  the  thorax,  a  condition 
termed  diaphragmatic  hernia.  'I'lu'  rupture  may  Im-  in  the  muscular 
per-pheiy  or  in  tlie  tendinous  centre  of  the  diaphrngin.  I.,«-hnhardl 
saw  this  iH'inia  in  a  cow  :  the  recticuluiii  n  ^  .'iiteretl  im  thorax 
In  dogs  the  stomach,  livi'r,  or  spleen  may  Ik-  found  in  the  thorax; 
in  horses  the  small  intestine,  stomach,  or  more  rarely,  the  cn'cum  or 
colon.  In  horses,  hernia  through  the  muscle  produces  mole  distiir 
liance  than  hernia  through  the  tendinous  centre.  In  the  former 
liiemorrhiiuc  or  strangulation  may  soon  lea<l  to  death,  whilst  in  tin 
latter  adhesions  (piickly  f m  in  hetween  the  displaced  viscus  and  tlic 
tendon  and  the  patient  may  continue  to  improve  ;  hut  irrespective 
of  the  position  of  rujtturj'.  when  large  masses  of  ahdominal  visccin 
enter  the  thorax,  sudden  asphvxia  may  he  causid 

Symptoms  and  progress.  In  the  ahsence  of  such  fatal  com 
plications,  ditticulty  in  breathing  is  marked,  the  animals  heaving  i 
though  liioken-winded.  owing  to  interference  with  tlie  diaphragm 
anil  ruminants  sliow  digestive  disturtiance. 

It  has  been  stated  that  the  conditicm  may  he  diagno-sed  w  i' 
certainty  hy  auscultation,  hut  such  is  .seldom  the  case.  It  is  alwa\ 
ilififioilt  f<>  say  whether  the  peristaltic  .sciund  originates  in  the  Jilidoni' 
or  the  thorax,  and,  therefore,  heginneis  may  easily  form  an  eironci' 
diagnosis.  Nor  can  a  tympanitic  percussion  sound  he  regarded 
evidciu'c  of  the  disea.sc,  liccause  this  accompanies  u  series  uf  chain 
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in  lluf  lun^H,  unil  in  mIioii  no  iibwilute  diuKnoHiM  can  ln>  founded  on 
tlinif-Hl  oxiiminutioii.  i  lu-  <  hiiructtT  and  coiirw  of  the  Mymptonin 
and  tin-  al>»en<«i  of  f.-ver,  though  never  pathognomonic,  are  perha|M 
the  nioHt  reiiahle  KiiideM,  though  an  exploratory  |»uncfnre  with 
IMeiilafoy'N  aspirator  niiiy  Kcflle  the  dia>fnoHiH.  .Should  the  displaced 
viHcUH  Ih>  penetrated,  and  tiiiid  mixed  with  inncHta  Im'  drawn  off, 
no  douht  can  then  remain  nn  to  the  conditon. 

Progno*!*  in  always  unfavoiualile  and  treatment  iitiavaihililc. 
Im-cuuw  even  thoii^li  rep<.Hition  could  Im>  effected  liy  performinj; 
laparotomy,  the  condition  «ould  prohaldy  recur,  it  hei'ng  in>poH(tiMc 
to  close  liic  diapluiiKmatic  opening- 


Km.  ^R.'.   -DiupliraRmiitio    htriiiii.     K.   Kpiphxiii;      I  (i,   li><.|>    of    small    inttBtiiiu ; 
(' K,  fliintliitf  coliiii  ;    R.  Bplccn      I'.  lutiL' ;    I'l'.  |K'rirnrdiiiui. 

.Sclira<k'r  saw  an  uiicoinmon  loniplicatioii  in  the  lions*-.  The  7tli  rih 
rtiis  broken  ami  a  fra^rnicnt  had  |>crforatcd  the  diaplinigm,  produi  iiig  an 
i|K'iiing  through  whidi  |M)rtions  of  f)owcl,  onicntinii,  atul  spleen  hud  jiasstd 
into  the  thorax,  and  making  their  way  through  the  thoracic  wall  and  under 
the  skin,  hatl  prinluced  a  hernia  us  large  us  a  man's  head  just  Iwlow  the  left 
<IIk)w.  The  horse  lived  for  several  years,  hut  finally  died  in  coiise(|uence 
I  if  the  hernia  iH-coming  straiigulattnl. 

A  case  of  diaphragmatic  henna  is  descriln-d  in  ("iwliot  and  Dollar's 
■  Clinical  Veterinary  Medicine  and  Surgery."  and  the  condition  is  fully 
ticuted  on  pp.  44  ct  a(q.  of  the  same  work.  The  case  referrcjl  t<i  is  here 
illustrated  (Fig.  4()2).  Th.>  rent  in  the  diaphragm  hatf  probably  existed 
for  many  months,  judging  from  the  condition  of  its  edges  '-it  at  '.irf'  had 
"nly  given  passage  to  a  few  loops  of  small  intestiiu-  and  epipl(M)ii.  'i  vi'u 
I  lays  before  death  the  horse  showed  colic,  but  apparently  reci  red. 
Twelve  hours  In'fore  tleath,  however,  it  hiuf  violent  ])ain,  which  cor'^inued 
iMtil  the  end.  The  gastric  and  splenic  hcniiie  were  ]irobably  pniducrd 
ii  that  time  ;    soon  after  becoming  herniated  the  .stonuich  ruptured. 
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SrKGKWL    I)lSKASi:S    OF   THK    STOMACH 
AM)    HOWKI.S. 

I.     FOREIGN    BODIES   IN   THE   DIGESTIVE   TRACT. 

SnAKP  subst  iiices,  like  neodles,  wire,  nails,  &c.,  aciidenlally 
])ics('nt  in  the  food  are  sometimes  swallowed  by  oxen,  less  often 
by  sImk'p  and  goats,  and  give  rise  to  injuries  l)oth  of  the  digestive 
tube  and  of  other  parts,  like  the  perieardium  and  heart.  Horsex 
are  not  so  often  aifeeted,  though  in  one  ease  a  ([uantity  of  nails, 
buttons,  and  screws  were  found  in  the  eolon  of  a  horse,  their  corroded 
condition  showing  they  had  already  lain  there  for  a  long  time.  In- 
liigestion  in  calves  and  lambs  is  often  produced  by  hair,  twine,  wool, 
or  clover  balls  ;  and  in  pigs  by  bristles.  Calves  sucking  cows  fed 
jiartly  on  cotton  cake  or  meal  sometimes  suffer  from  indigestion. 

Dogs  often  swallow  stones,  corks,  balls,  or  coins  which  they  have 
picked  up  or  had  given  them  to  carry  ;  whilst  in  the  stomachs  of 
oxen  and  h,)rses  portions  of  |>robangs  or  balling-guns  are  soii,ctimes 
found. 

Hiilui.  while  niakitig  a  |Mist-inortein  of  a  horse,  found  an  abscess  in 
tlie  spleen,  containing  a  piece  of  wood  l.'(  inches  in  length  and  ^  inch  in 
thickness.  In  one  case  a  pig  swallowed  a  castrating  knife  4  inches  in 
lcn;'*li,  which  reniained  lying  in  tlie  stoinacli  for  two  months  withmit 
prod.icing  any  marked  <listiu'hance.  A  similar  cx|)eri(nce  in  the  dug  is 
related  hy  Iwersen.  A  sjM)rtingdog  swallowed  a  pocket-knife  while  carrviiij; 
it  to  its  niiuster.  hut  vomited  it  again  nineteen  days  later.  S-ven  stoius, 
of  a  c-)llective  wiight  of  rt^  ounces,  were  found  in  the  stomach  of  a  Ncu - 
focndland  dog.  The  organ  Wiis  greatly  distended,  its  mucous  memhrai'c 
thickene<l  and  <'overed  with  warty  growths.  The  <log  had  Ih-cii  accustorni  iI 
to  play  with  stones,  tostutg  them  into  the  air.  and  again  catching  them 
an<l  this  had  at  length  proved  fatal,  a  jiiece  of  <'()al  having  blocked  tin' 
ileo-ca-cal  valve  and  occluded  the  bowel.  A  cat  swallowid  a  glass-headed 
hair-pin.  4J  inches  long.  The  head  lia<l  entered  the  stomach,  but  tin 
sharp  end  remained  in  the  ieso])hagiis.  and  led  to  [iirf  )ration  and  death 

The  danger  thus  oeciusioned  is  of  a  doubh-  nature  :  sharp  foreign 
bodies,  iiKC  neetlles,  nails,  &c,,  perforate  the  wall  of  the  stommji 
or  bowel,  and  lead  to  fatal  peritonitis,  or  they  penetrate  the  diaphragn' 
and  produce  septic  pericarditis.  This  is  thi'  rule  in  cattle,  when 
such  bodies  enter  front  the  reti<ulum.  It  of  happens  that,  at  tin 
point  of  injury,  the  Hlonuivh  or  bovvcl  In  .le;'  adhereiit  to  t!'^ 
abdominal  wall,  leading  to  perforation  outw     illy     •"!  escape  of  th 
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foreign  body.  The  r.JHcharge  of  needles,  liHir-pins.  and  jiortions  of 
wire  has  oflni  been  observed  in  catlle,  and  usually  oeeurs  on  the 
left  side,  close  behind  the  elbow.  Avril  removed  a  tobaeeo  pricker, 
which  iiad  lain  ><  ..jv  months  in  the  ox's  rumen,  from  this  ])oint. 
Recovery  is  .  i craliy  ,,;rf!.,.t  stomach  or  bowel  fistula  being  seldom 
produced.  8  nitiinH>:  liie  fo.cign  body  enters  other  organs,  such 
ius    the    spiet  iid    iiiductt    abscess    formation,    and    death    from 

peritonitis,  bv'.v,.  ami  eoals  a'-e  less  in|uent  vic^tims,  tliough  cases 
of  perforation  of  tiie  abdominal  walls  and  fatal  peritonitis  have  also 
been  seen  in  them. 

JJght  foreign  bodies,  like  hair  and  wool  balls,  remain  King  in 
the  .stomacli  or  luuien  of  the  liowcl.  tiiough  heavy  objects,  like  metal 
balls,  knives,  &c.,  often  fail  to  pass  tlie  stomach.  Sometimes  they 
produce  no  dis.omfort,  as  in  tiie  ca.se  of  a  dog  which  swallowed  a 
grape-sh(»t,  and  in  Nichoux's  ca.se,  wliere  the  animal  carried  a  silver 
tive-franc  piece  and  a  large  sou  in  liis  stomach  for  twelve  \ears; 
but  sometimes  digestion  is  disturlied.  J.ighter  foreign  bodies  <ib.struct 
the  pylorus,  or  entering  the  bowel  are  apt  to  become  ti.\ed  at  the 
ileo-ca'cal  valve.  Bottle  corks  are  i)articularly  dangerous,  on  account 
of  their  .swelling  in  tiie  bowel. 

Symptoms  and  coune.  Patients  are  seldom  directly  observed 
wiien  swallowing  foreign  l)odies,  and  the  presence  of  the  latter  in 
the  digestive  tract  can  only  l)e  discovered  by  the  sym|)toms  tiu'\ 
give  rise  to.  in  cattle,  the  first  sign  of  injury  to  the  stomach  is  sudden 
unaccounta»)le  disturbance  in  digestion,  with  periodic  colic  and 
tympanites;  dyspnuni  soon  follows,  in  conse<juence  of  injury  to  tiie 
diaphragm  and  lungs;  irregularity  in  tlie  action  of  tlie  lieart  sets 
in  later,  tiie  cardiac  be..t  becomes  laboured  ami  intermittent  ;  auscul- 
tation reveals  pericardial  murmurs,  whilst  tlie  lieart  sounds  still 
appear  normal.  To  these  are  aildetl  rul)bing,  scraping,  liuzzing,  (tr 
creaking  sounds,  or  fluid  sounds,  like  gurgling  and  Imbbling.  Cir- 
culation is  impaired,  (edema  is  present  l)elow  the  ciiest  and  in  the 
dew-lap,  and  the  jugular  vein  betrays  jiul.sation  (venous  pulse). 
And  lastly,  palpation  of  the  abdomen  close  to  the  eiisiform  cartilage 
towards  tlie  site  of  tlie  reticulum,  and  in  the  heart  region,  may  cause 
pain. 

Sucking  calves  exhibit  .symptoms  of  al>oma.sal  indigestion,  are 
listless,  with  a  fever  temperature  (lO.T'  to  in,-)  Fah.),  breathing 
heavily  and  groaning  ;  milk  retunw  tiirough  tiie  nose.  After  sucking 
these  symptoms  appear  aggravated  for  a  time,  the  abomasum  iieiiig 
aist.-tided  and  painful  to  pressure.  Wiun  ari.-,iiig  from  simple 
indigestion,  improvement  will  follow  in  12  hours,  if  u  laxative   be 
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given  and  the  milk  l>e  diluted  iind  restricted  ;  but,  a«  a  rule,  no  ehange 
for  the  better  will  be  observed  if  a  hair  or  twine  ball  be  present  in 
the  stomath.  In  other  eases  premonitory  symptoms  are  absent  ; 
the  calf  is  seized  with  a  tit  from  which  recovery  takes  place  in  a  few 
minutes,  and  similar  fits  follow  at  longer  or  shorter  intervals. 

In  dogs,  obstruction  of  the  bowel  caused  by  foreign  bodies  is 
shown  by  vomiting  and  complete  loss  of  appetite.  The  animals 
vomit  all  kinds  of  nourishment— even  pure  water— soon  after  re- 
ceiving it.  Severe  febrile  symptoms,  which  generally  accompany 
inflammatory  diseases  of  tlie  mucous  membrane  of  the  stomach 
or  bowel,  are  here  wanting,  lender  such  circumstances  diagnosis 
can  scarcely  l)e  doubtful. 

By  palpation  of  the  bowel  the  foieign  body  may  sometimes  be 
felt.  '  For  thus  purpose  the  dog  is  placed  on  his  hind-legs,  the  body 
grasped  from  above,  and  the  viscera  allowed  to  glide  between  the 
Hngers  of  the  two  hands,  by  moving  these  with  slight  pressure  from 
the  under  portion  of  the  abdomen  towards  the  vertebra;.  But  such 
manipulation  often  reciuires  to  be  frequently  repeated  to  discover 
the  foreign  body.  Sometimes  the  latter  is  not  felt  on  the  first  attempt, 
but  may  Im-  discovered  after  a  short  interval,  say  an  hour  ;  some- 
times it'  is  so  far  forward,  and  so  sheltered  by  the  ribs,  as  altogether 
to  escape  palpation.  Kxamination  by  Rontgen  rays  gives  immediate 
information  as  to  llu-  position  and  character  of  the  foreign  body,  and 
has  been  successfully  resorted  to  in  dogs. 

It  is  easy  to  avoid  mistaking  masses  of  faxes  in  the  rectum,  or 
the  kidneys  or  abdominal  tumours,  for  foreign  bodies.  The  first 
will  be  recognised  as  long  sausage-shaped  cords  of  a  softish  character. 
A  foreign  bodv  is  differentiated  from  a  kidnej  by  its  position  and 
mobility.  The  greatest  dilHculty  arises  in  distinguisiiing  foreign 
bodies  ifrom  tumours,  but  as  these  are  very  rare  in  the  anterior  pari 
of  the  abdomen,  they  may  almost  be  neglecteil  in  diagnosis. 

Dogs  with  stoppage  of  the  bowel  generally  die  in  eight  to  ten 
days,  with  symptoms  of  extreme  weakness  ;  oxen  with  injuries  to 
abdominal  and  thoracic  organs  after  an  illness  of  varying  length. 
Recovery  is  rare,  except  where  the  foreign  body  ])erforates  the 
abdominal  wall. 

Treatment  usually  comes  too  late.  In  oxen,  repeated  atteiajd^ 
have  been  made  to  remove  sharp  foreign  bodies  by  rumenotomy. 
Ohich  cured  four  cases  (mt  of  thirteen  ;  in  three,  abscesses  formed 
and  in  five  help  was  too  late.  Meyer  has  operated  with  success 
After  making  an  incision  into  the  rumen  in  the  usual  way,  the  ojicrato 
inserts  his  arm  in  a  forward  and  downward  direction  to  discovi  ■ 
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the  I'  ituluni,  which  lies  towards  the  rijjht.  searches  tliis  carefully, 
and  tiide.ivoiirs  to  remove  the  for;  r-  body.  The  chief  difticiilty 
is  the  in  possibility  of  certain  and  early  iliapnosis.  Provided  the 
foreign  body  has  not  injured  the  diaphragm  and  pericardium,  there 
is  little  to  indicate  its  presence.  Disturbance  of  digestion  and 
breathing,  causc'd  ]>y  injury  to  the  wall  of  the  stomach  and  to  the 
tlia|)hragm.  are  not  sufficient  to  warrant  operative  measures,  whilst, 
should  the  pericardium  be  already  injured,  operation  can  scarcely 
l)rocure  recovery,  and  slaughter  is  generally  ])referable.  Meyer, 
however,  states  having  succeeded,  even  after  ])ericarditis  had  set  in. 
Eppele  and  S«'loz  removed  a  pit^ce  of  probang  and  gloves  from  a 
cow's  stomach  by  rumenotoniy  (see  that  headina). 

For  hair,  or  binder-twine  balls  in  sucking  caives,  J?rown  (Invcr- 
gordon,  N.B.),  performs  laparo-gastrotomy,  operating  through  tht^ 
abdominal  flt)or  immediately  beliiml  the  sternal  cartilage.  Tin 
calf  is  secured  (m  a  table,  the  skin  is  shaved,  washed,  and  disinfected 
and  chloroform  is  athninistered.  Immediately  behind  the  ensiforni 
cartilage  and  in  the  middle  line,  an  incision  is  made  througii  the 
skin  and  mu.scle  and  carried  backwards  for  about  six  inches.  A 
piece  of  calico,  soaked  in  an  antiseptic  solution  and  provided  with  an 
oblong  opening  in  the  centre,  is  laid  over  the  wound,  and  the  peri- 
toneum is  then  inci.sed  :  a  hand  is  introduced  and  the  ■bomasum. 
which  is  t'adily  distinguished  by  its  colour  from  intestiii  ■  drawn 
into  the  wound  and  ojiened  by  a  three-inch  incisitm.  If  the  st(miach 
contains  much  milk  it  is  emptied  by  means  of  a  syringe;  then  a 
finger  is  inserted  to  remove  the  hair-ball,  ^hidi  is  '(  and  usually 
near  the  pylorus.  The  wound  of  the  abomasum  s  closed  by 
Ix-mbert's  sutures  of  silk  ;  the  abdomen  is  tluslied  with  warm  saline 
solution,  and  finally  the  external  wound  is  sutured,  and  protectctl 
with  antiscj)tic  powder,  cotton  woo'     nd  a  bandage. 

Dogs  are  sometimes  seen  to  swallow  the  foreign  bodj ,  and  in 
such  case  an  emetic  should  first  l)e  tried,  but  not  before  giving  a 
considerable  (piantity  of  firm  food  (Hesh).  so  as  to  distciul  the 
stomach.  Fivcal  stasis,  if  already  existent,  may  be  overcome,  and 
the  foreign  body  brought  awaj,  ity  injecting  warm  water  into  the 
rectum.  Plenty  of  fluid  should  be  u.sed.  so  as  to  disteiul  the  bowel 
and  open  the  way  for  the  foreign  body.  Sometimes  the  hypodermic 
injection  of  eserine  produces  powerful  peristal' "c  action  and  passage 
of  the  offending  object,  bi-t  purgatives  given  per  us  are  useless  and 
are  nearly  always  vomited. 

As  a  la»it  resource,  Inpiirntonty  may  be  tried,  though  often  it 
comes  too   late,   the   animal's  strength   laing   much   reduced   before 
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()|UTiitioii  irt  saiutiiiiK-d.  SiccliiiugiDtzky,  liov  i,  wiis  cuccewtful 
with  a  dt»g  whirli  hud  swalloweil  a  large  flint  Htonc.  Adam  removed 
a  grape  shot  from  the  stomach  hy  gjistrotomy,  aiul  effeeted  a  eiire. 
The   strictest    antisepsis    is,    however,    nceessary.     After    narcotising 
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Fiii.  4(14. 
I,criil)crt.sl)iiwcl  sill  inc. 


Km.  4()r.. 
Wcilllcr's  liowcl  suture. 


the  <log  with  morpliine,  followed  hy  icther,  or  throughout  with  chloro- 
form, the  lower  surface  of  the  aliilomen  lietween  the  umhilicus  and 
shi-ath  or  umhilicus  and  pid)is  is  shaved  and  disinfected.  The  skin 
is  then  cut  through  close  to  the  linea  allm.  and  the  muscular  tissue 
divided  for  a  distance  of  -'  to  :{  inches.  The  peril. .neum  is  ne.Kl 
punctured,  a  finger  introduced  into  the  cavity  to  prevent  injury  to 
the  howel,  and  tlie  peritoneum  finally  divided  to  the  same  extent 
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Kui.  4(17. 
C/.iiiiv's  suture. 


as  the  al)doniiiial  wall.  Two  or  three  tingers  are  now  introiluced  iiil" 
the  peritoneal  cavit\.  and  the  foreign  liody  sougiit.  To  prevent 
prolapse  of  the  howel.  the  left  hand.  or.  preferahly,  a  cloth  saturaldi 
with  disinfecting  fluid,  is  laid  on  the  wound.  Frick  jmsses  oni'  oi 
more  silk  sutures  fhrougli  the  entire  thickness  of  each  lip  of  the  womi'l 
including  the  skin,  nuisdes,  and  peritoneum),  and  uses  these  suttin> 
to  hold  apart  or  to  approximat*-  the  edges. 

It  ofteti  takes  some  time  to  (hseover  the  ohstrueted  piece  of  howt  i 
and  one  must  not  lo.so  patience.     As  soon  as  the  part  is  felt,  it  shoiil' 


I,AP.\H(lT«>MY. 


r.-:i 


if  poHsihU',  l)e  drawn  thrnunh  tht-  alxloniinal  wound.  The  portion  of 
bowel  coming  from  tiw  Htoniacii  is  iinnH'diafcly  recognised  l)y  its 
heing  distended,  and  should  ho  kept^  closed  hy  an  assistant  compressing 
it.  The  iK)wel  is  now  incised  in  its  long  axis  immediately  over 
tlie  foreign  hody.  which  is  then  remov<'d.  At  this  stage  it  is  iniportant 
to  ki-ep  the  distended  portion  of  howel  closed  to  prevent  advancing 
ingesta  soiling  the  w(»und.  and.  in  case  of  ni'e<l.  a  clamp  may  he  applied, 
hut  not  so  tight  as  to  hruise  the  howi  .  It  can  Ix;  replaced  liy  a 
twisted  strip  of  ste'ilised  gan/.e  applied  witli  moderate  tension  around 
lioth  the  afferent  and  efferent  portions  of  howcl.  Kinidly  the  intesliniil 
wound  is  closed  with  howel  sutures  (Figs.  403  to  4(»7).  As  it  is  very 
important  to  bring  the  serosa  of  both  sides  into  contact,  and  to  make 
the  closure  as  perfect  as  possible  without  piercing  the  mucous  coat, 
which  would  perh.ips  lead  to  peritonitis,  one  of  the  metluxls  iccom- 
iiicndcd  by  (iely,  l^cndicrt.  or  Wolfler  should  be  employed,  '{here- 
after the  surface  of  the  intestine  and  of  the  wound  is  once  more 
clean.s«-d.  the  aliilominal  muscles  and  skin  are  sutured  with  stciiliscd 
material,  and  a  proper  dressing  applied.  Where  the  animal  is  par- 
ticularly valuable  continuous  »vat<'hing  ma\  be  necessary  to  prevent 
the  dressing  moving  or  being  torn  oif.  A  (log  operated  (m  by  Miiller. 
pulled  off  the  dressing  and  loosened  the  sutures,  occasioning  prolapse 
of  the  bowel  and  death. 

In  the  horse  laparotomy  has  often  In-en  successfully  perforiucil 
for  the  castration  of  cryptorchids.  and  .AhQueen,  in  a  papci-  on 
"Abdominal  Surgery"  read  before  the  Nati(mal  Veterinary  Associa- 
tion in  IS!*'),  gives  a  series  of  ca.scs  in  which  accidental  wounds  |:eMe- 
trating  the  peritoneal  cavity,  with  or  without  piolapse  of  abdominal 
orgaas,  have  been  successfully  treated.  He  him.-^elf  surgically  opened 
the  peritoneal  cavity  in  four  experimental  ca.ses.  In  three  he  with- 
drew ami  handled  portions  of  intestine,  incised  the  floating  colon. 
and  closed  the  wound  witli  sntuies.  in  the  Ktuith  he  divided  and 
;iftcrwards  united  the  jejeninun.  The  tir.-l  ca.sc  died  of  septic 
[ineumonia  ;  the  two  succeeding  cases  recovered,  but  foi-  research 
nurposes   were   afterwards   killed.     The    la.st    <'ase   died    in    'M  hours. 

In  practice.  Dollar.  Kickards,  and  Rog<'rs  unsuccessfullv  resecteil 
I  portion  of  Hoating  colon.  Smith  and  (Jarry  have  also  performed 
.i|)aro-entorotoniy  for  obstriuted  bowel,  but  the  horses  died.  Feli/.et 
ill  1849  is  said  to  have  cure<l  a  miller's  horse  in  France  by  removing 
I  calculus  thn)ugh  a  Hank  incision,  but  no  such  achievement  has 
•een  reported  in  F.ngland.  Where  operation  has  been  attempted 
:  IU1.S  iisuaily  Ix't-n  po.-.tporitMi  uiiiii  loo  iaie. 

Should   the   jjortion   of    b(»wel   surrounding   the  foreign    body    be 
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notrotic  or  atutely   inHaim-d,  it  may  Ik-  ri-Hoi-t^-cl.  care  In-ing  taken 
t..  ()|)erate  in  souiul  tissue.     A  triangular  piece  of  mesentery  havin>{ 
tlie  l)owel  f;>r  its  Imsc  is  at   tlie  same  time  removed.     'I'he  ends  of 
the  bowel  are  then  turned  inwards  and  the  opposed  serous  surfaces 
united    hy    means    of    numerous    tine   silk   sutures.     M»Queen    used 
cand.ric   needles   ami   fine  sterilised  silk.     Th.-   iK-st    form   ..f  suture 
is  pn.lmhlv   I^MulH'rfs.     A  second  scries  of  sutures  is  then  nis.-rted 
to  strengthen  the  union  hy  extending  the  surface  of  contact  of  the 
serous  coats.     As  sliown  i)y    Dollar's  experiments,   adhesion  of   Die 
serous  surfaces  is  remarkably   rapid.     '!'<.  shorten  and  simplify  the 
process  of  unitinif  the  serous  coats  Murphv   introduced  a  'button 
in  two  parts,  one  of  which  was  inserted  in  .-ach  end  of  the    bowel 
ami  secured  l)y  passing  a  tobacco  purse  stitch  around  the  periphery 
of   the   bowel."    When   pressed   together   the  two  extremities  of   tl... 
butt.m    automaticallv   engaged    and    kept    the    two   serous   surface 
of  tlie  bowel  tirndv  in  contact.      In  four  to  Hve  days  the  butt.m  be<amc 
loosened  in  cmsequencc  of  those  portions  of  bowel  in.luded  withm 
it   undergoing  necrosis,  leaving  a  circular  line  of   union  arouml  the 
bowel.     The  button  was  passed  i>er  rectum. 

Murphy's  button  has  often  been  successfully  used  in  dogs  ;  Murphy 
himself  made  more  than  «no  experiments,  b.it  McQueen's  experim.-nl> 
on  horses  failed,  and  in  these  animals  the  method  cannot  be  re<om 
mended.     Decalcified    bone    tuln-s    miglit    be    useful    in    the    larg.i 
animals. 
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II.     PUNCTURE   OF   THE    BOWEL   IN    HORSES    (ENTEROCENTESIS  . 

In   horses,  colic   is  often   accompanied   by   active   production  ot 
gas  in  the  large  colon  and  <a"cum,  by  which  the  diaphragm  ispresscl 
forward  and  respiration  impeded,  the  lungs  being  compressed   aihl 
the  pcKsterior  ribs  Hxed.     Suffocation  may  «'ven  Ih>  threatened,  aiwl 
eirculati(m  in  the  abdominal  viscera  so  affected  as  to  endanger  lib 
The  animal's  recovery,  therefore,  depends  on  speedy  removal  of  th. 
gas.     The  more  marked  the  resi)iratory  disturbance,   the  shallow.' 
and   m.)re  frc.iuent    the   breathing,   the  greater   is   the   danger.     1- 
extreme  ca.ses  the  animals  l)ec.)me  ua-teady  ..n  their  legs,  stag-:,  i 
fall  d..wn  and  die   in  a  few  minutes.     Crib  biting  or  wind  suckm^ 
induces  the  same  symptoms,  tlDugh  in  a  min.)r  degree,  and  sel.lm 
leads  t.)  death,  but  tympanitic  colic,  produced  by  fermeutatloii  . 
the  intestinal  canal,  often  takes  a  fatal  c.)urse,  the  reason  l)eing  th 
ill  the  .me  <ase  air  .cases  t.)   be  swall.jwe.l  as  s...m  as  the  aiu.i. 
..xperi.-iu-es    discondort  .)r    pain,  whil.sl   in    tlie  other    ferinentativ 
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rhangefl  with  prrMluotion  of  gas  still  continue,  oven  iin«ler  eonHiilerubie 
pressure. 

Internal  medicaments,  supposed  to  neutralise  or  absorb  intestinal 
HamcH,  act  too  slowly,  and,  like  those  given  to  prevent  fermentation, 
enter  the  colon  too  late  to  Ih'  of  l)enefit.     As  the  natural  passage 
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abdom  ext, 


M.  Pannjjaihts  car. 

/f  rectus  abdom' 

l^e  ntral 

Kk;.    40N. —Vertical    scilimi    of    tlit-    hoisi'     [IiihIv    iH'twi'i-n    flic   last    lilp   mid 

external  allele  nf  the  ilinin. 
t  Femoral  artery  ;    ''.  poslcrinr  vena  cava  ;    <•  and  i-  .  Ii)(i|i.s  i,f  Ninall  intestine  : 
'/.  rectum  ;    c.  colic  artery;    /.  inferior  colic  artery;    i/.  superior  colic  artery; 
h.  arteries  of  the  reetiini  ;    i.  ureter.      (After  Kllenlieii;er  and  Hauni.) 

ir  discharge  of  ga*<  may  Ik-  tilled  with  imiesta.  the  only  nieth(Kl  of 
iverting  rupture  or  suffocation  consists  in  providing  an  outlet  for 
iif  gas  by  trocar  and  cannula. 

The  operation  acts  like  punctinv  of  the  rumen;  but  puncture 
:  the  bowel  in  iiu-  h<»r.Hc  i.'^  perhaps  iiidic  dinijii-ruu.-.  though  reccuf 
ises  show  that   risk  of  peritonitis  has  been  greatly  overestim.ited. 
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The  prf'(is«i  rauw  of  tho  prcator  vulmTability  of  th«-  p«>rit()ncum  in 
horst's  in  still  unknown,  thou^'h  it  is  clear  that  jH-ntonitis  is  only  caiisfd 
hy  infeitivf  niati-rials  introduft'il  through  a  wound,  or  derived  from 
the  intestine.  The  operator  must  endeavour  to  prevent  sue  in- 
feetion  :  hut  though  it  is  easy  to  guard  against  soiling  from  without, 
it  is  i!U|.nssil)le  to  prev<-nt  it  from  within,  i.<..  from  tl»e  bowel  itself 
at  tiie  mouient  (.f  withdrawal  of  the  cannula.  To  minimise  risk, 
the  instrument  n»ust  he  of  small  calibre,  as  small, 
indi-ed,  as  will  allow  of  free  escape  of  gas.  Thi' 
trocar  should  be  9  or  10  inches  long,  an<l  not  more 
than  i  inch  in  diameter.  Fricdberger's  n\odel  has 
met  with  wide  a))proval  (Fig.  4(ti»).  Cannula'  with 
side  openings  are  to  be  avoi(h'd  on  account  of  their 
favouring  infectiim  of  the  peritoneum. 

The  seat  of  operation  is  in  the  right  flank,  over 
the  arch  of  the  ca-cum  an<l  fourth  portion  of  the 
doidile  colon,  which  in  tympanites  are  closely  applied 
to  the  abdominal  wall.  The  lower  portions  of  the 
colon  usually  contain  masses  of  ingesta.  while  the 
gases  collect   in  the  upper    parts,  whence    their    dis- 

J  charge  by  means  of  the  camnda  is  both  easier  and 
less  dangerous.  The  field  of  operation,  which  is  fairly 
«'.\tensive,  is  bounded  above  by  the  transverse  pro- 
cesses of  the  lumbar  vertebra',  in  front  by  the  posleiioi 
edge  of  the  last  rib,  behind  by  the  angle  of  the  hauncli. 
and  below  by  a  line  drawn  from  the  mi<ldle  of  the  last 
rib.  The  point  to  select  is  that  which  projects  most 
prominently  and  returns  a  tympa  litic  sound  on  per- 
cussion, but  should  these  signs  for  any  reason  !>< 
wanting,  or  appear  more  tlistinctly  at  anoth<r  spot 
the  latter  may  be  selected  whhout  disadvantage. 

The  trocar  and  canmda  should  be  boiled  for  tivi' 
to  ten  miimtes  in  soda  soluti(m.  the  hair  clipped  ui 
shaved  otf,  the  skin  washed  with  soap  and  rinsed  whh  a  disinfectimi 
such  us  iodine,  or  sublimate  solution. 

The  trocar  is  then  thrust  through  the  abdominal  wall  at  the  pom' 
indicated.  To  rench-r  its  pa.ssage  easier,  an  incision  may  tirst  Im 
made  through  the  skin  with  a  bist(mry.  though  this  is  seldon; 
necessary.  In  passing  the  instrument  it  is  steadily  pushed  d.«\M 
w.irds  and  inwards  or  slightly  towards  tlic  left  side  of  tin-  hor- 
As  a  rule,  the  trocar  can  be  introduced  for  4  to  fi  inches,  or  even  '  ■ 
the  flange  of  the  cannula  vvitlamt  danger.     The  stilette  being  will 
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drawn,  the  gan  diHchargoH  with  a  liiHsiit"  imise  through  tin?  cannuln, 
which  iH  hcUl  in  powition  until  tho  distenHion  sub«id«>H  or  gas  no  longer 
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iKid.   Ilo.     Slmwiiii^  (h-  ii'lalivc  piwitioiH  nf  \\w  tlnnacir  ami  alxloiiiinal  niiraiis. 
Left    side.     (AftiT   U'iscring.) 
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Km.  41 1.     Slmwiiit!  (In-  n-lalivt'  |nwitii>ns  nf  (lie  llmniiir  and  aliiliirninal  niiiaiH. 
Kifllil    si<li-.     (.\fl<-t   l-iisiiiiitt. ) 

-'(•iipos.     Soincfiinfs   very   little  j:as  cscaix's,   or   its  discharjrc   niav 
iiildcniy  Im'  arrcsti-d  ;    this  may  he  due  to  the  jtuncture  having  been 
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pnmTi'RK  i»r  thr  howki, 


made  af  the  wrong  placr.  to  the  «ut  wlippiiiK  olT  tin-  ciinniila,  to 
hlwkajio  by  ium-xta.  or  to  mov«inrnt  (or  pcriHtaUiH)  priwIiKiiiK  a 
kink  in  the  howi'l.  Thr  «liHi.  iihy  nuty  Im-  ovcr.onu-  l.y  innortinj;  iht- 
Ktil<>tt«'  and  niovin>i  thf  inHlninifiil  from  xidc  to  sUh- ;  if  not,  tr<Mar 
and  tannnia  wlioiiid  U-  withdrawn  anil  rrinH«'rted  two  or  thnr  inches 
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Kio.  412.  -.MKliiininal  organs  seen  from  below, 
r    CuKum;     r.   v.   C.    Ist   portion  of  colon:     v.   Q.  supru-sternal   llexure  ; 
1.  V.  C,  2iul  portion  of  eolon  ;    <1.  Q.  iliaplnattniatie  tiexure  ;    1).  loops  of 
small  intestine;    M.  looj)s  of  lloating  colon. 

lower,  and  if  gaw  should  not  \tv  obtained,  further  punetures  in  i 
l)f  made  at  points  in  the  lower  part  of  the  ri<;ht  flank  or  behind  rl 
last  riJ>.  Occasionally  owing  to  failure  to  aflord  relief  by  punciu 
in  the  right  side,  the  opt-ration  is  repeated  in  the  lower  region  ot  f 
left  flank.  While  in  marked  distension  there  is  no  |)arl icular  t.bje. ; ; 
to  operation  on  the  left  side,  the  danger  of  the  trocar  transpieK  i 
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thi-  Mmull  iiiti'Htinc  should  not  U-  (»vcrliM»kc(l.  mid,  iu<  ('mliot  siiKKi-Hts, 
puiictun'  throuKli  tin-  left  Hank  hIiouUI  Im-  ri'H«Tvi'«l  for  specinl  tast-s. 
Frc<iufntly  horNCH  Imvi'  lu-fii  [umcturj'd  in  tlin-c  and  four  pliui's 
in  till'  right  Hank  witltoiil  any  Hort  of  atlvcrsc  r«-«ult.  Ah  long  iw  the 
cannulu  rtunaieiH  in  (Mwilion.  tin-  animal  nnist  Ik-  watihcd  to  (.rt-vt-nt 
th«'  inHtrnnHMit    iM-ioniiiiK  diH(ila(iMl.     'I'o  prcvt-nt    infi-itivf   inali-rial 

i's<a|iinfi  into  tin-   pcrit al    cavity  wlit-n  witlidniu  inj;  tin-  tainnila. 

Honif  anliscptic  Hnid  sliould  lie  injected  throiiuli  it  into  tli<' 
howel,  and  tlie  wliletle  nlioiild  l,e  reinserted  Iwfore  the  cannula  in 
reinov«'d. 

The  wonnd  is  now  cleansed,  disinfected,  powdered  with  iodoform 
and  covered  with  adhesive  plaster  or  collodion.  Moth  tin-  skin  and 
intestinal  woumls  neiwrally  close  hy  first  intention,  if  antisepsis 
lias  In-en  carefully  carried  out. 

To  prevent  the  Ijowcl  failiiijj  away  from  the  cannula  and  the  entrance 
of  hitestinal  contents  into  the  iNTitnneal  sac,  Hrojjnie/.  constructed  tlic 
ciitcrotoMie,  whicli  consL^ts  of  a  trocar,  wImwc  cannula  is  provided  with 
projections  capahle  of  hcinj,'  o|)encd  hy  jircssurc  after  uiscrlion,  .\s 
Hroj{iiie/,'s  cntcrotonic  is  of  ^reat  diameter  ati;l  its  surfac.-s  are  not  iim<M>tli 
like  those  of  the  trocar,  the  instrument  Ls  not  only  iiiefhcicnt.  hut  |M).sitivclv 
dangerous,  on  account  of  its  favouring  the  passage  of  intcstirud  contents 
into  the  jieritoneai  cavity  and  hicreasinn  the  risk  of  |i»-ritonhis.  In  some 
.•ns«-s  the  whij{s  of  the  trocar  have  refused  to  collai»se,  and  removal  of  the 
instrument  from  the  ix-ritoiical  cavitv  has  heen  attended  whli  ureal 
<lifiiculty.  '  *' 

The  metlKKl  pro|M)s»Kl  hy  llourgelat.  Chaheit  and  others,  and  revived 
hy  FtihruiKer  and  Iiiuninger,  of  puncturinn  the  howel  from  the  rectum, 
is  attend«-d  with  the  rLsk  of  hifcctinj;  the  pcrhoneun-  from  the  nnicous 
iiiemhrane  of  the  lM)wel.  a  danjjer  which  cannot  he  entirelv  overcome, 
iveii  hy  careful  antisejisLs. 

In  the  ctt.se  descrihed  hy  Imminner,  rotation  of  the  colon  on  hs  lonn 
axis  jKwsihIy  existed,  and  after  discharge  of  the  gas,  muh'rwent  s|toii- 
laiieous  retlucti(m.  In  such  ca.ses,  re|K.sition  should  certaiidv  he  (irsi 
ittemptMl,  and  only  when  tliLs  fails  chw-s  ].uri<turc  of  the  i-oloti  apjxar 
indicated,  though  even  then  the  ahdoiinnal  wall  should  he  preferred  to 
the  rectum,  esjH'eially  as  the  iH)shion  of  the  colon  can  generallv  he  dis.'ovcrcd 
liy  rectal  exploration. 

If  for  any  rea,soii  puncture  through  the  rectum  he  considered  imavoid- 

ihle.  the  howel  should  as  far  as  jsi.ssihle  Ik-  emptied,  and  most  carefullv 

niised  out  with  sublimate  solution,  as  recommcii.le<l   hv   Imniinger,     The 

•  ft   hand  is  then  passwl  into  the  rectum,  whilst  the  right  introduces  the 

•|'"ar  {with  the  stilette  drawn  hack),  and,  guided,  hv  the  left  hand,  placi's 

'•■■■<■  instrument  agcinst  the  jK'lvic  flexure  of  the  colon,  which  will  Im  found 

'*!steiuled  with  gas.     The  stilette  is  then  thrust  forward  with  a  slight  jerk, 

''id  the  trocar  cauwd  to  enter  the  colon.     For  this  operation  a  curved' 

■"ur  is  indisjH'iisable.     The  one  use<l  hy  Imminger  lias  a  length  of  nearly 

'  niches,  and  u  diameter  of  |  <if  ;oi  iii>"'h    :)iu{  cnrre^jxHuls  to  Flo u rant's 

-tniiiient,    excejit    m    iM-ing    somewhat    thinner.     Further    procedure    Ls 

-iriiilar  to  that  in  puncturing  through  the  alMlomuial  wall. 
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Very  rarfly  |iuh  forinn  ut  tin-  iH.iiit  of  <>|MTrtti<»i.,  by  wliirli  tin-  tlaiijpT 
of  iKTitc.iiitU'iM  iiuTcamHl  hihI  r.-<ovpry  «l»'ltiy<Hl,  Itmugli  not  iiHTHMttrily 
iirfVfiitt-il.  In  <ii«H  well  l»v  Krtiniinl  iiiiil  Shii.ik,  pun  Iturrow.tl  i»«  fiir 
iiH  til.-  H.rotiini.  Hronni.'/,  io»t  n  v.^-  uUvr  |uinitur.'.  owing  to  injury 
of,  iinil  fatal  hU-fflinn  from,  a  caxal  artery. 

Kven  at  liu'  priwnt  dav  t\w  Im-hI  antlioriticH  hoUl  very  coriHittinn  viewi. 
iw  t<i  the  value  of  jHincture'of  the  iM.wel  ;  and  an  ojH-ration  <I.n»  not  remove 
the  iirinmiy  tlis«'aw«l  eondition,  it  must  always  fail  in  wuiie  iiiHeH.  In 
the  Lyonn  elini.ine  the  rettiilts  were  had,  hnt  that  this  wa«  not  t\»-  fault 
of  th<-"ojH'ration  is  Nhown  by  the  faet  that  twenty-live  liorneM  ex|»erinieiitiil!> 
o|x'rate<l  on  were  little  the  worm-. 
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III.    PUNCTURE  OF  THE  RUMEN  AND  RUMENOTOMY. 

In  Hhee|>  iiiul  "xen  g»u4  often  incremies  rapidly  in  the  ninien,  Ms 
teiidM  the  nlidoineii,  and  presHeH  ho  (ttronjily  on  the  «liHphrHnni  t\x  l<> 
interfere  with  respiration  and  i-ndangur  the  ninniulV  life.  'I  hix  i> 
generally  due  to  rapiti  eon«iuupti(in  of  large  cinaiitities  of  fennenteseilile 
inatoriaU.  Heil  clover,  eaten  whilst  eoveretl  with  dew,  or  in  a  withered 
or  heated  eondition.  and  rapidly  grown  juiey  green  fcxaJ,  partieiilari> 
that  grown  on  heavy  ground,  are  especially  dangerous.  Hut  an_\ 
other  food  whicl»  easily  ferments,  like  brewer's  graitis,  wet  bran,  ami 
rotits,  &e.,  may  lead  to  rapid  development  of  gas  and  disten-»ion  ot 
the  stomach.  A  frequent  cause  of  tympanites  is  the  pn-sencc  "I 
foreign  bodies  in  the  uasojihagus,  which  prevent  the  regular  disehari;. 
of  gases  formed  in  the  rumen. 

Reiset's  expermients  on  oxen,  rendered  tympanitic  by  fefdinj;  <>n 
clover,  show  that  these  gases  consist  of  74  per  cent,  of  carbonic   add 
24  per  cent,  of  carburetted  hydrogen,  and  2  per  (^ent.  ot  nilrojjen 
in  wethers  of  76  ]*er  cent,  of  carbonic  acid  gas.     LungwitzV  anal\-i 
gave  m  i)er  cent,  carbonic  acid,  a  certain  quantity  ot   marsh  ii.<~ 
nitrogen,  oxygen,  and  truces  of  sulphuretted  hy«lrogen.      Luni;«ii.' 
thinks  that  the  composition  of  the  gas  depends  not  only  "h  the  itiiim. 
of  the  food,  but  also  (m  the  stage  which  digestion  has  ..naiiied       \ 
first   more  carbonic  acid  gas  is  f(mnd.     The  small  ((Uiintity  "l   ^.' 
found   in   the   stomachs   of   hungry   animals  consists    pniitipally 
marsh  gas  witli  some  nitrogen  and  oxygen,  but  ccmtains  little     iriM" 

acid. 

The  symptoms  of    -uute    tymi);inites    are  unniistaku!«n     ile     n    ■; 
striking  being  more  or  less  rapidly  developed  swelliiig      sartu  ui 
in   the   left    flank,   which,   under  certain  circumst antes,     ises    »i 
the   level  of   the   Imnbar   vertebra?.     The   abdominal  wai  ■   iw 
distended  to  the  utmost,  and  <m  percussion  give  torth  a  Mi-how  - 
feeding    cea.ses,   the    animals  art-   restless,   shun    colic,   awu   t«i-«      ' 
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kii'pH  |Nt<-<-  with  lh«>  H<lvuiii'iiig  <liH(i'iif*i<in  ;  th<*  n'M|iiraliiin><  iNTntiir 
rthiillow,  tlif  ('iiuritftiiiiici-  in  anxioiiH,  tlic  vciiiiK  ahoiit  the  liciid,  neck, 
and  alidomcii  (milk  vein)  arc  greatly  diHt«>ndi-d.  the  |iiiIh«-  ({iowh  more 
frc<|iiciit  and  smaller,  th*>  action  of  tlic  heart  tiimnltnoiiH.  and,  after 
Htaftgerini;  movements,  tlie  animal  fallx  to  the  ground  and  dicH  from 
HutT<N'ation. 

The  eouna  ot  the  diNciiHr  is  acme;  death  may  occur  within  an 
hour;  sonictimcH  the  attack  (oiitinucs  for  twelve  to  Iwcntv-four 
liours,  seldom  longer.  The  more  tiipid  the  rate  of  distension,  'he 
jircaler  the  danger,  'j'hc  condition  is  part  ii'ulai  ly  jjrave  where  the 
riiL'ltl  ti.ink  also  appears  distended.  Siieht  <a.ses  may  recover  of 
Ihemselves,   liut   severe  ones  are  always  fatal   if  speedy  relief  he  not 
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.ilhirded.      Liirj^'c  ntnulicis  of  animals  when  under  similar  conditions 
iiiiiv    simultaneously   liecome  atfci'teti. 

Treatment.       Internal     remedies,     such     as     lime     water,      litpior 

nriiinonia'.    oil    of  tnr)>entinc,    petroleum,    potassium    chlorate,    hvpo- 

-ii!|>liite  of  soda,  itc..  Iiave  In-efi  re<Munmen<h'd  to  assist  alisorption  of 

.'1-    and    t^.    prevent     its    further    development.      Ijun^wit/.,    on    the 

i^is        his  lahoratorv    researches,  recommends   4  per  cent,  maunesium 

\u\i      n-pcMdcd  ill  water,  milk  of  linie.  and  'J  |)er  cent,  of  spirit   of 

nil!     11!, I.  or,  in  •  niiMficncies.  soapy  wi'U'r.     These  a^'cnts  are  >-ldom 

"iucr   -crvicc  ^ind  are  only  used  in  semi-acute  tympanites. 

Kasicnintr  a  piece  of  plaitcil  straw  sniearcd  with  tar  in  th<'   mouth. 

— -"taj:  ihc   mouth  yag   (Ki),'   4i;{).  oi    drawing  tiie  lonvue   stronjrly 

-Tiard,  IS  said  to  assist  eructation,  and  flic  use  of  the  prol>ang  lias 

"^1;  ''ec(.mmended  as  giving  imnrediate  relief. 

•trolls;    piessure   on   the   left    Hank    may    he  etfective.     'J'he  ga.st-s 


■^cnargcc 


;uns   ninvciiicnfs  of    tlic  paunclt  al    (he  sai 


J     :ii 


I»t     fXcittHi. 


n 


iiH2 


PU>CTUBE   OF   THE    RUMKN. 


:   ! 


n 


h 


a  -4\. 


Though  such  measures  may  prove  sufficient  in  slight,  cases,  time 
should  not  be  I   t  in  making  trial  of  them  in  severe  attacks  ;    and 

08  soon  as  dyspnoea  is  marked,  the  probang 
or  trocar  ought  at  once  to  he  employed. 

The  probang  for  cattle  consists  of  a 
spiral  of  steel  provided  witli  a  coating  f>f 
leather  (Fig.  342),  though  the  simple  steel 
spiral  is  sometimes  used.  In  sheep  the 
vesical  catheter  used  for  horses  forms  a 
sufficiently  effective  probang.  As  the  patient 
shouUl  not  be  cast,  passing  the  probang  in 
an  excited  animal  suffering  from  severe 
dyspnoea  is  often  not  easy,  but  cattle  are 
usually  better  subjects  than  sheep. 

To   ensure    the    instrument    taking    the 
right  direction,   a  piece  of  wood  provided 
with  an  opening  (mouth  gag)  is  first  inserted 
in  the  mouth,  and  through  this  the  tuln"  is 
passed.     The  animal's  head  is  then  extended 
and    the    rounded    end    of    the    well-oiled 
probang  pushed  along  the  palate  into  the 
pharynx, whence  it  glides  into  the  oesophagus. 
Care  is  required  to  prevent  it  passing  into  the 
larynx  and  trachea,   an  accident   which   is 
announced   by   violent   coughing  ;    in  such 
ca-se  the  tube   must   immediately   l)e  with- 
drawn.    Should  it    have  safely  gained  the 
oesophagus,     it     pas.ses    easily     downwards 
without   any  untoward  symptom,  and  can 
1k'  felt   on  the   left   side  of  the   neck.     .\> 
soon  as  the  end  reaches  the  stomach   the 
stilctte  is  removed  and  the  gas  allowed  to 
escape  through  the  hollow  tube,     iiut   tlii- 
d(H'S    not    always    follow  ;     sometimes    tin 
tulM-    l)ecoines    stopped    with    ingesta    und 
the    stilctte    must     again    be    introduccil 
often  the  ga.s  Is  mixed  up  with  the  ferment iir. 
Fn^  41 1.    TriMiiriui<l(iin!uil:i  f,^j^  ami  this  explains  why  even  the  probaii:: 

f(ir  iniiictiin'  iif  till'  niiiH'ii.     ,  .      i  41       j     :_  ^i     «,,„* 

'  has  not  always  the  desired  effect. 

Puncture    of  the   rumen  forms   another  means  of   treatment,   tl' 

rumen  In-inc  pierced  in  fh«'  left  Hank  with  the  trocar.     The  operatii   1 

is  very  simple,  and  is  often  carried  out  by  laymen  when  danger    t 
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Hutfocatiun  thrcateuH.  In  the  case  of  cuwa  and  Hheep  even  a  pocket 
knife  can  be  used,  should  a  trocar  not  be  at  hand.  Round  trocars 
without  Hide  openings  are  almost  exclusively  used ;  the  largest, 
having  a  diameter  of  half  an  inch,  is  u  (^d  for  oxen,  and  a  somewhat 
smaller  one  for  sheep. 


dorjat 


i/entrai 


Kk;.   II.'i.      Vertical  scctiini  of  tlie  ox'm  bmly,  .iliowint;  irliitivi'  positioii  iif 

niiiu-ii  uiul  (itliiT  iir^iiiiK. 

'(.  Liiniliai   iiiiisi'h'M  ;    />,  alxlmninal  iiiiiscli'.s  ;    r,  v;laiulN  ;    c,  piirtioii  of  thu 

[MimToan.     (After   Klleiilicrger  ami   Haum.) 

The  Hiat  of  operation  is  the  centre  of  the  left  flank,  which  btwnnes 
very  prominent  in  the  tympanitic  animal.  In  fixing  the  spot,  tme 
imagines  a  line  drawn  forwarils  through  the  angle  of  the  haunch 
parallel  with  the  vertebra*.  In  cattle  the  trocar  is  inserted  on  this 
line  about  4  to  (5  inches,  and  in  sheep  about  2  to  21  inches,  in  front 
ul  Ihu  angle  of  the  Launch.     As  delay  is  often  dangerous,  iheic  may 
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be  no  time  for  cleamting  the  point  of  operation,  otherwiHo  the  UHual 
precautions  are  taken.  Where  the  skin  is  thick,  it  is  best  to  make 
the  primary  incision  with  a  bistoury  ;  older  practitioners  were  in 
the  habit  of  using  the  fleam  for  this  purpose.  The  trocar  is  now 
thrust  through  the  walls  of  the  abdomen  and  rumen,  being  dire<;ted 
slightly  towards  the  right.  Considerable  force  is  required,  and  u 
slight  rotary  movement  should  be  made.  If  the  ofierator  is  of  slight 
stature,  it  may  sometimes  be  easier  to  give  a  bmart  blow  on  the  in- 
strument with  the  open  hand.  On  «-i ount  of  the  size  and  distension 
of  the  rumen,  it  is  of  no  importance  how  far  one  thrust*  the  trocar  ; 
no  injury  is  likely  to  result,  and  therefore  it  may  be  allowed  to  enter 
up  to  its  shield. 

When  the  stilette  is  removed  the  gas  rushes  out,  sometimes  under 
high  pressure  and  mixed  with  particles  of  food,  which  are  apt  to  block 
the  cannula,  and  require  to  be  removed  with  the  stilette  or  a  proln-. 

The  cannula  is  tied  in  position  until  fermentation  ceases.  To 
make  sure  of  this  the  cannula  may  be  closed  with  a  cork  and  the 
an-mal  watched ;  if  tympanites  fail  to  recur,  the  instrument  can 
be  removed.  Before  doing  so,  however,  a  few  ounces  «)f  an  unirri- 
tating  antiseptic  may  be  injected  ;  the  stilette  is  then  reintroduced, 
the  skin  is  held  in  position  with  the  lingers  of  the  left  hand  and  t la- 
whole  instrument  slowly  withdrawn. 

The  skin  wound  requires  no  particular  treatment,  though  it  may 
Ik?  cleansed  and  covered  either  with  a  pitch  plaster,  or  collodion. 
Bad  results  seldom  follow  the  use  of  the  trocar  in  oxen,  though 
digj'stion  may  sometimes  be  im})aired  by  prolonged  distension  of 
by  the  rumen  becoming  adherent  to  the  abdominal  wall. 

The  operation  is  more  dangerous  in  sheep,  though  it  Ikhoiucs 
necessary  in  cases  of  threatened  suffocation.  If  po.ssible,  the  long 
wool  should  first  be  clipped  away.  Where  the  rumen  is  i)uncliii('(l 
vi-ith  a  knife,  a  thin  tube,  or  an  elderberry  stem,  may  be  used  as  a 
cannula,  being  introduced  into  the  rumen  alongside  the  blade.  The 
animal  must  be  watched  during  the  whole  time  tin-  tuU"  remains  in 
position  to  prevent  its  being  displaced. 

Rumenotomy.  In  dealing  with  a  ruiiu-n  distended  with  a  iniis> 
of  fermenting  food  containing  much  gas,  when  the  trocar  is  no  longer 
of  value,  rumenotomy,  which  cattle  tolerate  very  well,  can  alom 
give  relief. 

The  animal  is  placed  with  the  right  side  against  a  wall  and  fa.steii(ii 
up  short.  To  prevent  sudden  movement  or  kicking,  the  hind-iinili- 
inav  be  tied  together  above  the  hocks,  or  a  pole  held  in  a  slopiiiL 
direction  may  be  placed  in  front  of  the  left  hind-leg. 
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The  hair  oviT  the  left  Hank  is  now  clipped,  llio  skin  cieaiiHed, 
ami  a  strong  knife,  with  its  back  towards  the  spine,  introduced  at 
the  point  where  the  rumen  is  usually  punctured  (Hertwig's  method). 
With  a  drawing  movement,  the  wound  is  now  extended  downwards, 
in  oxen  for  a  distance  of  4  to  6  irtches,  in  sheep  U  to  4  inches.  To 
prevent  food  entering  the  peritoneal  sac,  it  is  necessary  to  avoid 
making  the  skin  wound  smaller  than  that  in  the  wall  of  the 
rumen. 

Tin-  operation  may  also  lie  curried  out  hy  first  cutting  through 
the  skin  at  the  j)oiiit  indicated,  dividing  the  abdominal  muscles, 
and  linally  incismg  the  peritoneum  and  wall  of  the  rumen. 

Immediately  the  rumen  is  opened  gius  and  fermenting  food  oft«n 
rush  out  with  considerable  force.  To  maintain  the  opening  in  the 
rumen  in  contact  with  that  in  the  abdominal  wall  and  to  prevent 
food  entering  the  peritcmeal  cavity,  tape  sutures  are  inserted  through 
both  rumen  and  abdominal  wall — one  on  each  side  and  one  in  the 
lower  angle  of  the  wound  ;  and  as  a  further  precaution  against  soiling 
the  peritoneum  a  piece  of  mackintosh  c.jth  may  be  ]>laced  over 
the  edges  at  the  lower  angle  of  the  incision.  The  tapes  are 
introduced  from  within  outwards,  and  each  carries  at  its  end  a 
tuft  of  tow,  which  acts  like  a  knot  ;  the  free  ends  being  drawn, 
open  the  wound  and  hold  the  rumen  in  position.  Emjiloying  the 
liand  or  a  scoop,  two-thirds  of  the  contents  of  the  paunch  should 
be  removed. 

The  rumen  having  U'cn  partially  emptied,  stimulantsor  autis«'pti<s 
may  Ih>  poured  into  the  stomach  ;  then  the  wound  of  the  rumen 
is  carefully  cleansed  and  closed  with  silk  or  catgut.  Lembert's  sutures 
being  used.  These  are  so  placed  that  no  food  material  can  |)ass 
between  them,  and  it  is  very  important  that  the  edges  of  the  wound 
be  inverted  with  the  peritoneal  surfaces  in  close  apposition.  The 
opening  in  the  abdominal  muscles  is  closed  with  a  continuous  suture 
of  strong  silk,  and  that  in  the  skin  may  Iw  left  patent  without  .seilous 
ilisadvantage.  If.  however,  healing  by  first  intention  is  desired,  the 
cutaneous  wound  should  also  be  closed,  jueferably  with  (|uilled- 
sutnres.  and  afterwards  prott-cted  with  a  pitch  plaster.  Sometimes 
the  wound  heals  in  a  few  da^s,  but  may  take  weeks  ami  even 
months,  or  leave  behind  a  fistula  of  the  rumen. 

Obich  recommends  suturing  the  wall  of  the  rumen  to  that  of  the 
abdomen,  and  leaving  the  stitches  in  for  seven  or  eight  days.  Meyer 
is  opposed  tt>  this,  and  states  that  it  causes  tearing.  Kxtensive 
adhesion  of  the  rumen  to  the  wall  of  the  uhdomen  certainly  interferes 
with  digestion. 
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586  INSTRIIMKNT8    FOB   KUMKNOTOMV. 

To  pri'vi'iit  fiMKl  iiifwtiiiK  the  iHTitdiu-ul  civvity,  Saj<nix  lu*  ciiily  iw 
1839  finploy«>d  a  troiar  witli  movablf  wiiigH  !>y  wliicli  to  fix  the  niiiieii 
to  the  aMomiiial  wall  (Hering)  ;  alMiut  the  saiiu'  jH-iiotl  tiiiw  iiistruiiu-ntH 
termed  "  givHtrotomes  "  were  const  rueteil  l>y  Hrogniez. 


Km.  41(i.  — Biiiui-iV  (im-iir. 


Kui.  417.     Foncps  for  u.'if  willi 
Uriiuc'i's  trocur. 
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lu Cciinaiiy  this  .■.pniiMiiated  piece  of  ainxiratus  wa.s  never  niueli  iimmI 
hecaiise    it    hy   no    means   absolutely   prevents  infection  of  the  iHM-itone;il 
contrary,    as    it     reqiiiies    great    care    and     cleanliiicsv 
to  keep  it  in  iH'rfeet  condition,  it  is  frecpientlv 
unavailable  when  most  wanted. 

The  tnuar  constructed  by  Uriiuer  (Fig.  41(i! 
apiH'ars  sini])ler  and  more  ])ractical.  Its  can 
nula  Ls  so  wide  that  the  foo<l  may  be  removed 
through  it  from  the  rumen  by  using  a  piiir  "i 
forceps.  The  handle  and  the  greater  pari  ": 
the  stilette  tonsist  of  vvocmI  ;  the  laltci  i- 
Hatteiied.  and  ends  in  a  cutting  part,  which  i- 
fornuKl  by  the  union  of  two  knife-.^ha|HHl  ])ortions  of  steel,  which  com. 
together  in  a  i)oint.  The  cannula  is  of  tinned  iron,  and  ha,s  at  its  upp- ■ 
iiart  an  o|K-iiing  4.1  inches  long  in  one  direction  and  \\  uiches^  m  lb' 
other:  bdow,  the'aiierlure  meiisures  4  inches  in  the  one.  and  M  m  '•• 
.ither  direction  (Fig.  41Kj.  The  iiaii  i>  cut  from  the  sci.l  of  :^j  t  r^tti  - 
the  skin  cleansed,  and  the  instrument  applied  like  a   trocar,    but  as   i 
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rf(|iiir)-H  (MUiHidcrablc  force  to  tliriist  it  into  tlu'  rumen,  a  in<Klcratcly  heavy 
hammer  or  mallet  is  eni])l()ywl. 

After  removing  alMiut  a  third  of  the  contents  of  the  rumen  with  a  pair 
of  siKM)n-Mha]X'd  forcejw,  whose  bhules  are  J  inch  (0  mm.)  hrotui,  and 
16  inches  long,  Brauer  attaches  a  funnel  to  the  cannula,  and  jjours  in 
IC  to  15  ((uai^s  of  salt  water. 

Treatment  of  the  wound,  in  nunonotomy  und  after  the  use  of 
Braucr's  instrument,  is  conducted  on  >{eneral  principles. 

As  this  operation  is  most  frecjuentiy  |)erformed  in  summer,  when 
Hies  are  common,  it  is  best  to  apply  a  dressing  which  guards  against 
insects  and  soiling  by  the  tail  or  mouth.  Smearing  the  parts  with 
tar  serves  a  similar  j)urpose.  To  prevent  relapse  some  care  is  retjuired 
ill  feeding  after  ojieration.  For  further  information  on  this  point, 
handbooks  on  special  pathology  should  he  consulted. 

Hayne,  in  I83H,  rcconiinended  "punctio  vcntriculi"  in  the  horse  to 
remove  ga«»'s  from  the  stomach.  .Ai)art  from  the  fact  that  diagnosis  is 
very  difficult  in  these  cast-s,  gastric  tyiiip"'"'^'*'*  very  seldom  occurs  in  the 
horse,  and  generally  only  as  a  consc(|uence  of  stasis  in  the  small  intestine, 
in  which  case  the  o]H'ratit)n  cannot  Im-  very  iM'tieticial.  Passing  a  tube 
into  the  stomach  via  the  mouth  and  gullet  is  more  effectual  and  far  less 
dangerous  than  ga.stric  puncture  in  the  hors*'. 

IV.— INTUSSUSCEPTION  OR  INVAGINA'ION  OF  THE  BOWEL. 

In  oxen  invagination  of  the  bowel  forms  one  of  the  most  frequent 
causes  of  fatal  colic.  In  horses  and  dogs  it  is  of  rarer  (H;currenc<'. 
While  operation  for  this  condition  has  not  hitherto  been  attemi)ted 
in  horses,  it  has  l)een  performed  with  considerable  success  in  o.xen 
and  dogs.  Excessive  and  irregular  j)eristalsis  may  cause  several 
feet  of  the  small  intestine  to  become  intussuscepted.  The  outer 
{invaginating)  portion  strangulates  the  iniu-r  (invaginaled)  and 
disturbs  circulation  ;  the  onward  movement  of  ingesta  is  stopped, 
and,  broadly  viewed,  the  same  conditions  obtain  as  in  straiigiilateil 
hernia.  Oxen  may  survive  for  live  to  ten  tlays,  or  even  longer,  but 
horses  die  ra|)idly.  In  exceptional  cases  the  invagiiiated  portion 
is  said  to  l)ecome  necrotic,  to  pass  forward  through  the  invaginating 
piece  and  Ik'  discharged  with  the  fa'ccs.  Invagination  is  commnMcst 
in  the  rectum  or  small  iiitt-stine.  but  in  the  horse  .Merteii,  Hiibiier, 
and  others  have  observed  passage  of  the  c;eciiiii  into  the  colon. 

Symptoms.  The  disease  begins  with  a  severe  attack  of  colic, 
which  may  last  twelve  hours,  and  is  followed  by  subsidence  of  pain, 
though  appetite  is  wanting.  Kumi  ••'•on  ceases,  tympanites  and 
discharge  of   blood-staiiuHl   mucus  .set  or  obstinate   constipation 

occurs  ;    the  pulse  becomes  frequent  and  small,  but  the  temperature 
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wldom  riHCH.  On  examination  per  rectum,  the  invaginat«>d  Hpot 
may  wmictimes  be  felt  as  a  eord-like,  painful  Hwelling.  Slight  colicky 
symptoms,  Htraiuiiig  to  pa«H  fax-ew,  and  discharge  of  small  quantities 
.)f  mucus  or  1)1(mmI  continually  recur.  Merten  says  the  animals  show 
a  desire  to  lie  on  the  hack. 

Dogs  show  no  sign  of  colic.  'I'hey  move  about  restlessly  and 
usually  lie  «lown  Hat  cm  the  lK>lly.  Appetite  completely  disapiH^ars. 
but  water  is  often  taken  greedily.  Water,  food,  ami  medicine  are, 
however,  usually  vomited  at  once.  The  vomit  is  bile-stained.  No 
fajces  are  |)assed,  though  there  may  be  straining.  Local  examination 
(palpatior.)  of  the  abdomen  reveals  the  invaginatit>n  as  a  sausage- 
shaped,  painful  swelling. 

Diagnosis  is  often  difficult  ;  in  oxen  and  dogs  it  may  Ik-  necessary 
to  perform  an  exploratory  laparotomy  under  antiseptic  precautions. 

Treatment.  Medical  treatment  is  worthless,  and  purgatives 
cannot,  of  ccuirse,  redtice  the  invagination. 

SielHMt.  Httempt«Hl  reduction  by  gem-rating  carlsinic  acid  giw  in  the 
JmkIv  \fter  giving  akn-s  with  sulpliatc  of  s<Mla  in  linsewl  tea.  lie  uijcctcd 
i>r)  ;.uiueK  of  l)icarbonate  of  smla  susiK-nded  in  water  itito  the  rectum 
which  had  i)revi<.iislv  t>een  emptied  as  far  iis  iKmsiblc.  with  the  hand  and 
ilvHters.  Diluted  hVdrochloric  acid  was  then  jiassed  m,  and  the  amis 
elos.-!  with  the  hand.  In  a  short  time  the  right,  and  later  the  left^  si.lc 
!H..ain,'  L-reatlv  dLstended.  and  the  animal  strauuKl  so  much  that  it  was 
.lilHcult  to  koi.p  the  anus  clom-d.  After  a  time  the  hand  was  remoy.'d 
a  large  (luantitv  of  earln.nic  acid  gas  and  fa-ccs  cscaiH>d,  and  the  animal 
recovrrwl  Sici)ert  states  having  thus  cured  a  cow  of  invagination  of 
five  davs'  standing;  but  his  treatment  is  scarcely  rcoinniendiKl  by  the 
fict  that  he  afterwards  found  the  cast-ot!  ]s.rti(.n  of  bowel  m  the  tiling. 
If  ir.vauinatii.n  had  reallv  existed,  ivcovery  was  due  less  to  the  treatment 
than  to  the  vix  mrdiialrix  miluru:  The  metluKl  may,  however,  Ik-  tru.l 
when  operation  is  out  of  the  <iuesti(.n  and  otli<-r  means  are  ineflFectuiil. 

Surgical  treatment  consists  in  opening  the  peritoneal  cavity 
from  the  right  side  with  antiseptic  precautions,  and  reducing  tlu- 
invagination  or  resecting  the  affected  iiiece  of  bowel.  The  animal 
is  placed  with  the  left  side  against  a  partition  and  is  secun-d  with 
cords  aii.l  planks.  Tlu-  haml  is  intro.luced  into  the  abdomen,  th.- 
diseased  spot  discovered,  drawn  forward,  aii.l  an  attempt  tirst  maih' 
to  reduc«-  the  invagination,  but  this  may  fail  In-cause  the  opposed 
surfaces  ..f  serosa  have  iM-come  Hrmly  adherent.  Degiv's  experieiuc 
shows,  however,  that  when  the  iinicm  is  m)t  intimate  there  need  be 
no  hesitation  in  eifecting  reduction.  The  abdominal  wound  should 
then  be  closed  with  the  usual  precautions. 

Heiluclloii  failing,   resection   becomes   the   only   nltern.-itive.   iiinl 
has  been  performed  by  Meyer  with  success  in  oxen.     In  hi8  "  Manuel 
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op^ratoire  pour  TeHpeoe  bovine,"  (iuiitard  describes  it  as  quite  an 
everyday  affair.  Bleeding,  after  cutting  through  the  bowel  or 
mesentery,  can  lie  stopped  by  torsion,  or  the  vessels  may  Ite  ligatured 
with  sterilised  material,  (ireat  difficulty  is  caused  by  the  continual 
passage  of  ingesta  through  the  anterior  section  of  bowel.  ..hich 
accordingly  should  Imi  compressed  by  a  bowel  clamp,  or  lightly 
ligatured  during  operation.  After  removing  the  invaginated  portion, 
the  ends  of  the  bowel  are  brought  together  by  tlie  bowel  stitch,  the 
wound  of  the  abdominal  walls  is  sutured  and  antisejitically  treated. 

TacciH'ii  o|)»'ratfd  on  two  cows,  from  one  of  which  he  removed  10  inches 
of  bowel,  but  had  no  ba<l  consequences.  Thirty-five  days  later  the  exteninl 
wound  was  healed,  and,  on  slaughter,  the  incision  in  the  bowel  was  found 
to  be  c()m])letely  cicatrised.  In  a  second  case,  an  incurable  anus  prctcr- 
naturalis  formed,  but  did  not  impair  the  animal's  health. 

Riedinger  treated,  during  189(t.  ten  cases  of  invagination  of  the  bowel 
in  oxen.  Steven  animals  had  to  be  slaughtered  on  account  of  the  o))eration 
Ijeing  done  t(K)  late  ,  in  the  others  laparotomy  was  carried  t)ut  and  the 
invagination  reductKl.  The  portion  of  the  bowel  was  cicanseil  with  •  I 
|K'r  (vnt.  of  sublimate  solution,  re])lacc<l.  and  the  wound  closed  with  button 
sutures.  After-treatment  consistwl  in  giving  purgative.s.  Five  to  six 
hours  after  ojieration,  action  of  the  bowels  occurred.  In  one  of  the  animals 
peritonitis  occuri'ed  five  days  after  o})eration.  rendering  slaughter  necessary 
tlie  two  others  recovered  in  fourteen  days. 

In  dogs  laparotomy  can  l)e  performed  through  the  abdominal 
floor  and  the  invaginati(m  reduced  or  the  bowel  resected  as  above 
described.     In  tlie  latter  case  Murj)hy's  button  can  be  used. 
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V.    TWIST  OR  ROTATION  OF  THE  COLON  IN  HORSES. 

In  ISiMt,  .lelkmann  first  indicate<l  the  pi).ssibility  of  recognising 
during  life  aiul  of  surgically  treating  torsion  of  the  colon,  which  not 
infre(piently  <H'curs  in  horses,  and  often  leads  to  death,  'i'he  im- 
portance of  this  (|uestion  is  shown  by  the  constant  occurreiK'c  of 
the  tlisease.  According  to  .lelkmann,  70  out  of  every  1»2  horses 
dying  of  colic  in  iMunich  had  twist  or  displacement  of  the  colon. 
Of  23  post-mortems  after  colic,  made  in  the  year  1887-S.  twist  of  the 
(Tolon  was  found  in  10.  According  to  the  statistics  given  by  the 
Veterinary  Sanitary  Reports  of  the  Prussian  army,  in  1SS!>.  as  inany 
as  84  horses  died  from  displacement  or  twist  of  the  colon,  (ireat 
credit  must  be  given  to  .lelkmann  for  having  directed  attention  to 
this  point,  and,  though  his  statements  have  in  certain  quarters  iM'cn 
met  with  distrust,  this  may  be  explained  in  part  by  the  fact  that 
practitioners  had  not  made  themselves  sufficiently  acqiiamtcd  with 
the  anafomic.'il  conditions  nr  methods  of  surgical  treatment.  In 
2o.'i  colic  patients  .lelkmann  found  displacement  III  times,  and  effected 
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recovery  by  retroversion.  During  IHWt,  63  casen  of  rotation  of  the 
colon  were  met  with  in  tiie  liornes  of  the  PrusHian  army,  and  during 
1891,  52  ca«ti>H. 

Jelkmann  HayH  the  twiwt  is  usually  towards  the  right,  and  is  pro- 
duced by  distension  of  the  upfwr  portion  of  the  colon  and  its  dis- 
pliu^enient  from  the  left  lower  wall  of  the  In'lly  at  the  same  time  that 
portions  of  the  rectum  are  forced  tDwards  this  spot.  If  the  animals 
rise  after  lying  on  the  right  side,  the  upper  portiim  of  the  bowel, 
which  has  been  displaced  towards  the  middle  line  of  the  lM«lly,  is 
thrust  downwards  and  finally  twisted  around  its  long  axis.  This 
exi)liiins  many  cases  ;  but  just  the  opposite  sometimes  occurs,  and 
■  ^i^^,  takes  place  towards  the  left,  as  is  shown  by  the  reports  of  post- 
mortem examinations  in  the  Pathological  Institute  of  the  Berlin 
College.  Sometimes  the  upjier  layer  of  the  colon  is  displaced  towards 
the  centre  line,  sometimes  towards  the  left  abdominal  wall.  The 
comparatively  great  length  of  the  portion  of  bowel  filled  with  fo<Kl, 
and  its  freedom  to  move,  exjjlain  the  frciiuent  occurrence  of  rotation. 
(For  the  normal  position  of  the  abdominal  contents  see  Figs.  410. 
411  and  412.) 

The  symptoms  are  not  characteristic,  but  a  rectal  examination 
generally  removes  any  doubt.  When  colic,  iit  first  slight,  is  accom- 
panied by  continued  pain  and  In-comes  worse  hour  by  hour,  the 
bowel  sounds  weaker,  the  pulse  smaller  and  more  frequent,  and 
some  form  of  stoppage  of  the  bowel  seems  certain,  a  rectal  ex- 
amination will  generally  clear  up  the  point.  In  front  of  the  anus, 
one  feels  the  distended  colon,  which  may  for  the  moment  be  mistaken 
for  the  over-filled  urinary  bladder,  but  careful  examination  reveals 
its  real  nature.  The  longitudmal  muscular  bands  can  be  distinctly 
felt,  and  show,  not  only  that  we  have  to  deal  with  the  colon,  Liit 
also  in  what  direction  torsion  has  occurred.  When  the  bowel  is 
in  its  proper  position,  the  bands  run  nearly  parallel  with  the  long 
axis  of  the  body  ;  but  in  twists,  a  change  in  their  course  is  distinctly 
appreciable.  In  torsicm  towards  the  right,  they  run  backwards  and 
inwards;  in  torsion  towards  the  left,  backwards  and  outwards. 
According  to  Jelkmann.  the  rectal  mesentery,  whose  fixed  border 
can  Ije  felt  (jelow  the  lumbar  vertebrae,  appears  greatly  stretched, 
and  in  right  rotation  does  not  pass  perpendicularly  downwards,  but 
towards  the  left,  and  pressure  on  it  causes  the  animal  pain.  Careful 
examination  of  the  direct i<m  of  the  bands  of  the  colon  seems  of  mon 
im()ortance  in  diagnosis,  and  no  doubt  can  exist  either  as  to  tin 
presence  or  direction  of  the  torsion  if  tliey  can  Ik- discovered,  but  tin 
pcjsterior  bands  of  the  ca'cum,  which  can  Ik'  distinctly  felt  when  \h> 
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latter  w  tliHtended  with  fiuxl,  iniiHt  not  Jw  miHtakcn  for  thoH€'  of  the 
colon.  Mucli  an  error  is  avoided  hy  renienilK-rin^  that  nornuUly  tlie 
e»>(UMi  runs  from  tlie  outer  an^le  of  tlie  ri^hl  ihiiin  in  u  how  directed 
haeicwanls  and  en<is  near  tlie  left  stifle. 

Prognosis.  In  very  exe«'ptior>al  eases  torsioq  may  Ik-  redu<'e<l 
hy  the  animal  rollinjj.  hut,  as  a  rule,  the  only  ehanee  of  recovery 
lies  in  early  manual  treatment.  Though  the  <|uestion  whether  re- 
duction is  possihle  in  every  eawe,  or  how  often  it  may  he  effected, 
cannot  yet  he  settled  for  want  of  puhlished  ohsi-rvations,  it  is  clear, 
from  Jelkmann's  communication,  that  it  often  Hucc«'eds,  and  .Miiller 
c<msiders  it  practieahle  though  it  certainly  recpiires  considerahle 
muscular  power  in  the  arms  and  ahility  to  withstand  fatigue.  This 
would  prohahly  l)ecome  less  after  practice. 

Treatment  is  commenced  by  giving  a  clyster  of  lukewarm  water 
in  order  to  clear  the  rectum  as  far  as  possihle,  and  to  ohtain  sufWcient 
room  for  introducing  the  hand.  Jelkmann  inserts  the  left  hand, 
presses  forward  towards  the  left  abdominal  wall,  and  en<lcavours 
tf>  thrust  the  left  portion  of  the  colon  with  the  convolutions  of  the 
rectum  forwards  from  this  point  towards  the  middle  line  of  the 
abdomen.  Once  the  bowel  is  brought  into  this  position,  Jelkmann 
passes  the  hand  slowly  upwards,  when  the  colon  falls  back  over 
it  into  its  normal  position  ;  he  ccmsiders  that  the  convolutions  of 
rectum,  displaced  towards  the  left  lower  alidominal  wall,  having 
l>een  thrust  upwards,  leave  room  for  the  colon  to  return  to  its  normal 
position.     Aloller's  experiments  tend  to  su))port  this  exi)lanation. 

Moller  replaced  a  left  rotation  of  the  colim  in  the  following  way  : — 
After  emptying  the  rectum,  the  right  hand  was  introduced,  and 
discovered  the  bands  of  the  colon  running  from  in  front  backwards 
and  outwards  or  towards  the  left.  The  bands  of  the  colon  lying 
above  were  now  employed  to  bring  about  reposition.  Whilst  the 
hand  in  the  rectum  was  strongly  abducted,  its  volar  surfai-e  or  the 
fingers  were  laid  against  the  bands,  and  after  repeated  careful  attempts 
finally  succeeded  in  drawing  these  so  far  towards  the  right  that  the 
colon  again  took  up  its  j>osition  parallel  with  the  middle  line  of  the 
body.  As  had  been  shown  by  the  experiments  on  dead  animals, 
in  torsion  towards  the  left,  the  bands  of  the  lower  section  of  the  bowel 
offer  a  purchase  for  retroversion.  After  effecting  this,  the  pelvic 
flexure  of  the  bowel,  until  then  tilled  with  gas,  at  once  collapsed, 
the  symptoms  of  colic  di.sapj)eared,  peristaltic  action,  which  had 
almost  completely  ceased,  again  set  in,  the  small,  frccpicnt  jjuIsc 
;iitcrcd  its  character,  and  half  an  hour  later  the  nnovcry  of  the 
animal  could  Ix'  contident  ly  foretold. 
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It  U  cloar  that  all  torHiniw  of  tho  cdlon  cannot  Ih*  treated  by  one 
and  the  name  mfth<Ml ;  ditTiTcnci-H  in  iliHphu-enM'nl  will  n-ndt-r  modi- 
Hcation  neceHmiry  ;  hut  when  attention  haH  Ik'cii  directed  to  the 
point ,  exfMTienee  will  give  valuable  indieatioiMfor  priM-edtire.  I'uiurt  ure 
of  the  over-<lii*tende«l  colon  niiRhl  poHHibly  anHiwt  reduction  (wee 
"  Puncture  of  the  Bowel  ").  .lelkmann  wan  c<ini|M'lled  t<»  pun<-turi> 
the  ciiH'uni  five  times  in  thirte<'n  ciweH,  after  which  retroversion 
Kucceetled  ;  the  u»e  of  the  Inu-ar  cauMetl  no  bad  resnitH. 

Before  attempting?  manipulation,  (iultnuinn  evacuates  tin-  ^iis 
by  puncture.  Imminger  and  otheiH  recommend  puncture  and  claim 
to  have  seen  reduction  of  the  twist  in  consequence.  Whether  pinicturc 
is  alwayH  necessary  can  imly  Ih»  settled  by  m(»re  extended  observation. 
It  is  desirable  that  reduction  should  be  attempted  oftener  than  at 
present  ;  those  who  have  tried  it  speak  of  the  method  in  favourable 
terms. 

Miiller  (U'scrilK's  the  following  case  : — 

I  was  callitl  to  st-c  a  heavy  cart-horse  wliicli  had  been  sutTcriiin  fntiii 
colic  for  twenty  hours.  There  was  iiUMlerate  but  coiitinue<i  restlessness  ; 
the  animal  lay  down  friMiuetitly.  I)ut  soon  rose  again,  inovetl  about  in 
various  directions,  and  sliowwl  all  the  symptoms  of  obstruction  of  tlic 
bowel.  The  pulse  was  si.\ty-tive  |K'r  minute,  small  and  weak,  the  nmcous 
membranes  dirty  re<l.  respirations  thirty  and  sliallow,  the  flank  nKHleratcIv 
(Iist4>nded  with  gas,  iKTistalsis  occasionally  slightly  audible  at  tlic  right 
side,  and  general  sweating.  IVfjecation  had  been  in  alx^yarice  for  tweiit\ 
hours,  only  thni-  hard  |M)rtions  of  dung  having  Imh'u  passtnl,  the  ap|K-titc 
hiul  dtHTeas«Hl  duruig  tlic  same  jHTiinl,  and  drink  was  only  taken  in  siimll 
quantities.  K.xaminati()n  [ht  anum  discoverwl  the  jK-lvic  flexure  of  tlic 
colon  greatly  distende<l  with  gas.  which  cause<l  it  to  be  presm-d  towards 
the  iKwterior  wall  of  the  pelvis.  On  the  outer  surface  of  the  colon  a  tens.' 
cord  could  Im'  felt  which  |>ass<tl  from  above  downwards  and  inwards,  fiom 
U>bind  upwanfs  and  outwards.  A  similar  cord  {Missing  in  the  same  direct  inn 
could  Ih-  detect<Kl  on  the  inn.  r  surfiicc  of  the  colon  ;  the  urinary  bladdii 
was  only  joirtially  HIIikI. 

The  hanil  intHKluct-d  into  tin-  rectum,  was  laid  in  the  ab.jvc  dc.scribi.l 
manner  against  tiic  outer  cord,  and  after  several  attt-mpts  it  was  foiiii.l 
po.s.siblc  by  very  considerable  exertion,  to  move  the  bands  of  the  culnn 
towards  the  middle  line  of  the  abdomen.  .Active  jxtistulsLs  and  iMLs-ia^' 
of  gas  at  on<c  f.)llowcd.  after  which  firm  excreta  were  pii.sse<l.  Tlie  re~t 
lessncss  dc(ncii.se<l,  and  after  a  siiort  time  entirely  disaii|)carc<l.  whilst  tir 
puLse  recovertKl  its  normal  condition,  and  the  mucous  mcuilirane  lost  i' - 
riMbicss.     In  an   hour,   |)ain  was  entirely  gone. 

Other  forms  of  displac<-.nent  of  the  bowel  in  horses  have  not  y  ■ 
iH'cn  surgically  treated,  if  we  except   Meschkow's  case,   in  which  tl 
rectum    was    strangulated    by    coils    of    small    intestine.     Mescbk- 
performed    laparotomy,    redujcd    the    stranguiati(m,    and    the    ii.'i 
recovered. 
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SrmJK^AL  DISKASKS  OF  TUK  POSTKIUOK 
POKTIONS  OF  THK  HK(  TIM  AM)  OF 
THK  AMS. 

In  lur^f  uiiiiimlH  the  (Hmtrrior  end  of  tlic  mtiim  ii>  the  t-xU-nt  of 
Kto  12  iiirt,.-».  aiul  III  siimll.T(.ii..M  to  u  .•orreM|K)iitlin»{lv  U«  .■xf.-nt.  U  not 
.•ov..r.-<l  hy  iMTiloiicuiii.  hut  attucli.^l  to  the  Hurromulinn  »tnutur..K  hv 
l<M.H,.(oii.M-itivf  tisHii,-.  Thix  |M>rtioii  li,.M,  th.Tffor...  Ih-v(.ii(I  tli<-  u-ritoiirHl 
••iivitv,  hikI  in  coiiiuMtwl  fthov.'  with  th..  Hucrum.  and  Ih-Iow,  in  imhI.'m.  witli 
the  blathlcr.  in  fcinuli'«.  with  the  vHj<iiiu. 

The  thin  und  hnirlesN  xkiii  of  the  anuit  |xj«»,.hn,.h  munv  HebaceoiiH  and 
sweat  Klaiids.      In  .arnivora  a  small  jjland,  ahoiit  the  »ize  of  a  hazel-nut 
exwts  on  either  side  of  the  anus,  and  is  surroiinde.!  hy  the  sphincter  ani 
If  .'ontains  a  Kr.-.-nish  fatty  Huid.     In  addition  to  H,.lm.eous  glands,  carnivora 
|M)Ns«'ss  t1ask-slia|KHi  anal  or  |N-rineal  Kl»')ds. 

I.  COMCENITAL  MALFORMATIONS.  ABSENCE  OF  THE  ANUS  AND 
FORMATION  OF  CLOACA:  (ATRESIA  ANI  ET  RECTI.  FISTULA 
RECTO-VAGINALIS). 

IhiRiNo  early  intra-uterine  life,  the  anuK  in  formed  by  invagination 
of  the  outer  coveringH.  In  the  horwe  und  ox  this  happens  during 
the  eighth  week,  in  sheep,  goats,  and  swine  in  the  seventh,  and  in 
.arnivora  in  the  fifth.  In  dogs  and  swine,  less  frecjuently  in 
ruminants  and  horses,  the  process  sometimes  remains  incomplete, 
and  in  eonsequenee  the  new-horn  animal  possesses  no  anal  opening. 
This  vitiiirn  primit-  fonmiionia  may  be  confined  to  the  anus  (Fig.  419) 
or  the  posterior  portion  of  the  rectum  may  also  be  closed  (atresia 
recti,  Fig.  42(»)  ;  less  frequently  the  anus  appears  open,  but  a  portion 
of  the  rectum  elo.sed.  The  sphincter  ani  then  develops  regularly, 
and  a  depression  occurs  at  its  middle  point  in  place  of  the  anal 
"pening. 

in  females  the  rectum  sometimes  ojiens  into  the  vagina,  a  con- 

- 1  It  ion   describetl   as   recto-vaginal    fistula    (anus   vaginalis   or  chiaca 

t'Tinaticm) ;     Rotter  saw   it   in  a   six   months  pig.     Ia's»  frequently 

I  communication  exists  with  the  bladder  (anus  vesicalis).     Varoldi 

-  iw  atresia  recti  with  cloaca  formation  and  open  urachus  in  a  calf. 

Symptoms.     The  want    of    an    anal  opening  is  .seldom  noticed    in 

iinials  iiiiiiicdiateiy  after   birth  ;    as  a  rule,   it    is  only  discovered 

.'len   the   results   of   suppressed   defecation    become    w-ell    marked  ; 
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the  littlo  ftnimiirH  ulxlcim-n  i»|.|M-art.«liHt<ii(l..l.  clir  wtHin.ili.'  imli.iii 
nU^\M  HUckinK,  ntruiuH  ami  Htt.-inptH  t«  pa^H  fav.n,   uimI    u  h.ii  tl.. 


Fin.  411t.     iVmgcnital  nmlfnimation     nf  resin  imi  in  tin-  l.iloh  (H.nii  (liiitfrnnimMir). 


anuH  i»  oxainiiu'd  it  Ih  fouiul  then-  is  no  <.|H-ninK-  •♦  ""'  "'""*  "''•'"" 
18  iinpcrforatc-,  tho  nkiii  projettH  at  tht-  f.-ntrt-  of  tin-  spliiiictt-r,  reital 
conteiitH  may  .'v»ii  1h'  tUstinctly  frit  iK-iu-ath  it  ;    hut    wlu-n  tJu-  walls 


Fill.    42<).— ronKcnitnl    iniilfnimutiim- ntrrMiii    mii   rt    ir<ti   in    the   bilcli 
(Hi'mi-iliaKraniniutir). 

of  th«'  rectum  are  also  aiUicient  this  projettion  is  wanting,  and  eitlu  i 
the  anus  is  visibly  dosed  or,  on  introducing  the  finger  or  a  piul» 
an  obstruction  is  feit    not   far  fn.ni  the  externa!   otili.e.     !n  r«f- 
vaginal    fistula    excrement    escapes    by   the    vagina,    and   the    con: 
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municutinri  lM>twf.>ti  tlw  ii|i|h-i'  vujfiiml  w.ill  tinil  n-itum  can  iisiiiilly 
tM-  (liMcovcri-d  with  •h*'  tinnvr  nr  [iruhf. 

\i\  th»^  latter  caw  th«-  unimul  may  livi-,  |iriivi(le<l  tlu'  ano-vaninal 
opening  i  larg««  enough  to  allow  diMcharK«>  of  liow<>l  conti'iitH, 
Hiinni'iHter  Maw  an  ano-vaninal  fistula  of  the  Miy,»«  of  a  Mtraw  in  a  n\x 
wit-kM  pig.  rii'iMTbrok  fonml  ivclo-vaKinal  fistula  ami  im|HTforatf 
anuN  in  a  prt'gnant  how. 

In  atri-Hia  ani  or  recti  tlu-  animals  sooner  or  lati-r  die.  if  provision 
Im'  not  made  Uy  o|»>ration  for  discliarge  of  e.Kerement.  though,  as 
the  milk  forms  comparatively  little  fa'ees.  the  animals  may  continue 
to  live  for  several  weeks.  Atresia  ani  wass<>«>n  hy  Waltrup  inatwent\- 
six  days  sucking  pig,  and  l>y  .Moller  in  a  puppy  of  the  same  age. 
Kuminants  seldom  live  so  long  ;  ■  .  them  severe  cJisturliance  results 
from  suppressed  defa>cation  after  four  to  eight  da^s  in  a  case 
(lescrilM>d  hy  Bull,  a  calf  lived  five  days  :  the  post-mortem  showed 
the  walls  of  the  rectum  atiherent  for  a  distance  of  Ti  to  0  inches. 

PrOKnosls  is  in  general  favourahle,  provith-d  operation  is  not 
too  long  «leferre<l.  It  depends  principally  on  whether  the  anus  alone 
or  both  anus  and  a  consiiU'rahle  length  of  rectum  are  simultaiieouslv 
closed  ;  in  the  latter  case  there  is  always  great  <litticulty  in  laying 
open  the  howel  and  in  keeping  it  patent.  The  artificial  anus  t.  iids 
strongly  to  contract  and  interfere  with  dcfjecation.  whilst  the  rectum 
liecomes  paraly.sed  on  account  of  severe  distension,  and  may  even 
Iw  ruptured  ;    in  such  case  operation  gives  no  relief. 

Treatment.  ()|>eratioii  is  the  sole  resource.  Some  recommend 
delaying  it  for  a  day  or  two  after  hiith  Ik'(  uuse  uuKlerate  <listension 
of  the  rectum  is  rather  advantageous,  hut  as  a  rule  the  surgeon's 
attention  is  not  demanded  at  this  time,  often  not  till  much  later. 
when  death  is  unavoidable.  In  atresia  ani  the  amis  is  only  closed 
liy  a  layer  of  skin  which  is  simply  grasped  with  forceps  and  cut 
through  with  the  scissors.  Fu'ces  are  usually  discharged  at  once  : 
if  not,  the  suljcutaneous  tissue,  which  .sometimes  contrihutes  to  the 
ohstructicm,  mu«t  Iw  thrust  on  (me  side.  Kcuiiion  of  the  edges  may 
generally  Ih'  prevented  hy  smearing  the  parts  with  some  mild  ointment. 
For  a  similar  purpose  tlu-  nuicous  membrane  of  the  rectum  is  in  man 
miited  with  the  outer  skin  by  incising  the  skin  from  above  downwards 
light  over  the  anus,  dividing  the  subcutis  on  either  side  of  the  pro- 
licting  end  of  the  rectum,  cutting  through  the  muious  membrane 
ill  the  same  direction,  and  uniting  it  with  the  outer  skin  by  .several 
interrupted  sutures.     Stenosis  is  thus  j>revenfed. 

The  operation  for  atresia  recti  '  more  diffiniit.  (i.iniiuiariv  if 
'lie  rectum  is  extensively  adherent  ti    neighixmring  parts.     The  less 
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prominent  the  anus  from  pressure  of  Iwwel  contents,  the  more  un- 
favourable the  condition.  In  such  cases  the  adhesions  must  l)e 
broken  down,  taking  care  in  males  to  protect  the  urethra  and  bladder 
and  in  females  the  vagina.  In  males  a  catheter  should  be  mtroduced 
into  the  urethra,  in  females  the  index  finger  of  the  left  hand  mserted 
in  the  vagina  during  operation.  The  first  incision  is  then  made, 
as  above  described,  by  either  removing  a  piece  of  skin  with  scissors 
or  making  a  cross-shaped  cut  through  the  skin  over  the  anus,  and 
gradually  thrusting  a  finger  or  probe  into  the  depths  until  the  lumen 
of  the  rectum  is  attained  The  position  of  the  probe  or  finger  m- 
dicates  the  proper  direction. 

In  animals  the  tnjcar  has  »)een  recommended  for  openmg  the 
occluded  rectum,  but  the  above  method  deserves  preference.  After 
discharge  of  fa-ces,  an  attempt  should  be  made  to  suture  the  mucous 
membrane  to  the  skin,  and  recurrence  may  be  prevented  by 
frequently  smearing  the  parts  with  oil.  Clysters  assist  the  bowels 
in  acting  for  the  first  few  days. 

Howard  produced  a  colic  fistula  in  a  sucking  pig  with  atresia 
recti.  The  same  operation  has  been  practised  in  man.  but  being 
as  a  rule  of  no  practical  value,  is  now  seldom  adopt e«l.  . -e.it ment 
of  recto-vaginal  fistula  is  described  later. 
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II.-  INJURIES  TO  THE   RECTUM   AND   ANAL   REGION. 

Injuries  to  the  rectum  in  mares  and  cows  may  lie  caused  by  tin- 
i>eni«  during  the  act  of  coition,  while  perforati.ms  result  from  m- 
cauti..us  exploration  of  the  rectum  with  the  hand,  and  by  the  atteinpln 
sometimes  made  by  laymen  to  remove  blood  from  the  mucous 
membrane  of  the  rectum  in  order  to  cure  colic.  The  incautious  use 
of  clyster  syringes  may  pnuluce  wounds  ;  and  injuries  are  occasionailv 
infiictcd  on  the  rectum  by  persons  desiring  to  revenge  themselves 
on  the  owner  of  the  animal. 

I>ss  frequently  the  rectum  is  ruptured  by  abnoruiallj  large  and 
hard  masses  of  fa'ces.  but  in  mares  and  cows  during  parturition, 
injuries  caused  by  the  feet  us.  or  by  violent  and  awkward  attempts 
Ht  asHistancc  are"  common,  the  colt's  feet  sometimes  penetrate  thr 
upper  wall  of  the  vagina  or  uterus,  and  the  lower  wall  of  the  rectum 

Finally,  any  hard  substance  accidentally  swallowe<l  with  tli. 
fiMKl  may  i>enetrate  the  mucous  membrane  of  the  rectum  or  ann> 
and  produce  proctitis.  In  dogs,  animal  or  fish  bones  are  a  fre.|u.ni 
..au.se.  In  a  horse  which  hud  swallowed  a  large  number  of  fir -nwdl.- 
Kirchner  found  infiammation  of  the  rectum  caused    by  the    luwii. 
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penetrating  the  mucous  membrane.  Sttickfleth  removed  from  the 
anuH  of  a  cat  a  tiHh-hook,  which  had  panned  through  the  entire  digentive 
tract.  JanHen  found  the  skull  of  a  foetus  in  a  sow's  rectum  ;  the  skull 
had,  during  parturition,  penetrated  from  the  vagina  into  the  rectum. 

The  anus  is  also  liable  to  1m^  injured  during  delivery.  The 
|H'rineum  and,  under  certain  circumstances,  the  sphincter  ani  may 
be  simultaneously  ruptured  ;  in  oxen,  horn-thrusts  are  often  respon- 
sible for  these  accidents. 

The  course  of  such  injuries  depends  principally  on  their  scat  and 
extent.  Wounds  penetrating  the  peritoneal  cavity  always  end 
fatally  ;  and  those  caused  in  mares  and  cows  by  pressure  of  the 
penis  are  nearly  as  dangerous,  though  cows  have  l)een  seen  to  recover. 
On  the  other  hand,  sudden  death  attributable  to  shock  has  some- 
times lH>en  noted.  Mares  may  die  within  twenty-four  hours  ;  cows 
may  survive  longer.  Passage  of  the  penis  into  the  rectum  is  not, 
however,  always  followed  by  rupture — -injury  depending  chiefly  on 
the  degree  to  which  the  rectum  is  filled  with  fan-es.  VVountIs  from 
the  clyster  syringe  generei'y  end  fatally,  and  particularly  if  drugs 
have  '        red  the  peritoneal  cavity. 

lnji.i.os  of  the  posterior  portion  of  the  rectum  lying  beyond 
the  peritoneal  cavit\  though  certainly  not  so  dangerous  as  the  above, 
are  yet  apt  to  lead  to  septic  cellulitis  in  the  connective  tissue  around 
the  rectum  (paraprwtal  connective  tissue),  and  may  be  followed 
by  fatal  consequences.  But  Hiippe's  case  shows  that  in  the  horse 
even  extensive  injuries  at  this  point  may  heal.  Injuries  of  the  vagina 
are  less  dangerous,  though  sometimes  followed  by  formation  of  recto- 
vaginal fistulas. 

Diagnosis  is  at  once  settled  t.y  exploration  of  the  rectum  and 
examination  with  the  speculum,  in  cases  in  which  colic,  tenesmus,  and 
bliMNl-stained  discharge  occur.  liut  l)efore  proceeding  thus  to  (iet«'r- 
mine  the  seat  and  extent  of  the  injury,  it  should  l)e  ascertained  whether 
manipulation  of  the  parts  has  already  been  practised,  and  the  owner 
should  be  informed  of  the  possible  existence  of  a  fatal  injury,  so  that 
the  operator  may  not  l>e  suspected  of  having  caused  it.  Complication 
with  p€>ritonitis  is  characterised  by  fever,  small  and  frequent  pulsts 
and  slight  but  continuous  colic,  and  in  horses  death  occurs  in  a  few- 
days,  often  even  in  a  few  liours. 

Wounds  of  the  anus  are  only  grave  if  the  sphincter  or  perineum 
Ih  divided.  If  no  difficutty  wcurs  in  closure  of  the  anus,  wounds 
'if  this  part  heal  easily  and  completely  ;  imly  exceptionally  does 
anal  fistula  result.  The  healing  of  ruptured  perineum  offers  greater 
difficuity  acd,  ia  marcB,  may  result  in  sterility,  but  a  cure  is  usually 
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fffeolfd  by  Hutiiriiig  (lu>  wound  early,  or  oven  at  u  lutiT  ptTiod  if  tin- 
islgtw  Ik>  frcHhoned. 

Treatment.  Treatment  of  |>erforating  wounds  of  the  rectum  is 
seldom  desirable.  Oxen  and  sheep  are  best  killed  at  onee.  Should 
the  attempt  bo  made,  the  reetum  must  first  he  carefully  emptied, 
food  withheld,  and  water  given  only  in  small  quantities.  Clysters 
are  l)otter  avoided,  lK>cause  they  favour  the  entrance  of  bowel  contents 
into  the  peritoneal  cavity  and  peritonitis.  Opium  might  possibly 
be  of  service  on  account  of  its  checking  the  movement  of  bowel  con- 
tents towards  tlie  injured  spot. 

In  injuries  of  the  jielvic  portion  treatment  is  more  ho}M-ful.  The 
wound  may  1k'  cleansed  by  clysters  (which  at  the  same  time  wash 
out  the  contents  of  the  rectum),  c(mtaining  salicylic  acid,  or  carbolic 
acid;  in  horses,  diluted  sublimate  solution  (I  in  5,(HR)).  Riklcr 
successfully  sutured  a  recto-vaginal  ruptuio  ;    recovery  followed. 

Wounds  in  tlie  neighbourhood  t)f  the  anus  may  sometimes  In- 
sutured  and  bleeding  vessels  Ugatured.  Cold  water  clysters  serve 
to  check  bleeding  from  the  anterior  parts  of  the  bowel.  It  has  also 
iK'cn  suggested  to  iiitnxluce  a  bladder  or  rublier  balloon  into  the 
rectum,  and  to  exercise  pressure  on  the  blwding  vessels  by  inflating 
it  or  tilling  it  with  water  ;  but  its  employment  in  animals  is  much 
limited  by  its  causing  severe  straining,  and  thus  often  proving  more 
dangerous  than  useful.  The  same  is  true  of  tamponing  the  rectum, 
though  in  extreme  cases  one  might  certainly  try  it. 

As  regards  abscess-formation  after  injury  to  the  rectum,  sec 
succeeding  pages. 
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III.     INFLAMMATION    OF   THE    MUCOUS    MEMBRANE   OF   THE 
RECTUM    AND    ANUS    (PROCTITIS). 

Apart  from  inHammatioii  of  the  rectum  and  anus,  pro(Ui(«<l 
by  gross  injuries,  iiitiammatory  processes  are  .sihmi  in  severe  iiitestiiiiil 
catarrh,  in  dy-sentery,  and  after  continuous  diarrhcea,  particulatl\ 
in  vonng  pigs  and  dogs.  'I'he  same  result  may  bi-  prixhiced  liv 
<lvsters  of  t(M)  irritating  a  character,  or  administered  too  hot.  !>> 
parasites,  and  by  very  large  masses  of  fieccs.  Schwanefeld  fnuinl 
a  piece  of  broomsti'k.  S  inches  in  length,  in  the  rectum  of  an  o.\.  In 
dogs,  bones  and  firm  masses  of  fa'ces  oftt'ii  pnMluce  inflaitimatioii  ■  i 
the  nmcous  ntembrane. 

Intlanunatory  disca.sc  of  the  anus  in  the  horse  has  Imm-u  ><■"' 
after  tearing  away  the  larva-  of  <Bstrida'.  in  carnivora  in  consequcn  < 
\)i  rul)bing  the  anus  to  allay  the  irritation  of  pruritus.     In  long-coai"i 
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dogs  the  hairs  in  the  neighbourhood  of  the  anus  sometimes  stick 
togeth«r,  close  the  anus,  and  produce  inflammatory  irritation,  or 
the  animals  may  suffer  from  inflammation  of  the  anal  glands. 

Symptoms.  Inflammatorj'  disease  of  the  mucous  membrane 
of  the  rectum  is  characterised  by  tenesmus,  that  is,  repeated  but 
unsuccessful  attempts  to  pass  faeces.  The  animals  stand  with  the 
back  arched,  and  the  continuous  severe  straining  often  leads  to 
prolapsus  ani  or  recti.  The  mucous  membrane  is  more  or  less 
intensely  reddened. 

Injuries  to  the  anus  may  be  directly  seen  ;  and  where  the  hairs 
have  l)ecome  adherent  and  occluded  the  oriflce,  the  neighbouring 
skin  apjiears  reddened  and  often  excoriated. 

Disease  of  the  anal  glands  may  be  recognised  by  inflammatory 
swelling  ;  compression  of  the  glands  causes  spurting  of  a  purulent 
or  haemorrhagic  fluid  ;  defsecation  is  painful  and  ( rten  repressed ; 
after  some  time  fluctuation  and  perforation  occur,  and  the  swelling 
subsides,  though  relap.ses  are  common  and  sometimes  cause  laymen 
to  suspect  hppmorrhoids. 

These  conditions  are  seldmn  dangerous,  but  occlusion  of  the 
rectum  and  of  the  anus  may  result  from  chronic  catarrh  in  young 
animals.  Injuries  sometimes  leatl  to  inflammation  of  the  perineal 
or  para))roctal  c<mnective  tissue  and  thus  cause  trouble. 

Treatmant.  Inflammation  of  the  rectal  mucous  membrane  is 
treated  with  mucilaginous  and  oily  clysters  :  in  larger  animals  starch 
paste  is  suitable.  In  dogs,  lukewarm  oil  may  be  used,  and  when 
tenesmus  is  marked,  opium  can  be  added.  Fore  gn  bodies  and  hard 
masses  of  faeces  should  l>e  removed  cautiously.  The  limg  adherent 
hairs  about  the  anus  must  \w  cut  away  with  scissors,  the  anus  cleansed, 
and  powdered  with  some  material  like  iodoform  and  tannin  or  boracic 
acid. 

Sui)purating  anal  glands  must  be  opened,  the  contents  removed, 
and,  after  thoroughly  cleansing.  the])arts  are  dressed  with  iodoform,  or 
boric  vaseline.  For  inflammation  prodtued  liy  i)arasites.  or  by  oestrus 
larva?,  lukewarm  lotions  and  dusting  powders  arc  recommended, 
in  all  these  diseases  it  is  of  importance  to  render  defa-cation  as  easy 
it-  iiossible.  For  this  purpose  suitable  nnurishmeni  should  Ik*  given, 
inu  clysters  and  laxatives  adniinistt'rcd. 

IV.    INFLAMMATION  OF  THE  CONNECTIVE  TISSUE   SURROUNDING 
THE    TECTUM    (PERIPROCTITIS    OR    PARAPROCTITIS). 

Thls  disease,  though  nol  common,  is  sometimes  seen  in  large 
mimals,  and  is  caused  by  wounds  of  the  posterior  portion  of  the 
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rectum  becoming  infet^ted.  Metautatic  alwcesHCH  have  Imeii  wen 
here  during  the  course  of  strangles.  In  females  peri-  or  para-proctitis 
may  result  from  injury  of  the  vagina. 

The  loose  connective  tissue  surrounding  the  eml  of  the  rectum 
appears  particularly  liable  to  cellulitis,  and  it  depends  j)rin<'ipaily 
on  the  action  of  the  infecting  material  what  course  the  disease  takes. 
Most  of  the  published  cases  have  l)een  due  to  simple  purulent  cellu- 
litis, leading  Ui  formaticm  of  abscesses. 

The  course  of  the  disease  depends  on  where  the  alwcess  p«'rforates  ; 
should  it  discharge  into  the  peritoneal  sac,  death  from  purulent 
peritonitis  is  inevitable  ;  but  when  perforation  occurs  into  the 
rwtum,  «)r  the  abscess  is  punctured  from  this  point,  recovery  often 
follows.  The  case  is  still  more  favourable  where  the  discharge  occurs 
outwardly  In'side  the  anus.  Wilke  succeetled  in  opening  the  abscess 
from  the  vagina,  a  method  which  deserves  preference,  as  avoiding 
the  bad  results  of  perforation  outwardly  or  into  the  rectum.  In 
the  latte."  c;,se  there  is  always  danger  of  the  formation  of  anal  fistula. 

Symptoms.  Periproctitis  is  first  ann<nincetl  by  interference 
with  the  passage  of  faeces,  caused  by  swelling  and  alwcess  formation. 
The  animals  show  slight  but  continued  symptoms  of  colic  ;  defwcation 
is  difficult  and  painful,  and  is  either  suppressed  or  accompanied 
by  groaning.  There  is  usually  slight  fever.  Only  where  cellulitis 
extends  to  close  under  the  outer  skin  does  swelling  occur  in  tlu'  neigh- 
bourhood or  at  the  side  of  the  anus.  From  here  infection  nuiy  extend 
under  the  fascia  and  l)etween  the  muscles  of  the  thigh,  and  cau.>*c 
further  suppuration,  emphysema  and  lameness. 

Kxploratioi.  per  rectum  determines  the  extent  and  position  of 
the  disease.  The  posterior  portion  is  empty,  but  in  front  of  this 
tlie  bowel  is  swollen  and  its  lumen  narrowed.  In  a  case  of  M(tllcrs 
in  a  horse,  a  painful  fluctuating  swelling,  almost  as  large  as  a  childs 
head,  could  be  detected  on  the  upper  wall  of  the  rectum,  about 
8  inches  from  the  anus.  This  had  so  diminished  the  passage  that 
there  was  .scarcely  room  Ir'Iow  to  pass  two  fingers.  The  rapiti 
develoj)nient  of  the  symptoms,  the  soft,  fluctuating,  painful  character 
of  the  swelling,  and  the  moderate  fever,  distinguish  the  condition 
from  tumour  formation. 

Treatment.  When  an  abscess  lias  already  formed,  and  attention 
lH>en  called  to  its  existence,  nothing  usually  remains  but  to  givi- 
exit  to  the  pus,  and  as  it  is  of  importance  to  etfect  this  in  the  least 
dangerous  way,  the  {)ath  usually  chosen  is  that  through  the  vagiii.i 
or  the  skin  and  tissue  lying  around  the  rectum.  The  latter  is  prcferabl' 
if  the  abscess  be  close  to  the  anus,  and  the  puncture  must  be  madi 
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a*  low  an  poHHihIe'  to  favour  drainage.  If  poMsibh',  diviHioii  of  the 
uphinfttT  ani  muHt  \w  avoided.  In  females  the  vagina  forms  a  con- 
venient and  Hafe  route  for  arriving  at  alwcesHes  lying  Ik'Iow  the  r(H!tuni. 
W'ilke  punctured  the  abscess  wall  through  the  vagina  with  the  finger, 
and  emptied  an  abscess  the  size  of  an  ostrich  egg,  wliicli  lay  about 
0  inches  from  the  anus. 

In  purulent  cellulitis  affecting  the  up|M'r  wall  of  the  rectum, 
draiuHge  into  the  bowel  should  only  be  chosen  when  the  abscess 
cannot  Ik-  punctured  from  without.  In  the  above  descril)od  rase, 
Miiller  opened  tin  abscess  with  a  In-nt  trocar  (Klourant's),  and  gave 
exit  to  about  2  litres  of  thi(k  offensive  pus,  containing  fragments 
of  necrotic  tissue.  As  the  abscess  had  refilled  next  day,  the  opening 
was  lengthened  with  a  buttcm-pointed  tenotome,  introduced  into 
the  rectum  with  its  cutting  surface  covered  by  the  hand,  ('omplete 
recovery  took  place  in  three  weeks. 

After  incising  the  abscess,  the  cavity  nuist  1h'  carefully  washed 
out  with  a  strong  stream  of  disinfecting  material,  so  as  to  rentove 
necrotic  ]>ortions  of  tissue,  and  precautions  taken  for  securing 
drainage  of  |ius.  Relapses,  however,  are  common  ;  in  a  ca.sc  described 
by  Verlinde  pus  formation  extended  <lownwards  as  far  as  the  Achilles 
tendon  ;    nevertheless,  the  animal  eventually  recovered. 

V.     PRCAPSE   OF   THE   RECTUM    AND   ANUS   (PROLAPSUS 
RECTI   ET  ANI). 

1»KUMANKNT  jtrotrusion  of  the  mucous  nuMubranc  of  the  nntum 
through  the  anus  is  descriU-d  as  prolapsus  ani.  As  the  niendirane 
appears  after  each  act  of  defav  ation,  prolapsus  ani  really  consists 
"Illy  in  the  abnormal  p«'rsistencc  of  a  physiological  condition.  This 
protrusion  of  the  mucous  membrane  is  most  distinctly  seen  in  horses, 
and  in  them  prolapsus  ani  is  rather  frecpicnt,  i)ut  it  al.so  occurs  in 
dogs  and  other  domestic  animals. 

When  not  iiiciely  the  mucous  incmbiaiic  but  the  entile  intestinal 
wall  pa.sses  the  anus,  the  condition  is  termed  prolapsus  recti.  The 
posterior  end  of  the  bowel  can  only  pass  the  anus  after  rupture  of 
llie  periproctal  connective  tissue,  but  those  portions  of  bowel 
normally  clothed  with  |)eritoneuiu  sometinies  pass  through  the  pelvic 
portion  and  anus,  after  iK-comiiii;  iiivaginated  in  the  la.st  part  of  the 
itctuin,  constituting  a  third  (ondition  -prolapse  with  invagination. 
'A'e  therefore  distinguish  (a)  Prolapsus  ani.  (h)  Prolapsus  rtvti. 
>'•)  Prolapsus  recti  cum  invaginatiom  I'rolajise  of  the  anus  an«l  of 
tlic  rectum  generally    results  from  severe  diarrhu'u,   particularly    if 
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lucnmpanied  l.y  tenesmus.  The  diHeaw  i«  favoured  by  weakneHH, 
with  relaxation  or  paralysis  of  the  sphincter  ani.  It  is  eomnionest 
in  young  animals,  hut  in  swine  it  also  occurs  at  a  later  period. 

As  a  rule,  the  immediate  cause  is  increa«etl  abdominal  pressure, 
as  in  slinginR,  though  inflammatory  swelling  of  the  mucous  membrane 
of  the  rectum  may  cause  prolapse,  and  both  these  have  lK>en  sen 
after  use  of  irritant  or  excessively  hot  clysters.  Prolaj)se  als<.  appears 
during  colic  or  obstruction  of  the  bowel,  wimetimes  in  difficult  \u\r- 
turition;  in  cows  in  c(mne<!lion  with  prolapse  of  the  vagina,  and 
in  horses  from  halter  casting,  or  from  violent  struggling  during  ojiera- 
tions.  In  two  cases  noticed  by  Mauri,  which  occurn-d  during  castra- 
tion, the  prolap.sed  rectum  w.vs  ruptured,  and  coils  of  small  intestine 
protruded  through  the  ojR'ning. 


Ki.;.  42I.— l*roU|>»u«  recti  with  invagiiiatioii  in  tlii-  bitch  (somi-diaKrammaticl 


Symptoms.  In  prolapsus  ani.  a  red.  slightly  painful.  Iicmi 
spherical  swelling  of  the  mucous  membrane  a|)i)ears  at  the  anu>. 
and  shows  at  its  centre  a  shallow  de])ressi(m  ;  sometimes  i.iily  .' 
few  folds  appear  at  one  side.  In  simultaneous  prolapse  of  portion- 
of  the  rectum  (prolapsus  recti)  thi-  swelling  i.-4  larger  and  hardti 
but  even  then  does  not  attain  the  size  usual  in  prolapse  con.,  'icat.  ,l 
with  invagination,  where  a  portion  of  bowel  several  yards  in  len^Mli 
may  hang  from  the  anus.  In  dogs.  .Miiller  has  repeatedly  sen 
prolapses  12  t()  20  inches  in  length.  On  account  of  the  tension  .h 
the  mesentery,  the  ])rolai)sed  portion  sometimes  Iwcomcn  twistc  I 
upwards  in  Itorsos  (Fig.  422). 

When  the  prolapse  attains  such  dimensions  no  (loiil)t   can  <\    i 
in  diajinosis.  but  it  is  otherwise  when  only  small  portions  of  bo\*l 
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projtH-t  lH>yoiui  tho  aiiux.  In  wiiiipU-  prolnpstLs  tmi  H  n'<ti  llic  rin>;- 
Hhapoti  Hwclling  hHowh  an  opening  at  itH  criitn-,  throii^li  which  fa-ccs 
are  dmcharged  ;  at  itw  peripluTy  it  is  imimHsihl*'  to  pasn  tlio  finger 
towarcU  the  pelviH.  The  cane  i»  tlitTercnt  where  prolapse  is  complieated 
with  invagination  ;  then  the  finger,  and  in  hirge  animals  the  entire 
hand,  ean  Ik*  introduced  alongside  the  prolapse*!  part  into  the  jM'lvic 
portion  of  the  rectum.  It  is  of  importance  to  note  this,  as  it  at  once 
diflFerentiates  the  two  conditions,  and  atfords  important  indicati<ms 
for  treatment. 

Progress.     Prolapse    of    tiie   anus   is    usually   reductd    \>\    laymen 


Fi<i.  422.     I'l'iilapsiis  rerti  «itli  iiivatriiiiilii>ii  in  tlic  lior.-c 

witJiout  skilled  assistance,  and  only  when  it  conliiuially  recurs  and 
the  mucous  nu>nd>rane  hecomes  greatly  swollen,  or  when  it  lias 
[H'rsisted  for  a  long  time,  does  it  hecome  the  subject  of  skilled 
treatment.  Frey  .saw  a  horse  wliich  iiad  difficulty  in  defa'cation  in 
consequence  of  prolapse  :  otiu-rs  have  (-rroneously  described  chmnic 
prolapses  a.s  haemorrhoids.  The  nnicous  membrane  uiulergoes  change 
from  continued  exposure  to  the  air  ;  it  Incomes  tlii<kened.  dry.  necrotic, 
and  may  slougu.  thus  eventually  briuL'ing  at)out  spont.ineous  recovery 
from  the  prolapse,  (iroll  saw  a  pig  witli  jtrolapsc  ;  twenty  days 
•ittt-r  the  protruded  part  >luughed  ii\Mt\  >p<pntiincuu.>ijt .  iuid  iccoveiy 
followed. 
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The  above  in  alw)  true  of  prolapw  <»f  the  rectum  with  invaRinalion, 
except  that  as  a  rule  defsecation  18  difficult,  the  pawtage  of  material 
»)einK  interferetl  with  in  the  invaginated  portion  of  l>owel.  The 
animals  strain  severely,  causing  further  portions  of  intestine  to 
protrude,  these  soon  iH'come  uodematous,  the  folds  in  their  mucous 
membrane  tUsappear.  and  the  surface  of  the  prolapsed  portion  conse- 
quently appears  smooth.  The  surface  of  the  Im)wcI,  which  is  dirty 
and  not  infrequently  injured  by  the  animal  rolling  or  lying,  gra«lually 
iHHomes  ilry  and  presents  a  dark  red  t.r  lilack  colour.  Pigs  sometimes 
bite  off  the  prolapsed  portions  in  other  pigs. 

Death  is  generally  due  to  injury  followed  by  infection  of  the 
prolapsed  bowel.  No  particular  demcmstration  is  required  to  show 
that  prolapsus  ani  involves  less  danger  than  prolajisus  recti,  especially 
when  the  latter  is  complicated  with  invaginati(m,  and  though 
spontaneous  healing  sometimes  occurs,  by  the  necrotic  porti«m  of 
bowel  sloughing,  it  is  very  exceptional.  Prolapses  of  the  anus  arc 
most  easily  healed,  when  they  have  persisted  for  a  short  time  only, 
and  the  nuicous  membrane  of  the  protruding  part  is  not  much  altered. 
Should  prolapsus  recti  be  complicated  with  invagination,  and  have 
existed  for  several  <liiys,  reposition  »)ecomes  impossible,  because  the 
peritoneal  surfaces  have  already  become  either  adherent  or  united. 
Herbivora  withstand  the  condition  far  lH?tter  than  carnivora. 
In  dogs,  invagination  is  very  general,  and  the  commonest  subjects 
arc  weakly  animals,  or  those  whose  constitutions  have  lieen  lowered 
by  continued  diarrhoea,  as  Haubner  has  already  noted.  Pigs  l>car 
prolapse  »)cttcr,  but  horses  frequently  die  of  it,  while  oxen  generally 
recover. 

Treatment.  In  re<ent  prolapse  the  mucous  membrane  is  clcans«<l 
and  rcphu-ed  by  regular  and  steady  pii'ssure  with  the  hand,  or  in 
small  animals  with  a  finger.  Sometimes  this  reciuircs  to  1h^  repeated, 
and  the  owner  or  attendant  may  Ih"  instructed  how  to  carry  it  <)ut. 
Tenesmus  is  combated  by  clysters  of  mucilaginous  or  oily  Huids, 
containing,  if  needful,  <  o'um  ;  ccx-aine  may  also  be  worthy  of  trial. 
Diarrhoea  must  Ik-  treated  by  suitable  diet  and  internal  medication. 
Should  the  prolapsed  mucous  membrane  l)e  swollen,  scarification 
and  bathing  with  astringents  as  2  to  5  per  cent,  alum  solution 
will  facilitate  reposition.  Omtinued  recurrence  or  structural  chang- 
;     the  mucous  membrane  may  necessitate  surgical   renwval  of  tin 

protruded  part. 

The  prcM-edure  is  the  same  in  simple  prolapsus  recti,  but  prolapsii 
recti    with    invagination    olTtTs    greater    <UfiicuUy.     lu    such    <;>n- 
reposition  must  be  effected  as  soon  as  possible,  for  the  longer  prolap^' 
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exwtH,  the  greater  the  difficulty  and  the  Iohh  the  chance  of  HucceHH, 
though  even  in  theHe  caneH  cure  iH  <  I'aHionally  eflfected.  IjiirHeii 
immediately  reduced  a  prolupHc,  alnrnt  12  inchcH  in  length,  which 
occurred  during  the  caHtration  of  a  horse,  cauMed  an  aHxititant  to 
keep  the  anus  closed,  and  completed  the  interrupted  operation. 
When  the  animal  rose,  the  prolapse  had  disappeared  and  did  not  recur. 
In  reposition  care  must  Ih>  taken  Himultaneously  to  reduce  the 
invaginati(m.  For  this  purpose  it  is  not  sufficient  t(»  thrust  the 
protruded  bowel  through  the  anus,  Init  the  extreme  eml  m«ist  Is* 
carried  forward  at  least  twice  the  lepcith  of  the  prolapsed  part.  In 
large  animals  this  is  lH>Ht  etfected  with  the  arm,  in  the  smaller  (dogs) 
by  means  of  a  tallow  candle.  Slix-ktleth  used  a  stick  ;  the  end 
covereil  with  tow  and  rubbed  with  fat.  Infusions  of  warm  water 
injected  whilst  the  hind-quarters  are  raised  may  also  assist  reduction. 
Horses  should  bt^  cast  and  ana,>sthetis(Hl,  and  after  reduction  has  been 
effected,  they  should  be  kept  dt)wn  for  5  or  tt  hours  and.  if  necessary, 
given  a  narcotic.  When  the  animals  strain  violently,  narcosis  must 
be  resorted  to,  f«»r  which  purpose  chloral  or  morphine  is  very  useful. 
The  greatest  obstacle  to  reposition  and  permanent  cure  lies  in  severe 
straining.  Large  animals  slumld,  therefore,  1k>  watched  for  some 
hours,  and  if  it  sets  in,  pressure  should  Ik>  e.\erted  over  the  loins. 
Mild  clysters  and  the  application  of  cold  combat  inHammatory 
symptoms  about  the  anus  and  rectum. 

To  ensure  retention,  the  anus  nmy  Ik?  sutured.  Strebel  inserts 
two  strips  of  leather  in  the  neighbourhisKl  of  the  ischial  protuberances, 
and  crosses  them  over  the  anus  ;  by  applying  tow  or  sponges  below 
these  the  intestine  is  held  back  ;  in  horses,  the  tail  has  been  fastened 
so  far  forward  with  straps  as  to  exerci.se  pressure  on  the  anus.  Andre's 
"tobacco-pouch"  suture  has  iH-en  strongly  recommciuled.  This 
is  a  continuous  suture,  made  by  passing  a  narrow  tape  in  and  out 
under  the  skin,  and  working  in  a  circle ;  it  should  Im>  left  in  position 
for  twenty-four  to  thirty-six  hours.  To  allow  of  dcfa'catitm  the 
tape  is,  when  neces.sary,  lisisencd,  and  afterwards  again  drawn  tight 
ami  knotted.  It  is  clearly  nt)t  to  1h'  employed  in  ca.Hes  of  invagination 
where  its  use  would  be  irrational.  Cocaine  suppositories  may  Ix" 
tried  in  severe  straining. 

When  prolapse  with  invagination  has  already  existed  for  several 
(lays,  reposition  becomes  impossible,  nor  shoulil  it  Ir'  attempted 
if  structural  chaniie  has  t>ccurrcd.     Nothing,  then,  remains  but   to 


iciucjve  the  protrude<l  portitm,  for  which  purjxise  one  of  the  following 
•ncfhotls  may  !«•  employcil.  viz.  ; — 

(I.)  The   use   of   irritants.     .lessen   powders   the   protruded   parts 
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four  «ir  fiv«<  timw*  a  «lay  with  Hulphnte  of  <-o|)|>or  ami  pulvoriw^l 
charcoal  in  (Mtual  partH  ;  intiuiuination  rcHiiltH,  ami  in  a  few  dayi*  a 
Mcab  fornii*.  after  which  the  prolapMwl  part  mIouijIu*  ut!  in  eigh  to 
fourttHMi  day«.  J^uniwh  practitioners  have  umhI  thin  nmt«rial  with 
MucceHH  ill  large  aiiiinulH  ami  nwiiie,  hut  others  consider  it  uwlens  ; 
Welier,  after  trying  it  in  foals  wtu*  finally  fi>rc»Hl 
to  o|>erate.  It  can,  of  course,  only  In-  used  in 
prolapsus  ani  ct  recti,  without  inva>(ination.  Apart 
from  the  uncertain  action  of  ths  treatment,  it 
must  Ix!  rememlH-red  that  it  is  often  followed  hy 
extensive  contraction  of  the  anus  and  difficulty  in 
defii'cation,  and  most  practitioners,  therefore,  pre- 
fer amputution. 

(•2.)  Ligation  has  Ih'cii  adopted    by  Vihorg  and 
Fio   423  St<KkHetli  in  the  »ase  of  pigs,  dogs,  and  f«»als.     As 

.stiK-kHctli  s  m.kkIiii   it    is    necessary    to    k»'ep    the   anus    open   for   the 
""-•  passage  of  faces,  KtinkHeth  l)inds   i  ring  of  w<mmI. 

1  to  -i-J  inches  in  diameter,  in  the  anus  ;  to  prevent  the  ligature 
slipping  otf,  the  ring  has  a  shallow  groove  on  its  surface  (Fig.  4'2;<). 
The  prolapse  in  divided  up  to  the  anus,  the  ring  then  thrust  in, 
and  a  stout  liiiature  passed  iiround  it  and  the  prolap''ed  bowel, 
which    -slowly  luts    through,    until    finally   the    portion   of   intestine 
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Fills.  4;;4.  V2'>.     Mrthoil  of  liuMliim  in  |iri>la|>Miiy  rcrti. 

heyimd  the  ring  is  cut  otT.  During  the  next  few  days  defsrcation 
must  Im-  assisted  by  clysters,  and  bulky  and  indigestible  fo<Mls 
avoideil.  The  tula-  falls  away  spontaneously  in  five  or  six  days, 
and  as  a  rule  healing  is  then  complete.  Siiiensen  in  this  way 
amputated  a  piece  of  Ixiwel.  weighing  2:$  ounces,  in  the  horse.  A 
tase  of  .Iohiic"s.  however,  in  the  pig,  shows  that  aftj-r  ligation 
stenosis,  and  «\<ii  luiupi.  ic  ordusinii,  in.iy  neiur. 

(:i.)   Multiple  ligation.      If  the  layers  of  bowel  are  not  completely 
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uniti'd  to  (iii<<  luiothiT.  or  at  any  rate  not  firmly  adhfrmt,  tluTc  in 
iiinHiiicrahlc  rJHk  nf  i)|M>ninK  Ihf  pci it()ii«>al  cavity  when  practiNiii); 
thin  imthod. 

The  Hitupie  cohhlcrV  Mtitch  in  often  rei'onimeiKU'd.  A  t  raiMvcrxe 
inciHioii  in  made  through  the  upfxT  half  of  th<>  protriidt'd  liowci,  clow 
IH-Iiind  tile  unux,  and  tlu>  two  layern  of  ti.sHuc  in  front  of  the  inciHion 
united  i)y  ciowly  applied  ligatiiren.  The  lower  half  in  then  divided 
and  the  liu;aturin).'  continued  until  finally  the  protruded  portion  of 
howel  incornpletelN  livide«l  and  removed.  The  xiinultaneou-*  divixion 
and  ligation  preventn  the  en<l  of  the  Ixtwei  not  yet  firmly  fixed  hy 
Hutu.'CM  slipping  hack  into  titt  peritoneal  cavity,  and  pnHlucing  fatal 
peritonitiH. 

In  dogs  and  |>igs  the  following  method  can  Ik-  employed.  The 
protrude<l  oiece  of  howel  is  transfixed  close  lK>hind  the  anus  witli 
two  needli's  arranged  crosswise,  and  provided  with  two  long  threads 
(Fig.  424).  The  prolaps(>d  |)art  is  then  cut  throuj^di,  ab<mt  i  to 
i  of  an  inch  U'hind  the  threads,  which  are  then  drawn  forward  out 
of  the  intestinal  opening.  Hy  dividing  these  in  the  centre,  one  has 
four  threads  (Fig.  425),  which  when  united  form  four  stitches,  and 
are  generally  sufficient.  Should  it  Iw  seen  on  cutting  away  the 
posterior  part  ot  the  howel  that  union  is  still  inconipletc,  two  other 
stitches  can  Ih'  inserted  l)etween  each  pair  of  those  previa  .-ily  existing, 
thus  forming  eight  ligatures,  which  are  sufficient  even  in  large  animals. 
Savournin  saw  a  honte  in  which  the  rectum  im<i  already  In-come 
necrotic,  l)Ut  f)y  ligaturing  it  in  two  portions  he  i  ffected  complete 
healing  in  twelve  days.  In  the  case  of  a  mare,  Urannulich  gave 
chluroforni  and  then  performed  multiple  ligation,  cutting  off  the 
prolapsed  portion  of  liowel  ahout  half  an  inch  liehind  tlie  ligatures. 
The  bowels  did  not  act  naturally  (»'.«.,  without  assistance)  for  six 
weeks.  It  is  scarcely  necessary  to  add  that,  hoth  in  selecting  the 
ligatur<'  and  in  carrying  out  the  operation  and  after-treatment,  it 
is  necessary  to  practise  antisepsis  as  far  as  possible.  To  i  'ilitate 
ligation  Heuter  recummenils  thrusting  into  the  lumen  of  the  pro- 
lapsed bowel  a  conical  piece  of  carrot,  turnip,  or  even  of  soap,  before 
commencing  the  actual  insertion  of  the  ligatures.  In  swine  Olivier 
divides  the  prolapsed  liowel  in  its  long  diameter  and  igates  tlie  two 
jiieces  separately. 

(4.)  In  old  cases  of  proluji,-<e,  where  union  !>etwcen  the  layers 
of  peritoneum  is  complete,  and  no  chance  exists  of  opening  the  peri- 
toneal cavity,  simple  excision  of  the  prolapsed  j>ar!  witfi  suture  of 
tlie  eniLs  is  sufficient.  This  metlusd  h;i.H  hecis  u.sed  in  ^  i  ine,  hut 
laution  is  required  ;    simple  or  multipk;  ligation  is  greatly  preferabk-. 
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VI.     CONTRACTION.    DILATATION.   tTINOSU.    AND   PARALYSIS   OF 
THE   RECTUM  AND  ANUS. 

ArriCK  (i|MTati(iii  for  iitr(>Mia  uiii.  itiiiputatiim  of  prolapMi'il  portKtuH 
of  \\w  n-ctiiin.  HHil  injury  to  the  amm,  cicatriciHl  loiitrartion  houm'- 
tiim-c  (KcurH.  cauHiiiK  marked  MteiioHin  ami  difficulty  in  (lefiwation 
Sonietinu'M  tin-  anuH  ii*  conipU'tely  «'low«l  an  in  .Fohiu-'H  eaw.  in  a  six 
niontim  old  ij{  after  ligation  of  the  prolapned  reetnui,  or  in  VoIU'h 
in  a  pitf,  where  the  same  ^eeident  followed  MpontaiieouM  wloughinjt. 
Oeehwion  of  the  nftum  (KrurN,  iMitli  in  pifjn  and  dogw,  in  <onNe(|Ueni<- 
of  chronie  diarrhiea.  particularly  during  the  lir«t  yearn  of  life;  the 
epithelium  in  lost,  the  opposing  r<uieouw  surfaeew  iK-eome  adherent, 
and  fiindly  unite. 

('icatrieial  contraction  of  the  rectum  may  also  result  after  injury 
or  ulceration  of  its  mucous  mend)rane.  ami  cause  stenosis,  or  new 
growths,  within  or  without  the  bowel,  may  compress  it  and  narrow 
its  lumen. 

Jdhow  saw  a  cnw  which  sIimkI  with  the  l>ack  archf<l  and  contimmlly 
att(>nipte<l  to  defu-*  ate  :  a  ri!ig-«ha|Mtl  stenosis  of  the  rectum  e.xiste<l  at 
the  entrance  to  the  |n-lvis.  and  was  Jwrely  large  enough  to  admit  two  or 
thiw  fingers  ;  the  re<tuni  was  greatly  diHtende<l  in  front  of  the  s|Mit,  which 
was  about  half  an  inch  wi<le.  After  incising  the  stenosis  and  usuig 
clysters,  a  cure  was  effe<te<l.     Tin-  nature  of  the  cas<-  s«rnis  olmcure. 

Kogerson  tliagnose*!  in  a  mare  and  a  foal,  which  Ik^Ii  sufTennl  from 
stop|iage  of  the  lK>wel.  well-niarke<l  stenosis  of  the  rectum  about  '2<t  indies 
in  front  of  the  anus  ;  the  |Kmt-mortern  exanunation  showed  the  rectum 
to  Im-  greatly  thickene<l,  o'  cartilaginous  consistency,  and  to  some  extent 
ossitie<l.  Jdhne  saw  the  same  condition  in  a  cow,  Meyer  it.  a  horst-.  (Jurll 
founif  the  rectmn  of  a  foal  so  narrow  that  only  a  strong  g(H)He-<|uill  ciudil 
Im>  |Mts.se<l  through  it. 

Pathological  dilatatioHH  of  the  pelvic  portion  of  the  rectum  are 
not  infrecpient  in  horses.  They  are  seldom  partial— so-calle<l  diver- 
ticula -but  usually  the  entire  pelvic  portitm  is  dilated.  They  arc 
oftenest  s«>«'n  in  old  horses  which  have  long  Ikh-ii  fed  on  bulky  food. 
an«i  in  dogs  which  have  sutT«'red  from  habitual  constipation  or 
enlargement  of  the  prostate,  which  interferes  with  def iwat ion  ;  dogs 
also  show  this  dilataticm  in  hernia  perinealis.  OKI  horses  often 
suffer  from  extensive  tlilatation  of  the  pelvic  porticm  without  showing.' 
distress,  though  they  have  difhculty  in  (h-fiecation.  especially  it 
paralysis  of  the  rectum  accompanies  (iilatation. 

Hengst  sjK-aks  of  an  old  hors<-  which  sutTcrcd  from  colic,  and  showcti 
a  rectal  sacculation  l"i  inches  in  front  of  the  anus,  v  hicli  was  the  size  of 
two  fists  and  lille«l  with  fanes.  After  emptying  and  washing  this  out 
t!»'  colic  di-Hp{H'urc«l.  Miirtiii  iiotc<|  the  formation  of  a  diverticulum  in 
a  horse  after  injury  to  the  rectum  ;  1(1  inches  in  front  of  the  anus  Wius  t 
wotnul  about   (i  inches  long  and  2  broad    which  cause<l  severe  fever  anil 
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nilk^ ;  it  witH  wimIuhI  out  with  Holutionn  ii(  lN)ric  tu'td  and  |M-rnmntiaiiHti< 
i>f  |M)tiiMli.  and  latiT  of  tarl>olic  acul.  CiiatriHation  iMcurriHl,  but  a  <livi<r- 
tioulum  ait  largi*  an  a  nmn'M  tint  fornufl,  from  wliiili  the  duriR  had  to  b<< 
daily  ri-movwl.  Sto<  IttU-tli  d«>i«TiU'd  in  a  horm-  a  diverticulum  whioli  lay 
on  tlmupiHTwall  of  tlu«  nntum  aliout  5J  imliPH  fnun  the  anuM,  and  opened 
into  the  lumen  of  the  Ixiwel  by  menim  of  a  narrow  Hiit.  Moller  found  one 
a>H)ut  the  Hiae  of  a  lienV  e^K  in  "  Dalmatian  dog  on  the  left  wall  of  the 
re«tum,  ilo(«'  in  front  of  the  aruw,  whieh  wiw  thruMt  forward  during  defiwa- 
tion.  an<l  wiw  Klle<l  with  noft  faMTM.  Thin  wii»  iMmMihly  an  enlarnwl  anal 
IHiueh  ;  but  a«  the  dog  wan  only  WH-n  during  life,  the  |M>int  eouhl  not 
definitely  l»e  derided. 

lorall^    i'i«H(K'iut«>d    with   parulyHii* 
hit.,'  I. 


Panlysii    of    th*    racti'; 

of  thf  tuil,  or  of  the  hiiul 
paralyHiM  cauM'd  by  fra        '•' 
qiii'iitly  in  the  horne.       '   i-  ^ 
found  rectal  paraiy  i      >:    i 
HHcrum  and  tirHt  ve.  i.  "i       i  .i. 
M|M>ntanei>UH,   the     •'  •>.  ilii' 
bruiMing  or  injury    i.  Mi        m 
following   ca»*e   weiir  i    •  '<■ 
The  animal  Hhowed  paiuKriiH   < 
of  the  mu8cleH  of  the  qua  t 
niurtein  examination,  to  ha> 


'  apart  from  the  general 

111      I    ..  &i'.,  iH'fUFH  m<«t  fre- 

..r"     III.  'v     I  it  in  mareH.     Harinit 

\         1       I  I    !  I      racture  l)etween  the 

!  I    iij:ii    I   1  paralyHiH  Ih  unually 

I     .-;       ..      u»t,,     be   traced   to  Mevere 

...     I:      I  .  the  army  reportH,  the 

-.    ,'..'•<  !-v<'i  -old  mare  is  j{iven  : — 

the  .  >    ;  I)'      nd  bladder,  with  atrophy 

•'   tlii^'ii.  .  .id  wa«  found,  on  pont- 

.;  o'<v/     I  the  8pinal  dura  mater 


from  the  3rd  lumbar  vertebra  backwardn.  The  grey  Hubstante  of 
the  spinal  cord  appeared  lighter  in  coU>ur,  and  softer  than  usual. 
A  considerable  quantity  of  red  fluid  was  found  between  the  meninges 
of  the  spinal  cord. 

Krietlberger  saw  the  condition  during  the  course  of  contagious 
pleuro-pneunionia  in  the  horse.  We  have  repeatedly  ^Jeen  paralysis 
of  the  rectum  develop  spontaneously  and  quite  gradually,  and  affect 
the  rectum,  tail,  bladder,  and,  later,  the  hindquarters,  but  only  in 
non-pregnant  mares ;  generally  in  well-bred  animals.  The  first  change 
appears  to  be  paralysis  of  the  lumbar  nerves,  followed  by  accumulation 
of  fa-ces  in  the  rectum  and  gradual  dilatation  of  that  bo*el. 

Tin-  rectum  receives  its  nerves  from  twii  jMiiuts  :  the  .  hu.raor'-hoidalis 
riiwIiuH,  a  branch  of  the  pubii-  nerve,  gives  twigs  to  th<  urvator  coccygi 
and  retractor  ani ;  the  n.  hajmorr.  jKistcrior  arises  fro  ..o  4tli  and  .'ith 
hinihar  nerves,  and  supplies  the  terminal  portion  o'  tl.c  rectum  and  the 
retractor  jienis  muscle.  The  depressor  coccygis  deri .es  its  motor  twigs 
from  the  5th  lumbar  nerve,  while  the  levator  coccygis  is  supplied  from 
the  Iai4  twigs  of  the  spinal  nerves,  the  so-called  cauda  equina.  In  the 
rases  noted  the  diseatfe  L.  gan  with  paralysis  of  the  levator  coccygut,  but 
the  rectum  and  bladder  were  only  atfected  after  wveral  montlis.  Finally, 
til"  general  paraplegia  necessitated  slaughter  or  total  withdrawal  of  the 
iiiimal  from  work.  Unforf.malely,  jiost-mortem  t  ..aiiiiiiutionb  wore  not 
made,  but  the  course  of  the  disease  jK)ints  to  progressive  degeneration  of 
R8. 
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the  posterior  portk.nH  of  tlu-  Hpiiisl  ooril.  Tlit-  oUtervationH  ot  othere  aiuJ 
the  alKive-dtftcrilied  jKwt-mortem  apiiearaneeH  Hi.l»l»i>rt  thw  vew.  l^tefH 
Haw  the  dweaw  aswHiated  with  iwralynw  of  the  bladder  m  a  mare. 
Schwaranecker  obnerved  the  Hame  <-.>ti<lition  in  a  pregnant  man-,  wliieh 
later  died  fn)ni  i)arai)legia  ;  the  p mt-niorteni  gave  a  lUKative  resu  t. 
UeiwndeHch  rejn.rtH  a  similar  cam-:  the  mare  <lie<l  from  rupture  of  the 
bladder.  Dollar  liaa  w-.-n  the  eoiiditi.m  after  nevere  attaekx  of  f<mta«K.UK 
pneumonia  (influenza). 

Symptonu.  Abnormal  dilatation  of  the  re<tiiin  first  attracts 
notice  on  account  of  the  large  «|uantitieH  of  fiwes  which  are  paMw>«l. 
ami  the  long  int«rvaln  l)etwwn  the  acts  of  defanation,  which  only 
becomw  difficult  when  actual  jjaralysis  haH  (xcurrett ;  the  rectum 
iH  then  distende*!  with  dung,  which  requires  to  In-  removed  manually. 
Oanes  <K-eur  which  require  to  Ix'  daily  assistetl  in  this  way.  Somi- 
times  paralynis  of  the  levatf>r  ccKcygis  exists  Himultiineously,  and 
then  the  tail  swings  to  and  fro  i»s  the  animal  walks,  and  the  hair 
iHvomes  Hoile<l  with  faeces  After  a  certain  time  incontinence  of 
urine  sets  in,  the  bladder  liecomes  distendwl,  and  urine  flows  away 
continuously  (i»<huria  paradoxa) ;  still  later  sacral  paralysis  with 
atrophy  of  the  muscles  of  the  haunch  cKcurs  (compare  with  sa«ral 
]iaralysis).     SometimeH  pruritus  exists  alwut  the  hind-«iuarter8. 

The  disease  takes  a  chronic  <ourse  and  treatment  ha«»  no  visible 
effect,  hut  however  slow  its  progress,  the  animals  finally  Ix'come 
useless,  and  may  even  die  of  the  ilisease. 

Dilatation  of  the  anus  is  commom-st  in  animals  which  have  lon^ 
suffered  from  severe  diarrhu'a  or  been  nmch  weakened  by  interna! 
diseases.  Even  after  prolongtKl  rectal  examination,  when  the  arm  ha.>- 
iK-en  in  the  bowel  for  a  cousiderabU'  time,  paralysis  of  the  sphincter  am 
may  persist  for  several  «la>s  ;  the  anus  renuiining  open,  and  the  an, 
which  streams  in  and  out  during  breathing,  producing  i:  loud  lioise. 

Stenosis  of  the  amis  and  rectum  s.mui  impetles  defiwatiou  nml 
attracts  notice:  the  position,  degn-*-.  and  extent  of  tlu  ciiulitioii 
are  at  once  rc<ogni.sc(l  on  l<Mal  e.vaminution.  H«>nisch  saw  a  liorM- 
which  had  long  shown  ditticulty  in  passing  fares  ;  it  placed  the  hnni 
feel  asfarforward  as  possible  and  di»charge«l  single  small,  hani  ma>s«> 
The  p«)st-mortcm  tliscovered  cica.ricial  stricture  and  thickening  <'t 
the  rectum,  whiih  «'Xt<-n<led  abt»ut  5  inches  forwards  from  the  ami- 
It  has  iHvn  said  that  chronic  intlammation  in  the  jiaraprtK-tal  en 
ncctive  tissue  may  cause  stenosis,  but  its  a  rule  tin-  cast's  publisli<'l 
throw  no  light  on  the  (|ucstiun. 

Prognosis  i.«  guided  by  the  abovc-menlioncd  larls.  Thinii.'i 
usually  unfavourable,  the  aninmlV  uscfiilneHs  depends  on  the  prniia  ^ 
disease  and  the  work  to  Ik'  done.     Complete  and  lasting  cure  is  seld.   n 
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to  Ik'  "iLiiecttHl,  hut  HarniM'ri  caHe  of  pural^Hm  of  the  rectuni  in  a 
cow,  resulting  from  fracture  lietween  the  Hacrnm  and  tiret  coccygeal 
vertebra,  recovered  in  a  month.  A  cane  in  also  deflcrilK'il  in  the 
annual  report  of  the  PruHHian  army,  where  a  horHt-  r«'c()vere(l  in  thn^e 
wei'kM  from  paralyniK  of  thix  nature  following  a  fall. 

TrMtraent.  ('ic-atricial  stricture  of  the  anuH  ami  poHtcrior  section 
of  the  rectum  may  Ik"  tempornrily  relieve<l  by  forcible  dilatation  ; 
in  man,  bougit>H  are  cniploycHl,  but  their  use  in  animals  is  attended 
with  difficulty,  and  is  only  justified  when,  for  instance,  a  favourite 
ami  very  valuable  di)g  w  in  question,  for  whot<e  recovery  every  means 
must  lie  employed.  Itougies  consitit  of  cylindrical  hollow  or  solid 
hmIs,  formed  of  hard  rubl>er.  or  of  material  similar  to  that  of  whi<-h 
(•uthcters  are  made.  To  Ik-  successful  they  re4|uire  to  lie  very  fre- 
quently piMwed.  Anothernicth<Mlisforcibly  to  dilate  constrict  ions  with 
forceps,  tloliow  relates  having,  after  incision,  dilated  with  the  hand  a 
lirni  ring-sha|>«'d  stricture  in  the  rectum  of  a  horse.  Volk  <ure<l  a  pig 
whose  anus  hiul  Josed,  after  prolapse  of  the  rectum,  by  making  a 
crotts-shaped  incision  over  the  anus  and  breaking  down  the  adhesions. 

Constipatiim,  following  either  constrictiim  or  dilataticm,  is  treated 
by  suitable  diet  and  the  use  of  purgativett  or  clysters  ;  the  intestinal 
contentn  being  softened  by  copious  inject  ioiu*  of  lukewarm  water. 
In  advanced  cases  of  dilatation  or  paralysis,  the  rectum  requires 
to  l)e  emptied  once  or  twice  daily.  To  combat  paralysis  all  kinds  of 
<lrugs,  the  induced  elwtric  current,  &c..  have  l>ecn  tried,  but  without 
sueeesH.     Deigendesch  trietl  strychnine  without  good  result. 

VII.    ANAL  FISTUU  AND  RECTO-VAGINAL  FISTULA. 

Ai.L.  tistula<  in  the  ncighbourhotMl  of  the  anus  are  dcscrilM-d  as 
anal  tistula*.  Where  a  communication  exists  lH>tween  the  skin  ami 
rectum,  the  iistula  is  ternted  "complete."  where  one  end  is  blintl, 
"incomplete."  Sometimes  one  end  communicat<-s  with  the  rectum, 
the  other  with  the  vagina  (Fistula  recto-vaginali«).  Tlu'  latter  is 
Monietimes  congenital,  but  also  results  from  injuries.  particularK 
during  delivery. 

Injuries  and  cellulitis  of  the  paraprtH'tal  connective  ti.ssue  are 
the  common  caust  s  of  anal  ti.>itula,  but  the  contlition  may  be  congenital 
and  ass<H-iated  with  atresia  ani.  Operation  is  the  only  elfectivi-  tn-at- 
rnent,  and  in  the  case  of  recto-vaginal  ti>tula'  frequently  fails. 

>'Sclira<icr.  in  a  Hix-year-old  niare,  ol>serve<l  recto- vuttiiial  tLstiiiit  nf  a 
iliiinieter  of  I J  iiK'lu's,  alK>ut  4  inches  in  front,  of  the  aims.  .Mccr  found  a 
-iiriilar  one,  whifli  had  api)eare<i  after  delivery,  '.i  to  4  iiiclies  in  front  of  tiie 
anus  in  a  iuan>.     Munkel  olmerved  in  an  o\  a  "  t-oiiqilele  "  anal  fistula, 
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the  rectal  ..peiiinR  «  iruh.-s  ii>  advan.^.'  of  tlu-  anun.  tlu-  s,..on.l  ..i.  th.  L.w.r 
surW  of  tl^-  tail.  ••  Inroiuplet.-  "  anal  tiKtula-  in  honn-H  l.ave  Inn-n  «h-  , 
bv  HUtwiK  on.-  wa«  12  in.  lu-s.  tlu-  other  W  in.-lu-s  in  length,  ami  b.,th 
ha.l  r..sult«l'fron.  a»m.e«H  f..rmati.n.  Novotny  .l.-s.-riln-H  a  h^tuLj  com- 
municating with  the  rectum,  and  .-xtending  lH.twe.-n  the  Hcm.-t.-n.hn.muH 
and  hicejiH  feinori*  muscleH. 

Diagnosis  ninv  In-  conti-nu-.i  l.y  |)r.)l.in«  tlu-  .liuniM-i  wJnl.-  a 
finger  is  ins.-rt.-.Hn  the  retain  ;  if  the  fistula  is  eompU'W-.  th.^  finger 
will  ene.mnter  the  end  of  the  pnilK-.  ami  the  position  of  the  opening 
..f  the  fistula  will  Ik-  diwovered.  Sometinu-s.  own.g  to  the  snuions 
course  of  the  channel  ..r  the  existence  of  l,rauch.-s.  ,-xplorut.on  l.> 
prol>ing  is  unsatisfact..ry.  and  n.orc  information  can  he  ol.taine.1 
l.v  injeiting  the  fistula  with  col.)ure.l  Huid. 
■  Treatment.  '!'<»  prevent  anal  fistula,  proper  treatnient  ..f 
wouiuls,  &<-..  is  very  in»F)ortant,  and  injuries  of  tlu-  vagnial  walls 
during  deliverv  nuist  n-ceive  sp.iial  attention. 

It    is  possii.le  to  l.ring  ahout   closure  l.y   injecting   irritants  lik.- 
Ii..u..r  Villati.  itKline.  sublimate  and  ziiu^  chlorklc  :    but  when  fistula- 
exteiul  into  tlu-  r,.  luni.  or  far  f..rwards  in  the  parapr.n-tal  c..iiiu-<tivc 
tissue    tlu-  use  ..I  irritants  is  dangerous,  on  account  ..f  the  possibility 
of  their  reaching  th.-  p.-ritoneal  cavity.     ()perati..n  with  fn-e  exposun- 
.,f  the  fistula  is  tlu-refore  pref.-rable.     If  p.wsible,  the  sphincter  am 
must  Ik-  spaivd.  though  its  s,..ti..n  often  pro.lu.-es  no  lasting  in.-on- 
v.-nienc.-.    ami    union    k-cnies   .piite    perfe.t.     Munkel    divided   th.- 
sphin.tcr   witiK.ut    ba.l   r..sults  :     Hertwig   en.U-av..ured   to  spare    it 
a,-  far  as  p.,ssible.      in  laving  op.-.,  a   •  complite  "  anal  fistula  a  gr.M,v.-.l 
,lin.,t..r  is  in,sert,.d.  the  .-ii.l  of  tlu-  fistula  discver.-.l  by  ins.-rting  the 
nxl.x  ling.-r  <.f  tlu-  U-ft  iia.-l  in  the  r.-.-tum,  ami  an  incisi.ui  then  ina.l. 
down  to  tlu-  fing.T.  -an-  .  cing  taken  to  spare  the  soft  parts  as  inu.l, 
as  oossibl.-    and  so  regulate  tlu-  cut   as  t..  favour  wound  draina>:. 
Houpp  pass.d  a  lead  vvuv  thn.ugh  a  ••  .-..mplete  •  r.-ctal  fistula.  .  n .^^ 
urn-  .lui  back  through  th.-  anus,  and  laid  ..pen  the  fistula  by  dail> 
tightening    the    wire    about    an    in.h.      N..votny   secured   healing    n 
on.-  e-i-.-  I.,  .Irainage      Cauterization  of  the  fistulous  track  by  nu-iin 
of    i  ihiekvMM-  or  sl.-.-i  pn.b.-.  h.-at.-.l  to  a  bright  red.  may  su.-..-..l 
wh.-n   nii.er   iivatnu-nt   fails.     KikU-r  sulur.-.l  a  r..<-t..-vaginal  tustul. 
I.u,    only   oblaii.e.l    partial    union.     Short    r.-.to-vaginal    fistula    n.^^ 
s..m.-ti..;.s  Im-  elos..l  by  passing  a  s.-ton      tlu-  larger  lying   n.-«r  ti  • 
vulva   inav   b.'  -iitured. 
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In     .logs     til.n.niata.     -.ar.'oniala.     earciiiomula.     and     ad.-m.m;. 

„re  not   n,lte,,u.-l.tK   s,..-n  II.  th-    paraproetal  eonm-etivc  tissue:    ul.   ■ 
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I  orwH,  particiilnrly  thoH«'  f)f  a  gn-y  colour,  Huffer  nioHt  from  nu-lano- 
Harcotnatu  and  melaiUM-arcinoinata.  Various  tuniourK  arc  also 
found  in  the  rwtuni.  Kitt  saw  many  cast's  of  mucoid  polypi  of 
which  several  sloughe<i  away,  an<l  on  examination  n-v.-aled  the 
prewnce  of  Liehcrkiihn's  ghunls.  Kitt  therefore  rejfarded  them  aw 
(wleniatcms  folds  of  mucous  memhrane  (pliciv  poliffmstr).  Uc  also 
saw  adenomata,  adeno-carcinomata.  and  true  carcinomatu.  Accord- 
ing to  his  view  the  sarcomata  originate  in  the  lyniph  follicles 
of  the  rectum.  Scott  (-ndeavoured  to  remove  from  heneath  the 
sacral  region  a  sarcoma  wliicli  interfered  with  def a'cat ion  ;  death 
from  septic*mia  resulted,  'red/,  saw  cysts  and  pedunculated  polypi 
in  horses.  Carougeau  collections  of  varicose  veins  in  dogs. 

Symptoms  and  course.  Warts  on  the  anal  margin,  and  tunxuirs 
near  the  anus  atid  close  hclow  the  skin  may  lie  dire<'tly  seen  and 
felt,  hut  the  veterinary  surgeon  is  seldum  called  in  until  stenosis 
or  displacement  of  the  rectum  or  anus  interferes  with  d<'fa-<'aii(>n 
Tiiuinurs  in  thi'  posterior  portion  of  the  '•ecluni  sonietinies  protruiic 
during  defiecation.  anil  oc<'a.''ionally  cans*'  piiilii|isus  aiii.  When 
furthei  forward,  they  are  either  accidentallx  discovered  in  I'Xiimining 
the  rectum,  or  the  continuous  and  gradually  increasing  ditiiiiilty  in 
defaM'ation  draws  attention  to  them. 

Manual  e.vamination  determines  their  sixr.  lOrni.  and  pn'^ition  : 
sometimes  the  rectal  or  vaginal  specniuni  is  useful. 

Intlamniatory  swelling  of  the  anal  glands,  conimon  in  dogs,  may 
lie  mistaken  for  tumour  formation,  though  the  liicai  pain  sufliricntly 
inilicates  its  nature.  Rectal  and  anal  tumour^-.  cs|>cciall\  when 
malignant,  are  often  acconipanied  liy  s((iindar\  growths  and  swelling 
of  the  lymph  glands  in  the  alidomen. 

Prognosis  depends  chiefh  on  the  (litlii  nity  of  evtii'pating  the 
cyst  or  tumour  Not  only  must  the  mttiin-  of  the  ni'W  growth,  and 
its  piisition  and  si/.e.  lie  liorn<-  in  va-w.  iml  the  ipie^tion  whether- 
secondary  growths  or  infection  uf  Knipli  glands  has  iKcuried  iiiiisl 
lie  considered.  'I'umours  near  the  jinus  niav  easily  lie  reinovcil  if 
ii<it  adilerent  to  the  nnicous  mendiiaiie  ut  the  icctinn.  a  jioint  wliirli 
can  at  oiH-e  he  .st-ttled  li\  int riMlucine  the  tiimer  or  hand.  I'eclini 
tiilaled  tumours  v»ithin  tlu'  rectum  olVer  no  diHiiuh\  in  leiiinxal. 
Iiut  those  with  hroad   liases  are  often  inipossilile  to  e.xtirp.ite 

Treatment.  Warts  and  i  i licr  henigii  growths  original ing  in  t lie  -Um 
ire  siniply  r-'moved  with  knife  iir  seissurs.  'Ihosc  ginwiim  Ironi  the 
-ulicutisor  paraprcctal  connective  tissue,  if  onl_\  small  iiid  not  ,i  It  ached 
'n  the  mu<'OUS  mendil'anc  of  the  rectum,  are  tiealed  in  the  same  wav. 
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drawn  well  forward,  either  with  forcepH  or  by  pa-ning  a  tape  through 
it  and  dissected  out  without  injuring  the  rectal  mucous  membrane. 
Tumours  in  the  rectum  itself  are  extirpated  either  by  ligation  or 
the  ecraseur.  Polypi  may  be  removed  by  traction,  or  by  torsion. 
If  the  pedicle  is  thick  it  should  l)e  ligatured  and  after  an  interval 
«,f  two  or  three  days  the  tumour  can  l)e  safely  removed  by  toreion. 
Cysts  are  treated  by  puncture  followed  by  injection  with  soluticm 
of  i.Hline  ;  or  thev  may  be  opene«i  widely  or  part iaily  excised.  Serious 
bleeding  is  rare,  and  such  as  occurs  can  Ik-  controlled  by  cold  clysters 
or  tampons. 

Frev  states  liavii.K  note!  in  the  tiors,.,  .Iom.-  in  front  of  the  anus,  two 
sarcomata  {<)  which  produced  pr..la|isus  ai.i.  Kohnc  rciiu.vwl  from  the 
rectum  of  a  lion«-  by  ligature  a  iK.lyp.w  wl.os.-  seat  w.i«  4  to  5  lacli.-s  u. 
front  of  tl.,-  anus,  through  which  it  ,>rotrud»-d  during  defamation.  In  a 
second  horm.  Kohne  removed  with  the  t-craseur  a  jH.lypustbesm'of  ainan  h 
tist  which  lav  alM.ut  1«  inclien  forward  from  the  anus.  M.M-k»l.'th  states 
havii.L!  «en  .■aiuer  of  the  rectum  in  old  cattle.  Siedan.grotzky  discovered 
in  a  KelditiK  a  cvst  as  large  as  a  man's  fist  lying  on  the  lower  wall  of  the 
rectum  «  inches" from  the  anus  ;  it  disilmrged  a  clear  Hi.id  on  p..rforalion 
with  tlie  tr.K-ar.  .Vfter  injecting  tincturi-  of  iodine,  healing  (scurrecl. 
.\  similar  cjis.-  is  descriUd  hv  Hierholzer.  ,       ,  >     ,    , 

rruelseii  removed  from  tlie  rectum  of  a  foal  several  ]silypi.  which  lay 
al.out  two  hands-breadths  fr.m  the  anus,  and  hati  rci*-ate(lly  <  aus,.! 
ronstipation  an.l  colic.  .\n  imi.r..vis,.d  e.T.iseur  was  const m.^t.-.l  of  .. 
.atinnla  and   wire,  with  which  Truel«-n  rcmovt-d  the  growth,  and  etfect..! 

'  '  KW.hner  removed  from  a  horse  a  wrous  <  yst  which  ha.l  its  seat  on  -he 
ui.iHT  wall  of  the  r.ctum  about  4  inches  from  th.'  anus  .  he  applied  a  MJk 
iilialure  and  snipi»-<l  otT  the  growth  with  scissors.  T.-et/,.  w  a  case  in  llu- 
hors*-    laid  oix-n  the  .  vst  and  olitamed  heidinu. 

HtemorrholdS,  or    vari.es   of    the    rectum,   only   ..c.asionally   oc<iir    iii 

1,,.1-ses    cattle    or  dogs.      Krciiiently  the  condition  due  to  pro.litis.  .or. 

yestion   of  the   mu.ous   mend)rane.  or  intlammatory  swelling  of  tli.-  anal 

ulands  in  .h.^s    is  mistaken  for  ha>morrh..i.ls.      Hut  dogs  s.,metinws  sulT.r 

from  vari.os.-  v.^ins  msidc    .r  outside  the  anal  s,,|im.'ter,  an.l  if  not  s|h'...1iI> 

reli,.v.<l     abrasion.    ul.erati..n.    tissur.-    or    sinus    formalion     may    cnsu.v 

H  eniorrhoi.ls   .aus.-   inu.li   irritation.   liind.T  d.-faM-alion,   .in-   painful   aii.l 

oft.-n  a«so<iat.<l  with  ,■  :msti,)ation,  in  nl.j  ,inns  with  Iiv.t  or  .ardia.-  .Iimm-,.; 

in.l    fiv.|U..ntlv    thev    bl.-.Kl   during   the    pjissa^'.'   of    fan-.'s.      rr.-atni.iit    i~ 

hoth  u.-iM'ral  an.l  loVal.     In  most  .-is.'s  r.->rula.  .x.t.is..  an.l  laxativ  <li.i 

,„.  U'tH'ticial.  while  attention  is  wivcii  to  th.-  slat,-  of  tli.-  Iiv.-r,  h.-ait  .tn.l 

!,,.».  Is       Lo.ally.    inj.-ctions   of    warm    wat.  r   an.l    lily.-cnn.-.   or   oliv.-   oil 

ir.-   in.li.at..!       Abrasions  an.l    ul.crs   must    I..-  <l.-ans.-.l   atui   .lismf,.  t,  <l 

irul  t..  allav  the  i.rurilus.  which  is  ofl.-.i  in.ul.l.som.-.  ii  pommlc.  .•oiitainm. 

l„.lla.loi,r.a    an.l    ....•an..-,    may    b,-    appli.-.l.        In    som,.   .-ases  piv.ipitat. .' 

M.li.hur  forms   the   In-st   .lr.-ssin«.      Kx.ision    of   tl„.    ha-morrhoid.    hy    t  p 

knif.'    ..r   thcrm...auterv.    mav    Ih-    re.|uir.'.l.     Hl.-.<lin«    i«    c..ntrolU-.l    I- 

insert in>:  in  the  r.-.tum  a  phiji  ..f  uau/.e  saturat.-.l  willi  a.lr.-iialm  s.ilulioi 

(■aroiin.-au   su.'.vssfull.s  oi^Tat.'.l   on   a    mass  of  van.  ..s,.  vems  involv  in 

til.,  rectum  an.l  lower  surface  of  the  tail  in  a  li.>rse. 
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I)isi:asks  ov  the  ikixarv  orcians. 

I.     CONGENITAL  MALFORMATUNS. 

(1.)   FISSURINCi    OK    THK    MALK    rilKTHKA    (HYPOSI'ADIA 
AND    KIMSPAIMA  ) 

In  ci)nsi'(|U(ii(i'  of  arr«'(«t«'(l  fu«tal  dovclinxm-nt  the  iirothru  may 
fail  to  enlirt'ly  clns*'  at  hoiiu-  poiiif  in  Um  courHe,  uikI  thus  prf^ttt-nt 
the  appearaiKf  of  an  open  channel.  When  this  (M-curs  in  the  jMwtmor, 
li)\ver  wall,  the  ((tniiit ion  is  termed  hyi)()spadia.  when  in  the  upper, 
anterior  wall,  epispadia.  In  animal-,  neither  condition  has  the 
same  signitiiaiice  as  in  men.  as  the  patients,  which  are  usually  dogfl 
or  she<4),  are  either  destroyed  or  left  without  treatment  Horses 
are  seldom  atfected.  'I'he  abnormal  opening?  may  lie  just  hehind  the 
irlans.  or  in  the  course  of  the  urethra  nearer  the  liladder  ;  where 
it  occurs  close  l)elo\\  tile  anus,  tht-  animals  are  sometimes  mistaken 
for  hermaphrodites.  Hypospadia  is  not  infre<|ueiitly  associated  with 
cloaca  formation,  as  noted  liy  Miiller  in  the  case  of  a  don  wh'ch 
appeared  to  sutTer  continuously  from  sc.viial  excitement.  (Jiiinard 
law  hypospadiii   in  a  tUn-e-year-oUI  cryptorchid  hull. 

Tnfttment  is  scUloni  called  for  unless  the  condition  is  accompanied 
l.v  dithculty  in  urination.  The  natural  opening  ttf  the  meatus 
urinarius  may  not  exist .  and  if  the  fissure  is  insufficient  for  the  dischar^'e 
of  urine,  it  may  recpiire  cnlamcment.  'I'o  prevent  reunion  of  the 
parts  the  meal  is  dividi'd  from  below  upwards  in  the  form  of  a 
■  Y,"  and  the  cd^ic-  attachc<l  to  the  skin 
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Ip  to  the  time  of  birth  urnie  i>  dischariri'd  isirou^di  tlie  urachiis, 
but  when  that  closes  the  urine  pasM-.-*  tlirouuh  tlie  meatus  urinarius 
In  .1  few  cases  the  unichus  rcmauis  open  even  af'er  birth,  and  uruic 
I-  discharL'cd  throiijili  it.  Kurmeistev  -aw  this  in  a  tlin-c  weeks 
old  foal  .  when  staling',  sonic  urine  ai\\a\s  flowed  from  the  navel 
In  a  colt  described  by  Herbet  urine  was  only  pa.ssed  by  th«  uretluu 
in  drops,  but  flowed  in  a  stream  from  the  o|iC!iin({  in  the  nnvel.  which 
was  al)out  i  inch  across  Kautfmann  and  lilaiu'  found  the  tollowing 
omdititms  cxistinj.'  in  a  thirty-seven  days  old  calf  -atresia  .ini 
hernia,  as  large  :ih  a  i  hild  s  head,  in  the  Imea  alba,  between  the  utivel 
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and  o«  pnhiH  ;  a  fi^Hure  2  in.hen  long,  in  the  umbilical  region,  through 
which  both  the  open  meatuH  urinariuH  ami  the  uraehuH  oiienec  ; 
fffceH  were  diH<harge«i  by  the  latter  ;  a  canal,  the  size  of  a  gooHe-quill, 
existing  lietwwn  the  mcluded  rectum  and  the  bladder,  whence  the 
material  made  itH  way  into  the  urachuH.  The  latter  aim.  received 
the  ends  of  the  ureters  and  spermatic  ducts.  I^ncelot  saw  in  calves 
and  g<.atH  swelling  of  the  navel,  which  to  the  touch  gave  the 
impression  of  an  umbilical  hernia.  Several  animals  died  »)ecause 
the  urine  found  no  exit  through  the  urethra,  and  as  the  umbilical 
cord  was  also  closed,  the  urine  accumulated  in  its  dilated  end  Ih-1ow 
the  skin  of  the  umbilicus.  tJreve  found  iK>rvious  urachus  in  a  filly. 
The  primary  cause  of  disease  is  the  obstacle  to  discharge  of  urine 
through  the  urethra,  and  attention  should,  therefore,  first  l>e  directed 
to  this  point.  When  no  ..bstruction  can  In-  detected,  blistering  the 
navel  will  sometimes  close  the  urachus;  Burnu-ister  succeeded  in 
this  way.  Should  it  prove  impossible  to  open  the  urethra,  the  urachus 
may  U-'further  divitled  and  the  urine  thus  allowed  to  escape,  a  method 
which  den's  well  enough  in  animals  intended  for  early  slaughter. 
HerlK-t  etfccted  healing  In  five  days  by  p<jwdiring  the  parts  willi 
burnt  alum  ;  March,  in  the  case  of  a  calf,  by  applying  a  ligature. 
In  foals  disinfection  followed  by  transcurrent  firing  of  the  orifice 
may  be  successful. 
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II.     URINARY   CALCULI. 

I'lUNAKY  calculi  have  only  a  surgical  interest  when  (M<urrin>: 
in  the  urethra  or  urinary  bladder.  They  result  from  inateriiik 
deposited  through  the  urine  iicciimuluting  aroiuul  bard  substano 
forcign  bodies,  dots  of  bliKnl.  massi-s  of  minus.  Ac.  which  huvi 
found  their  way  into  the  urinary  passages  :  catiHTli  or  infiainmatiuii 
of  the  urinary  passages,  therefore,  often  gives  tin-  first  impulse  n. 
their  formation.  I'alculi  are  also  said  to  be  dm-  to  .in  abnormall\ 
high  percentage  of  salts  in  the  urine,  pirtliiccd  by  food  ami  \<au  i 
rich  in  lime  and  to  a  specific  tendeiuy  (litliiasis).  (tt  iiiun 
importance  is  the  fad  that  retention  and  (Ifcomposition  of  U\< 
urine  are  liable  to  cause  an  alkaline  reaction  and  calculous  deposit 
Such  condition.-  are.  tberctorc.  to  he  provided  against  <ir  reiiiov(«i 
as  so<m  as  possible,  and  care  taken  to  disinfect  catheters.  &c.,  beton 
use,  and  s(i  prevent  .iiicro-orgi.iiisnis  being  carried  into  the  bladdci 
Sometimes  deposits  o<ciir  in  the  j»'lvis  o*  the  kidney,  p.. .-is  into  tin 
bladder,  then^  l«.(.nie  enlarged,  or  Immiii;  discharged  with  the  iinii' 
remain   H.xed    m   the  nictfira       Th'.-  explains  why   the   symptoms   . 
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urethral  caleuluH  genorally  apfiear  Htuldenly  and  an-  apt  to  recur, 
ami  why  tho  Htone  \k  alnumt  always  found  at  the  narrowe8t  point 
of  thi"  tub*'.  In  horspH  urinary  calculi  are  often  Kingie.  in  cattle 
generally  they  occur  in  large  numlierH,  or  bm  mvcalled  gravel. 

Ill  licrhiviira,  urinary  calculi  nio«t  frc<|ucntly  contain  triple  phoMpliatc 
and  carlxmate  of  calcium  :  in  Hheep.  some  have  been  found  to  considt 
of  Milicic  acid,  with  phoHphate«  of  calcium  and  magiicHium.  I'rinary 
calculi  ill  herbivora  are  Hometiiiie»  colourinl  red  by  iron  HaltH  ;  their  xurface 
iM  generally  Hm(M)tii.  though  th<»te  covered  with  oxalate  of  calcium  arc 
rough  and  uneven.     In  carnivora  one  diHtinguiNlicM  : 

in)  Trie  acid  calculi,  whii'h  consist  of  photijihate  and  carbonate  of 
caliium  and  of  unite  of  ammonium.  TlutK-  often  attain  conHiderable 
kIw.  mid  ap|H-ar  NUKHith  and  white  on  the  Hurfaci-.  V.  Ratz  iM-licves  they 
result  from  acid  formation  in  the  urine  Iciuling  to  deiHwit  of  ciilciutn  saltH 
or  to  a  hipiic  i'diidition  of  the  urine. 

(h)  ().\ali<'  acid  calculi  coiwiKting  'if  o.xalate  of  ainnionia  arc  uMually 
coloured  yellow  ;  their  surface  is  rough,  reseiiililing  u  inullKTrv.  HAtr. 
consider.'*  that  oxalates  are  exi-reted  when  the  fo<Kl  contains  i|iiaiititieii 
of  oxalic  salts,  but  the>  may  also  be  formed  in  the  IkmIv  by  the  dc<'om- 
|K>sitioii  of  iiiiiiarv  acids.  The  excretion  of  oxalic  acid  in  coiis«'((uencc 
of  diseases  of  the  organs  of  respiration  and  digestion,  which  has<ifteii  Ihh'Ii 
siiggcsteil.   is  denied   by   Hat/.. 

(r)  Cystin  eaieuli  arc  jiriiicipally  fornic<l  of  cystiii.  arc  yellow,  soft, 
ami  when  drie<l  are  friable,  and  feel  greasy  to  llie  touch.  Concretions. 
I'onsisting  of  epithelium  niixcti  with  lime  salts  and  fatty  crystals,  are  s<ime- 
times  found  in  the  urinary  paKsages.  .\s  urinary  calculi  an-  of  varying 
im|Kirtaiice  in  the  ilitTcrent  classes  of  animals,  and  from  a  siirgii  al  |H>int 
of  view  reipiire  imrtii'ii'ar  treatment,  we  shall  here  view  thciii  under 
sejMirate   heads. 

(I.)    I'KINAKY   CAMTLI    IX   THK    IIOHSK. 

I'rinary  calculi  rarely  occur  in  the  un-ters  of  the  hors",  still  less 
fie(|nciitly  in  the  comparatively  wide  urethra.  According  to  Bang 
the  diameter  of  the  latt«r  in  male  animals  is  a«  follows  :  In  the 
pelvic  portion  I  to  I)  inches,  in  the  al)d<uiiinal  portion  ]  to  i  inch, 
iH'liind  the  cxli-rnal  ojiening  I  iiu'h.  In  mares  the  urethra  is  very 
wide,  iinil  calculi  never  remain  fixed  in  it,  and  therefore  in  them 
vesi<-al  calculi  alone  cla'Mi  consideration, 

liethra'  (alciili  may  be  recognised  in  the  stallion  and  gehiing 
liy  dribbling  or  difliciiify  in  urination.  The  aniniais  place  themselves 
III  position  to  urinate,  but  can  only  discharge  fluid  in  drops  or  in  a 
■*mail  stream  Sometimes  the  u}»p«T  sections  of  the  urethra  are 
oiiiiornialU  ilistendcd,  or  may  t>e  felt  to  contain  a  stone,  and  the 
catheter,  when  introdiicwl  strikes  im  a  hard  substance.  Kxamination 
|M'r  annm  discovers  tb»  urinary  bladder  to  be  greatly  over-tilleil, 
liiit  on  pressure    uriiit   eitlier  fails  to  lie  discharged  or  issues  in  drops. 
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fllg  TRBATMBNT  OF   URINAEY   CAU'UU. 

Vesical  calculi  take  longer  to  produce  obstruction  in  staling; 
the  urine  is  paswnl  more  fr«iuently.  but  in  small  quantitiw.  often 
constantly  in  drops.  When  the  animal  has  been  driven  fast,  the 
fluid  may  be  blocxl-stttinod  on  account  of  the  stone  mjuring  the 
mucous  membrane.  Hertwig  saw  sexual  appetite  excited  m  a  mare 
by  vesical  calculus.  Exploration  per  rectum  generally  reveals  the 
st<me  as  a  firm,  hard  substance  ;  in  mares  it  can  be  directly  felt  by 
passing  the  finger  through  the  urethra.  (Jravel  is  rarer  in  the  horse, 
though  castas  are  on  record  where  large  quantities  have  Int-n  removed 

by  operation. 

Traatment  Internal  medication  is  useless  f.)r  disst>lving  the 
stone,  and  surgical  removal  alone  can  .lire.     Though  it  is  certamly 


Fid.  4'Jll.      Ciilniliw  |>«»M-i|  ^|M.ii  Kni.  *-2'.      I'rflhriil  iilwtruclioii  riiiiovi'il  by 

tunc-oiixly.     Xi>luii>l»i/,c.     (Mr.  Mr.  .Mrlli><.      I't-.iliiilily  r..imi«li'(l  nf  ryli"- 

Mi'Fnrliinc'H  n>»c.) 

easier  to  remove  a  stone  from  the  urethra  than  from  the  bladder, 
neither  operation  is  easy  nor  unuttcmled  with  danger,  especially 
in  carnivora  ;    lierbivora  l)eur  operation  much  better. 

('iittiiij{  for  stone  wan  first  practiMcd  in  man.  in  vetcTinary  Hurgrry 
it  is  said  to  Imvi-  been  intnKtueed  by  I.,afo«w.  wlm  nuwle  the  ftist  attenqil 
onahorw.  Kreolani  contends  that  even  in  the  1 4th  cent  urvKimilar  attempts 
ha<l  Imh-ii  niacle  ;  Imt  lloiiley  was  probably  the  first  siireessfully  to  employ 
the  ojieration  in  the  horse  as  a  means  of  treatment. 

■Several  metluHls  formerly  employecl  are  now  obsolete,  such  as  lystotomi.i 
rectalis,  in  which  the  urinary  bladiler  was  iiuiw<l  tiirouj{h  thi-  lower  wall 
of  the  rertum.  and  the  stone  removed  throujjh  the  reetiim.  Severe  cyst  it  i- 
often  rcsulte<l,  and  caus«'<l  this  metJKHl  to  1m'  given  up  Initli  in  men  anil 
animals. 

The  bladder  may  also  l>e  reaclie*!  through  the  lower  iM>itioii  of  the 
alHh>minal  wall,  elosi"  to  the  pubis,  a  n\etli<Kl  which  is  known  as  cvslotomiii 
suprapiibica,  ami  is  practise*!  in  human  and  canine  surgery.  In  hors<'>- 
as  there  is  consi(h-rable  danger  of  ix-ritonitis,  while  the  weight  of  the 
alnlominal  contents  favours  prolaiwe  of  the  bowel,  it  is  necessary  to  resort 
to  a  third  inet'uKl,  namely,  incision  of  the  piTineum  (Cystotomia  i)erineBlis) 
or  the  untlii  may  be  o|H'ned  (urethrotomy)  at  one  of  various  jtoints  in 
itr,  course. 
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Urethral  oalculi  in  the  horBc  are  only  exeeptionally  found  clo«e 
hehind  the  glani*.  When  in  thi»«  jwrnition.  hcjwever,  they  may  lie 
reniovcil  without  much  dittitulty  <>r  hlf-jMliiig,  l>y  the  operator  MtandiriK 
on  the  left  wide  of  the  uniraul,  urawinK  the  jM-niK  forward  by  meanH 
«f  a  cloth,  or  ullowhjg  un  ttMHintunt  to  hoUl  it,  hiuI  then  graitpinji  the 
calcuiuH  with  drenHing  forcrpK  pun^'d  into  the  uiethra.  Sometimeti 
Htrong  preMHure  on  the  peniM  with  the  hand  ii»  Hufticient,  or  the  urethral 
orifice  inuy  Im>  enlurttcd.  and  (he  cuIcuIum  thuH  removed.  I'rine 
then  generally  Howk  iiwity  in  large  ipinntitieH.  if  not.  u  catheter  nuwl 
U-  paxHcd.  to  «li8covcr  whether  other  calculi  remain  in  the  urethra. 

I^iulvattcr  rcniKVcd  fr.mi  n  Kcldinn.  I>y  nitiiiis  <>f  fiircejiH,  u  calciiUlM 
alKfut  1 1  inclM-H  ill  length  uiul  J  iiuli  thick,  wliidi  lay  in  the  tcriuiiial  |H>rti<.n 
cif  the  urethra.  Tw<i  vcurM  Inter  he  t<Hik  from  the  nuiiie  animal  a  still 
larger  one,  which  was  tixjsl  in  the  urethra  4  inches  from  the  alius. 
Keicherter  gras|HHl  a  lalculiis.  lyhig  I  J  inches  in  fmnt  of  the  o|H'ning  of 
the  urethra,  with  a  pair  of  ilres^<iiig  fi)rcc|>s  and  hrukc  it  down  :  fragments 
were  afterwards  imimsihI  with  the  urine.  In  a  rase  s«-en  by  Kother.  the 
calculus,  which  lay  ahoiit  21  inches  In-hind  the  glaiis.  hiul  cause*!  ulwration 
ami  pcrfoialioii  of  the  urethra,  in  conwi|iieiice  of  which  urine  hat!  extensively 
intillrated  into  the  neighbouring  tissues.  The  aniiiml  die«l  from  rupture 
of  the  bla<lder.  .Mullcr  cunnl  a  liors.-  apjiarenlly  sutfcring  from  colic  by 
removing  two  chalky  concretions  from  the  urclhru  :  one  from  just  iM-hind 
the  urethral  orifice,  the  other  about  4  inches  further  Imck.  Concretions  of 
inspissatcil  smegma  lying  in  the  suburethral  sinus  may  also  caus«-  ilysuria 
in  tlie  horse. 

Two  rases  of  iirinarv  «  alculi  i>aHse<l  /xr  unlhnim  arc  rclatc<l  in  T/ii 
Wlerinariiintu-  !«)»«.  A,  M.  McKarlane  saw  a  horse  ap|)»reiitly  suffering 
from  colic  immm  a  stone  weighing  about  .">  drachms,  and  of  the  siw  of  the 
illustration  (se*-  Fig.  42«i).  Thos.  Mellis  saw  a  tlinn'  months  old  foal,  which 
WHS  violently  straining  to  mitturate  and  was  evidently  in  great  jiain.  On 
examination  the  ImkIv  illu«trate<l  (Kig.  427)  waH  found  protruding  from  the 
meatus  urinarius,  and  wa«  without  much  difficulty  removal.  The  figur.' 
is  natural  sixe.  but  .Mr.  .Mellis  stat.-s  that  nearly  I  inch  was  broken  off  in 
removal,  and  the  total  mw  was  tiicreforc  much  greater.  This  was  probably 
a  cyst  in  calculus. 

Ah  a  rule,  in  the  hots*-,  the  calculus  lies  at  the  height  of  the  ischial 
arch,  where  the  urethra  turns  downwards  ami  forwards.  As  casting 
an  animal  with  disteiideil  bladder  is  open  t"  danger,  it  is  usual  to 
operate  in  the  standing  position,  the  patient  liciiig  ciuitrolled  by 
twill  lies  and  it-  hind  legs  extended       To  prevent   acciih'iit   it   is  best 

to  place  th»'  animal  in  slings  or  stocks,  su  that    it   cai t    lie  down. 

Should  a  really  dangerniiK  horse  icipiirc  to  be  cast,  every  precaution 
must  Im'  taken  .iiid  a  very  thick  straw  bed  proviih'd  It  is  best 
lo  operate  with  the  animal  on  the  left  side  or  back  ;  the  latter  is 
perhaps   preferable. 

After  plaiting    the    tai!    and    deansiiig    the    skin,    a    catheter    or 
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wliak'lMiiM-  stHl!  JH  phwmhI.  Htitl  nil  incwioii  I  lo  2  IimIu-m  Imig  n>H«U- 
thn>ugh  th."  -kill  ii«iin-.liul.l.v  ovor  th«'  un'thra.  that  m.  i»  t»M'  tnMl«llo 
liw  nf  the  ImmIv  and  ov.r  tli.  |M.int  wh.r.'  tin-  cHlnilnH  «hii  U-  fcU. 
Tho  iiuiMioii  of 'th,-  wall  of  tin-  unllim  mm-'  U'  l«rgf  riioiigh  to  «ll<)w 


Kiii.  I'Js.     Vai.'iiiiil  H|i<'i  iiliiiii 


l-'li..  J'Jt*.      ('aliiihi-  -ii'"'!! 


f.\il    uf    tllf    (lllcllilis,    wllirll    IllllV    ^«<l|||<•lim(•^*    lie    rt'llloVC<l    l>_V    sini|>l.\ 

|>i«s«in>j  ii|Miii  it  with  thr  tinjitr  ;  if  not.  I»>  «-m|>loyiiin  foicrps.  or  i 
small  lithotomy  npooii.  Immcdialoly  llu-  urHhia  is  v\vnr.  niim 
flows  away  in  larjfo  iniantilit-  .  slioMJd  not  liis  octiir  the  parts  mii>i 
Im-  cxa  uincd  with  a  sound  to  discover  if  a  second  laUiilus  hv  m" 
i)n's»'iit  at  a  higher  point.     'I'lu-  iin'lhrul  wound  may  Im>  sutured  will 
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oatgut  (ir  Hilk,  though  thin  in  tuil  ulmoliUrly  i»«'<i'w«ary .  tttr  Iwalinji 
readily  ix-rurn  without  i«ulur»i«. 

Ui>erHtiiig  ill  thin  way  Kucxt-ll  rcinoviHl  from  »  riirt  liorw  »  chIciiIuh 
J  iiuh  loiiK.  I  imh  brond.  tiii.l  i  inch  thick.  Th«-  «urfa«t«  ww*  v«Ty 
nnigh.  Thnt-  hun-hp  Hiituri*  wen-  iiiwrtcl  Hoaliiig  w:«4  rapitl. 
the  honw  U'iiiK  wiit  hoiiw  t-ight  ilayH  aft.r  o|Kration.  ami  harilly 
any  war  lieiiiK  viHihI.'  nix  wt«-kw  lal.T.  'Ihi-n-  whh  ho  Mi^n  of  Klriclnr.-. 
(Cu.liot  ami  l>oll»r,    '  (^liiii.al  Vi-t.-riiimy  .M»«li.iin-  ami  SurK«'ry.") 

Sthirnnann  ninov«'«l  a  lar^.-  lK-aii-».ha|kHl  caUuluM  from  thr 
unthra  of  a  >j.  l<liii»j.  l«  I'ly  in  tli.-  iieijjhlMiurho<Kl  of  tin-  wrotum. 
i'ho  o|H-ratioii  iMHf»witat«'<l  <ii«tiiiK.  KrolimT  p. rforni.d  urHhrolomy 
ill  a  n«'l<liiiK  oml  romovid  two  tal.  uli  a^  larg*'  aH  a  Ih'ii'm  ofig. 

Atter-troaUiMnt  in  very  i*iinpli' ;  tlu?  wound  in  citluT  l««fl  coiiipU-lely 
to  itw'if,  aftrr  Ik-Iiik  powd«i«-«l  with  imloform,  or  in  <U-aiiwtl  oim- 
or  twiio  daily.  I'liioii  <Kturs  mon-  (piickly  after  Hui.iriiijt,  hut  «v<-ii 
without  it  in  comph-l*-  in  two  to  thr«N-  wf«kM. 

Had  rt-MiiitH  sfld..m  follow  thi^  o|K'rati(m,  though  lu-alinn  hy  hrnt 
iiiti-iition  is  rar.-.  I'rovidt-d  tho  imisioii  Ik-  prop.-rly  muiU'  and  tleaii 
iiwtrunifnts  uwil.  inhltration  <if  urine  mt-d  not  Ih>  fiari'd,  nor  h 
Hiippuration  prol.al.l.-,  iiiiU-hm  the  parts  w.-it-  iiiferted  U'fort'  ojHTatioii. 
Operation  for  veilcal  caleului  may  also  In-  perforiiu-d  in  the  Htamliiijf 
posture  in  nuiet  animals,  the  priKedure  In-iiiK  very  similar  to  that 
aln-aily  des<rilK'<l.  The  leeiiinlK-nt  p.*ition,  however,  is  preferable, 
and  many  surgeons  reeommeiid  o|H-ratinK  with  the  animal  on  its 
left  side,  hut  the  general  consensus  of  opinitui  is  in  favour  of  the 
dorsal  position;  chloroform  is  necessary.  The  rectum  must  Ik- 
emptied,  the  tail  bandaged  and  the  perineal  region  carefully  cleansed 
and  disinfected. 

The  instruments  required  are  :  -a  grtwived  whalebone  statT.  or 
a  catlieter.  convex  bistoury.  pn.U'-pointed  straight  tenotome, 
lithotomy  scoop,  steel  sound,  groove.l  director,  spoonbill  forceps 
Higginson's  syringe,  suture  materials,  and  in  case  of  nee«l  a  urethral 
dilator  and  a  lithotrite.  Ikfore  use  the  instruments  should  b«'  warmed 
and  lubricated  with  sterilised  olive  (.il.  To  facilitate  incision  of  the 
urethral  wall,  the  gnK.ved  staff,  or  th«-  catheter  should  Im-  passed 
along  the  urethra  to  l)eyoii<l  its  is.hial  Und  over  which  the  opening 
is  made  vertically  in  the  middle  line  or  through  the  raphe  <.n  to  the 
start.  The  incision  should  have  a  length  of  li  t<>  ^i  ''»«l»'«.  extending 
upwar.ls  from  the  ischial  border  but  not  encroaching  on  the  amil 
sphincter.  Kmploving  thv  convex  bistoury,  the  skin,  two  petine..! 
fascial  layers.  su.H,K'nsory  ligament  of  the  penis,  bulbo-caveriious 
muscle,   erectile   tissue,   and    urethral    muc.^ui   are   divided   and   the 
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VK8ICAI,   CALCULUS. 


opening  is  enlarged  with  the  probe-pointed  knife  inserlrd  in  the 
groove  of  the  staflf.  Hrving  opened  the  urethra,  the  staff  may  be 
withdrawn  a  few  inches  while  the  bladder  is  irrigated  with  a  warni 
solution  of  boraeic  acid  introduced  by  means  of  a  H igginson's  syringe. 
At  this  stage,  if  uncertainty  exist  as  to  whetlier  or  not  the  calculus 
is  free,  or  fixed  in  the  mucous  membrane,  the  steel  sound  passed  into 
the  bladder  and  carefully  manipiilnled  will  be  found  helpful,  [f 
the  calculus  is  free,  the  forceps  (Fig.  4.H0)  are  now  passed  into  the 
bladder,  and  attempts  made  to  grasp  the  stone.  As  soon  as  contact 
with  it  is  felt  or  heard,  the  forceps  are  opened  and 
an  effort  made  to  seize  the  stone.  The  bladder 
l)eing  empty  and  more  or  less  contracted,  its  wall 
is  closely  applied  to  the  calculus  and  the  fon-eps 
in  closing  are  apt  to  engage  a  })ortion  of  the 
mucous  membrane.  A  hand  in  the  rectum  is  of 
much  assistance  in  guiding  the  stone  into  the  jaws 
of  the  forceps.  Once  gras])ed,  the  stone  is  held 
lightly,  while  the  forceps  are  slowly  rotated  or 
gently  pulled  to  make  sure  that  the  mucous  mem- 
brane has  not  Ix^en  included ;  and  if  no  resistance 
is  felt  the  forceps  are  firmly  closed  on  the  stone, 
which  is  drawn  forward  and  removed. 

In  extracting  the  calculus  the  forceps  should 
be  half  rotated,  occasionally  pulled  laterally,  and 
as  progress  is  made  pulled  steadily  towards  the 
perineum.. 

The  steel  sound  should  be  reinserted,  or  the 
bladder  may  l)e  examined  from  the  rectum,  tf) 
make  certain  that  no  fragment,  other  calculus,  or 
gravel  is  present,  which  woi '  '  require  removal  or 
wa.shing  out.  otherwise  the  bladder  is  again  irrigated 
with  warm  boraeic  solution. 
Suturing  the  wound  is  not  absolutely  necessary,  though  it  some- 
what hastens  recovery  ;  but  if  unskilfully  performed,  so  that  the 
urethra  is  left  open  while  the  skin  is  closed,  infiltration  of  urine 
occurs  and  leads  to  abscess  formation.  For  a  short  time  urine 
escapes  in  part  by  the  operation  wound  ;  but  this  sotm  closes,  anti 
only  occasionally  does  urethral  fistula  result. 

After-treatment  cimsists  in  washing  out  the  bladder  occasionally 
with  a  lukewarm  solution  of  boric  acid  or  a  'A  per  cent,  solution 
of  protargol,  bj'  means  of  a  r\ibber  tube,  if  treatment  must  be 
left    to    laymen,    a   tube   may    be   fixed   m    the    urethra,    otherwisi 
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the  practice  Hhould  be  condemned  as  favouring  fistula  formation  and 
infection  of  the  bladder.  The  tube  must  be  cleansed  and  placed 
for  a  short  time  bef<Te  insertion  in  the  lotion  to  be  injected. 

Under  ansesthesia  the  membranous  urethra  and  neck  of  the 
bladder  are  capable  of  considerable  dilatation,  and  sufficient  s]>a(e 
for  the  extraction  of  a  large  calculus  can  be  made  without 
danger  by  gradually  opening  the  lithotomy  forceps  whilst  still 
in  the  bladder;  if  not,  the  prolie-pointed  knife  may  Ik*  i)assed 
along  the  director  towards  the  bladder  and 
the  mucous  membrane  of  the  superior  wall, 
just  behind  the  neck,  incised  on  each  side.  If 
only  a  small  calculus,  or  gravel,  ha«  to  l»e 
removed,  an  attempt  should  l)e  made  to 
extract  the  stone  without  resorting  to  dilata- 
tion. In  removing  large  stones,  the  neck  of 
the  bladder  must  sometimes  Ije  enlarged  to 
such  an  extent  a«  to  admit  the  entire  hand. 
After  incision  of  the  constrictor  urethra' 
MoUer  once  removed  a  cystic  calculus  weighing 
over  20  ounces. 

The  danger  of  operation  increases  with  the 
size  of  the  calculus,  though  stones  of  con- 
siderable magnitude  may  be  safely  removed, 
as  shown  by  MoUer  extracting  two  calculi 
from  the  bladder  of  a  nine-year-old  gelding, 
one  weighing  2J  ounces  anij  the  other  20J 
ounces.  The  operation  wound  took  three 
weeks  to  heal.  In  a  second  horse  from  which 
he  took  a  stone  weighing  20  ounces  gangrenous 
cystitis  with  septic  paraproctitis  and  peritonitis 
resulted,  from  which  the  animal  died  on  the  Fio.  431.— Bouleys  cal- 
/?fii-     1  tj.  J.-  cuius  forceps. 

fifth  day  after  operation.  ^ 

Large  calculi  may  be  crushed,  though  the  instruments  intended 
for  this  purpose  are  not  constructed  for  calculi  of  the  above  size. 
Calculi  indeed  often  yield  to  })owerful  ])ressure  from  the  forceps  and 
fall  to  pieces  ;  Bouley's  force})s  (Fig.  431)  may  be  employed  as 
a  lithotrite.  They  have  the  advantage  that  they  can  be  fixed  after 
grasping  the  stone,  thus  rendering  easier  the  extraction  of  large 
concretions.  Bouley's  instrument  is  useful,  though  in  mo.st  cases 
the  older  calculus  forceps  are  sutticient  (Fig.  43(t).  After  crushing 
the  stone,  the  pieces  are  removed  with  f()rcej)s  and  lithotomy  spoon, 
or  washed  out  by  uijeuting  warm  boracic  solution. 
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VKSIOAL  CALCtTLUS. 


In  inareH,  vesical  calculi  may  generally  be  removed  without  in- 
cision ;  the  urethra  can  1k'  sufficiently  dilated  to  admit  a  small 
hand,  and  calculi  tlie  siae  of    hens'  eggs  have  thus  been    removetl. 


Fici.  4;t2.-  Vesical  cnloulus  ronipiMcd  of  phoHphatc  niul  oxalate  of  lime. 
Wei^tlit,   Mil   iniiue.i ;    circumference,   7]   inclies.     (CliiiiiiiairH  case.) 

Forceps  are  used,  and  the  urethra  slowly  dilated.  A  hand  in  the 
rectum  assists  in  securing  the  stone,  which  is  withdrawn  by  steady 
traction  on  the  forceps.     Moller  removed  by  this  method  from  the 


^f  ■'!>  ^ 


Ki<i.  43."!.     Cystic  calculus  removed  by 
v.  .Major  Walker. 


Fii:.  4:i4.     Section  of  same 
calculus. 


bladder  of  a  mare  a  stone  weighing  nearly  '2^  ozs.  Hertwig  divided 
the  urethra  laterally,  Kutzner  the  upper  wall  ;  Fehsennieir,  after 
dividing  the  urethra  for  the  spate  of  2  inches  in  an  upward  direction 
withdrew    by   liand  a  stone  weighing  7  ozs.     Krtimer    removed   one 
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of  15J  0Z8.  ;  the  urethra  wm  dilated  throughout,  so  that  Kramer 
wa«  able  to  remove  the  stone  by  hand.  Recovery  occurred  in 
twenty-eight  days. 

The  stone  illustrated,  weighing  3J  ozs.,  and  measuring  7J  inches 
in  circumference,  was  removed  by  A.  Chinniah,  of  Ceylon.  It  waa 
not  spherical,  but  convex  on  both  surfaces,  and  was  apparently 
composed,  outwardly  of  phosphate,  and  inwardly  of  oxalate  of  lime. 
The  final  results  of  operation  were  not  reported,  though  the  animal 
wa«  said  to  [>c  doing  well. 

Walker  (A.  V.  D.)  removed  from  a  gelding  an  oxalate  of  lime 
calculus  weighing  7J  ozs.,  with  a  nucleus,  consisting  of  blood  clot 
(si'e  Figs.  433  and  434).  Instruments  failed  to  grasp  or  crush  the 
stone,  so  the  constrictor  urethrse  waa  incised  on  both  sides,  the  hand 
introduced  into  the  bladder  and  the  stone,  which  was  of  oval  sec-tion 
and  measured  3  inches  in  diameter,  was  removed.  'J'he  urethral 
wound  was  twice  sutured,  but  the  stitches  tore  out  on  each  occasion  ; 
nevertheless  the  parts  healed  so  far  that  the  horse  returned  to  duty 
in  two  months,  and  three  months  later  urine  ceased  altogether  to 
be  passed  by  the  fistula.     (The  Veterinarian,  1898.) 

(2.)    URETHRAL   CALCULI    IN    RUMINANTS. 

Of  all  animals  tlie  bull  or  ox  sutTers  most  from  calculi.  Formed 
in  the  bladder,  they  enter  the  urethra  during  urination,  and  partly 
on  account  of  its  comparatively  narrow  lumen,  partly  of  its  peculiar 
course,  remain  fast  (Fig.  435). 

The  pelvic  portion  resembles  that  iii  other  animals  and  has  a  width 
of  ^g  to  j\  of  an  inch,  but  in  the  external  portion  the  passage  contracts 
to  j  inch,  and  at  its  oritice  even  to  ^\, .  In  the  neiglibourhood  of  the  scrotum 
it  makes  with  the  jH-nis  the  so-called  "S"  inflexion.  At  the  first  bend 
near  the  scrotum  (A),  the  jx-nis  turns  once  more  backwards  making  about 
3  inches  behind  and  over  the  posterior  surface  of  the  scrotum  a  second 
bend  (t) ;  at  the  heiglit  of  tlie  latter  the  retractor  jjcnis  (l),  which  is  very 
strong  in  cattle,  becomes  attaclied.  The  sinuous  course  and  sliglit  diameter 
of  the  urethra  explain  why  even  small  calculi  or  concretions,  weiglung 
only  a  few  grains  and  not  exceeding  the  size  of  a  pea,  may  remain  fixed 
in  the  urethra  and  obstruct  it.  The  stones  are  usually  lodged  in  tlie  first 
bend  (A),  less  frequently  in  the  second  or  near  the  end  of  the  organ. 

Diagnosis.  Urethral  calculi  first  attract  notice  by  the  difficulty 
which  exists  in  passing  urine.  The  animal  is  fretful,  stamps  with 
the  hind  feet  and  moves  to  and  fro,  lifts  the  tail  and  makes  frequent 
short  side  movements  with  the  root  of  it  ;  it  lies  down,  but 
immediately  rises  again,  and  strikes  with  the  hind  feet  towards  the 
body. 
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niAONOSIS    OF    HHETHRAI.   rAI.Cri.l    IN    RtTMINANTS. 


In  oxen  «light  Hjnij)t<»nis  of  colic  should  always  arouse  suspicion 
of  urinary  calculus  and  lead  to  examination  of  tlie  bladder  and  urethra. 
The  bladder  and  sonietinies  the  upper  portions  of  the  urethra  are 
found  excessively  distended,  and  the  latter  may  show  )>ulsative 
movements  as  the  animal  strains  whilst  a  few  drops  of  urine  are 
sometimes  passed.  Passing  the  finger  along  the  courseof  the  urethra 
causes  the  animal  pain  and  uneasiness  at  the  seat  of  obstruction, 
tliough  the  stones  can  seldom  be  directly  felt.  J^elcntion  of  urine 
for  twelve  to  twenty-four  h(>urs  may  result  in  nipture  of  the  bladder 
and  death  after  a  few  days.     After  rupture  the  pain  diminishes,  the 


Fiii.  43.5.  - Coiiisf  of  llif  iiiiinia  in  the  ox.     (.\(t<T  Hcriii^.) 
o.  rriniiry  bliwlilor  ;  h.  iiri'tcr.  cut  otf  ;  r.  vrsiculai  sciniiuili's  :  rf.  t1.  jii'lvic  portion 
of  uri'thra  :    /,  coniincnci'im'nt   of   tlic  corjiiis  cavcriuisuni  of  tin-  penis  ; 
g.  ischial  curve  of  the  urethra  :    h.  first  bend  ;    i.  seconci  liend  :    k,  aiiti'rioi 
extremity  of  the  penis  ;    /.  retractor  penis  niusch*. 

animals  may  even  begin  to  feed  again,  but  tymjianites  soon  sets  in, 
and  death  takes  place  with  .symjjtoms  of  peritonitis  and  uraemia 
(frequent  jmlse,  rigors  and  giddiness).  Cases  are  rejiorted  when- 
oxen  have  lived  for  some  weeks  after  rupture  of  the  bladder.  Stiihr 
mentions  an  ox  which  lived  six  weeks,  and  Jacobi  states  having  s«'cn 
recovery  after  nijiture,  btit  as  a  rule  animals  in  this  condition  arc  at 
tmcc  slaughtered,  to  avoid  injury  to  the  flesh,  whicli  acquires  an 
unpleasant  smell  from  resorj)tion  of  urine  from  the  abdominal  cavity. 
Franck  therefore  reconunends  removing  the  urine  by  a  triK-ar  passed 
through  the  floor  of  the  abdomen. 

In  oxen  it  is  important  to  operate  early,  and.  on  account  of  \\\> 
peculiar  course  of  the  urethra,  one  method  alone,  viz.,  iii'ct}irot(iiii_\ 
is  available.     With  few  exceptions  the  calculus  is  found  at  the  i\\>' 
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curve,  niKi  can  be  reached  most  tlircctly  from  the  anterior  surface  of 
the  scrotum.  As,  however,  it  is  less  convenient  to  oj)eratc  here, 
most  practitioners  make  the  incisicii  lieliind.  and  about  a  haiMl's- 
breadth  alM)ve  the  scrotum.  For  this  operation  the  animal  should 
l)e  cautiously  cast  and  laid  on  the  left  side  though  (juict  oxen  mav 
be  operated  on  standing.  The  light  hind  foot  is  drasvn  forward 
with  a  cord,  exposing  the  field  of  operation. 

After  making  siir(>  by  rectal  examination  that  the  bladder  is 
not  rupture<l,  and  having  once  more  carefully  determined  tlie  position 
of  the  concretions  by  palpation,  the  skin  is  incised  for  2  to  3  inches 
in  the  direction  of  tlie  uretiira  either  at  the  i)oint  where  the  greater 
sensitiveness  or  luirdness  of  the  swelling  indicates  the  obstruction 
to  be  or  a  hand's-brea«hh  beliind  and  above  the  .sd'otum.  The 
letractor  i)enis  muscle,  which  is  much  more  developed  in  the  ox 
than  in  the  horse,  is  then  divided  to  the  same  extent.  The  urethra 
can  then  be  felt,  and  if  one  operates  at  the  point  where  the  caldili 
are  fixed  the  latter  may  lie  delected  «ithin  it.  After  incising  the 
cor|)us  cavernosum.   and   the   uretlua    itself,   the  calculi   are  easiU 

removed. 

Where.  I'owever.  tb'.-  calculi  are  situated  in  the  first  bend  of  the 
urethra  (h)  the  retractor  penis  is  divided,  and  an  attempt  made  to 
draw  forward  the  penis  with  the  haiul  :  the  bulbo-caveinosas  muscle 
and  urethra  are  then  cut  through,  and  the  stones  removed  by  pressure 
with  the  fingers,  or  if  necessary,  by  means  of  forceps.  When  single, 
the  stone  sometimes  becomes  so  firmly  fixed  in  the  swollen  mucous 
membrane  that  even  tlie  knife  uuist  be  employed  to  free  it.  The 
cut  in  the  urethra  should  be  as  small  as  possible,  to  facilitate  healing 
and  prevent  stricture.  Should  the  stone  be  the  sole  obstruction  to 
passage  of  urine,  an  inunediate  discharge  occurs  on  its  removal.  j)aitly 
through  the  operation  wound  and  partly  from  the  orifice  of  the 
urethra,  but  in  any  case  it  is  necessary  to  examine  the  lower  poition 
of  the  urethra  with  a  catheter,  to  discover  whether  other  stones  are 
present  and  require  removal.  In  oxen  concretions  often  cccur  in 
hundreds,  resembling  large  tapioca  grains.  The  urethral  wound 
need  not  l)e  sutured,  though  Reichle  and  Ptiug  rccoinmciul  inserting 
a  few  silk  sutures  to  assist  liealing  ;  Ciani  suggests  dividing  the 
urethra  from  the  side,  and  closing  it  with  close-set  sutures,  to  prevent 
infiltration  of  urine.  The  penis  is  Ihcu  allowed  to  return  to  its  natural 
position.  To  prevent  infiltration  the  outer  wound  is  m)t  sutured, 
but  it  often  occurs  in  spite  of  this  jjrccaution.  Esser.  therefore, 
jirovides  for  escape  of  urine  and  wound  discharges  b\  passing  a 
drainage-tube   forwards,    and   allowing    its   anterior   end   to    project 
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in  front  of  the  scrotum.  He  says  this  prevents  infiltration  of  urine, 
which  not  only  checks  healing,  but  constitutes  a  grave  danger  to 
the  animal's  general  health.  The  operation  wound  heals  in  about 
fourteen  days. 

When  the  celculus  cannot  be  discovered,  Ciani  recommends 
completely  dividing  the  urethra  above  the  obstruction,  producing 
fistula,  to  allow  passage  of  urine,  and  fattening  the  animal. 

Urethrotomy  in  front  of  the  scrotum. 

As  already  remarked,  the  calculus  almost  always  lies  in  the  first 
bend  of  the  urethra,  just  above  the  scrotum.  This  position  is  incon- 
venient for  operation,  and  is  not  often  selected  in  CJemiany  ;  it  seems 
to  lie  more  in  use  in  France.  According  to  Peuch  and  Toussaint, 
the  animal  is  laid  on  its  left  side,  the  right  hind  foot  drawn  towards 
the  shoulder,  and  the  operator  draws  the  penis  forward  so  as  to  extend 
the  "  S  "-shaped  fiend.  Should  the  stone  now  he  feU,  a  longitudinal 
incisicm  is  made  in  the  urethra  and  the  calculus  removed  with  forceps 
or  a  spoon.  If  not,  the  hair  is  cut  away  in  front  of  the  scrotum,  a 
cross  fold  of  skin  pinched  u]>  and  divided,  exposing  the  penis.  The 
index  finger  of  the  left  hand  is  passed  into  the  opening,  the  penis 
grasped  with  the  bent  finger  and  drawn  out  through  the  wound. 
The  rest  of  the  operation  is  as  above.  Dupont  divides  the  urethra 
immediately  after  cutting  through  the  skin.  If,  after  removing  the 
stone,  no  coasiderable  quantity  of  urine  is  discharged,  the  urethra 
must  be  explored,  and,  if  necessary,  the  ojjeration  repeated  again 
at  a  higher  point.  Bouley  thinks  infiltration  of  urine  need  scarcely 
l)e  feared,  and  if  it  should  appear,  can  be  cured  by  making  deej) 
incisions  ;    abscesses,  when  occurring,  are  similarly  treated. 

Urethrotomy  in  the  ischial  region. 

On  account  of  the  considerable  diameter  of  the  urethra,  calculi 
seldom  l)ecome  fixed  at  this  point,  and  operation  is  usually  performeil 
at  the  ischial  arch  only  to  give  relief  more  rapidly  and  remove  the 
imminent  danger  of  rupture  of  the  bladder.  Operation  here  is  also 
easier  for  the  unpractised.  After  providing  an  exit  for  the  urine, 
the  concretions,  which  lie  at  a  lower  point,  are  allowed  to  remain. 
The  operation  is,  therefore,  most  useful  in  animals  nearly  ready  for 
slaughter,  though  it  may  be  replaced  by  puncture  of  the  bladder 
(see  section  hereafter,  "  Puncture  of  the  Bladder  "). 

This  method  may  also  be  resorted  to  if  the  stone  canrot  '»e  found, 
or  if  found,  cannot  be  removed,  or  if  such  changes  havv.  occurrc*! 
in  the  urethra  as  are  likely  to  prevent  passage  of  urine. 

The  general  procedure  and  after-treatment  are  similar  to  tlnw 
in  the  horse.     If  the  animal  is  not  destined  for  early  slaughter  a  tubf 
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Hhould  be  fatttened  in  the  urethra  to  keep  the  wound  open,  but  thw 
measure  is  only  of  temporary  benefit  on  account  of  inflammatory 
swelling  Betting  in  and  preventing  discharge  of  urine.  Dupont  therefore 
recommends,  in  the  event  of  a  calculutt  being  found  at  this  point, 
to  thrust  it  bai'k  into  the  bladder,  thus  obviating  the  necesnity  for 
Huch  a  large  urethral  wound. 

As  relapses  are  not  uncommon  it  is  usually  advisable  to  fatten 
the  animal  for  slaughter  as  soon  as  possible. 

BadtT,  who  ix-rfornied  one  huiulred  lithotoinii-H  in  the  ox,  almost  always 
found  the  ralrulus  in  the  first  (lower)  curve  of  the  urethra.  Most  of  the 
aninittls  were  in  the  first  or  second  year  of  life,  a  few  in  the  third,  arH  only 
one  in  the  fourth.  In  24  out  of  25  casi-s,  DcLsinger  found  the  stonj'  in  the 
lower  curve  of  the  urethra.  Diani  states  having  seen  300  cases,  and  having 
found  the  stone  in  the  upper  curve,  or  betwe<'n  it  and  the  lower  one,  in 
98  iier  cent,  of  these.  In  2  it  lay  in  the  pelvic  portion,  and  in  5  or  6  near 
the  glans. 

Urethrotomy  In  the  sheep. 

The  rani's  narrow  urethra  lies  embedded  for  the  most  part  in 
fatly  tissues,  and  is  therefore  still  more  difficult  to  find  than  that 
of  the  ox.  Calculi  and  deposits  are  not  common  in  sheep,  and  when 
occurring  are  usually  found  close  behind  the  opening  of  the  urethra, 
which  extends  beyond  the  penis,  is  free  and  curved,  forming  the 
vermiform  appendix.  Daramann  has  described  several  cases  of 
the  kind. 

The  symptoms  are  similar  to  those  in  cattle.  Retention  of  u.^ine 
renders  the  animals  restless,  they  stand  with  the  back  arched 
straining  to  pass  urine,  and  examination  per  anum  shows  the  bladder 
to  bo  greatly  distended.  By  closing  the  m)strils  with  the  hand  a 
healthy  sheep  can  be  caused  to  pass  urine,  but  hero  the  attempt 
is  unsuccessful,  or  only  a  few  drops  are  passed. 

According  to  Peuch,  it  is  usual  in  France,  as  in  Germany,  to 
remove  the  appendix  of  the  urethra  in  cases  where  ilculi  or  concretions 
cause  retention  of  urine.  The  same  is  recommended  in  England  ; 
Read  saw  a  case  where  11  to  12  pints  of  urine  were  afterwards  passed. 

If  the  obstruction  lie  further  back,  Peuch  recommends,  in  valuable 
animals,  passing  a  catheter  or  sound.  The  sheep  is  placed  on  its 
back  and  the  penis  drawn  forward  out  of  the  prepuce.  A  flexible 
metallic  sound  is  then  passed  into  the  urethra,  which  has  previously 
been  laid  open  transversely  close  behind  its  free  end.  It  is  said  to 
be  thus  possible  to  displace  the  sediment  and  effect  an  exit  for  the 
urine. 

Others  recommend  laying  open  the  urethra  at  the  ischial  arch, 
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a  int-Ui.Ml  whuh  ulw"  a<linilH  .)f  llic  rfinoval  of  \Whh\  loiMn-lidiiH. 
l.ulhiiiH  .)|.»'ii»a  th«-  iinlhni  «f  ii  nun  at  the  "S"  IuikI  iw*  iw  doiio 
ill  the  i)X  ;    tin-  aiiiiiml.   howrvt-r,  died  from  fiirth«T  foiniutkui  uf 

laUiili. 

Complications  of  urethrotomy  In  herbivore 

(1)  I'nli-ss  thf  i)lad<UT  is  iu|)1iii»d  !i«-for.-  or  thirinjj  o|u-ra1ion, 
an  aliundant  diwihargf  of  nrint-  follown  removal  of  llu-  laliului*. 
Sonu-tiiiH-H,  ho\vi-v«'r,  thi-  dftrucor  nriiia'  having  litn-ii  grt-aliy  ovt-r- 
fxtfiuU-d  and  failing  to  rontnut,  the  hladdt-r  ai)i.i'arH  paraiy^fd.  In 
sufli  la.Ht'H,  in  oxfii.  tlu-  haiul  should  he  introdmed  into  the  reetiim 
and  uttemi)ts  made  to  empty  the  bladder  by  exereising  slow  and 
Hteadv  pressure  upon  it.  Meisel  reeommentis  moving  the  animals, 
but  altogether  considers  the  condition  verj-  grave. 

(•i)  A  second  unfavourable  complieation  consists  in  the  formation 
of  stricture  of  the  urethra  at  the  ])oint  of  operation,  though  this  only 
occurs  if  the  animal  liv»-s  for  a  considerable  time  afterwards,  which 
is  seldom  the  case  in  oxen.  Relajjse  being  probable,  the  animal 
should  be  immediately  prepared  for  slaughter.  Raber  suggests  keeping 
a  metal  tube  in  the  urethra,  but  this  is  of  no  permanent  service,  the 
irritation  produced  causing  fresh  stenosis. 

(3)  Abscesses  which  form  at  the  jjoint  of  operation  are  laid  open 
and  treated  on  general  princiitles. 

C'vstic  calculi  are  rare  in  ruminants,  and  are  generally  found 
quite  accidentally  after  slaughter,  not  having  caused  any  disturbance 
during  life.  They  seldom  produce  noticeablesymi>toms.  as  the  average 
life  of  oxen  is  too  short  to  allow  of  their  attaining  any  considerable 
proportions.  But  all  the  necessary  conditicms  for  their  production 
exist,  as  is  shown  by  the  fre(iuent  occurrence  of  urethral  calculi. 
Hermann  found  in  the  bladder  and  urethra  of  a  three  months  calf 
calculi  of  a  collective  weight  of  5  drachms. 

The  symptoms  in  the  ox  are  similar  to  those  in  the  horse.  In 
operating,  the  same  general  principles  are  observed  in  both  animals. 
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In  swine  this  disca.se  is  of  less  interest.  Serious  cases  are  best 
slaughtered.  As  in  oxen,  calculi  and  ctmcrctions  are  sometime- 
found  in  the  bladder  after  death;  Schell  met  with  a  collection  t.i 
white  earthy  concretions  weighing  13  drachms  in  the  urinary  bladdci 
of  an  eighteen  months  pig  that  had  always  ai)pearcd  healthy. 
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(4.)    IRINAKY  (lALOLLl    IN   THK   1)(KJ. 

'I'hc  urt'tliral  talculi  not  infriMjuent  in  okl  tlogj*  an-  UMually  foniu'il 
in  the  hImldiT.  Th«'y  ainiowt  alwayw  heconu*  fixed  in  the  gutter  of 
the  OH  jieniH  or  close  behind  it.  Straining  to  jiasM  urine,  pasHago  of 
a  few  drojiK,  uneanineHH,  distenHion  of  the  hladder,  &c.,  nufticiently 
indicate  the  nature  of  the  condition. 

A  metal  catheter,  which  '\»  eauiiy  introduced  into  the  urethra, 
will  at  once  reveal  the  presence  of  the  calculuH  and  its  jKiHition.  In 
this  exantination  the  dog  is  laid  on  its  hack,  with  its  left  side  towards 
the  operator.  The  prepuce,  which  should  l)e  grasped  about  an  inch 
behind  its  termination,  is  then  thrust  back  with  the  fore-finger  and 
thumb  behind  the  c(»rona  glandis.  the  latter  firmly  pressed  upon, 
and  the  jienis  thiis  caused  to  protrude.  The  catheter  is  then  introduced 
into  the  opening  of  the  urethra,  which  is  easily  seen,  and  passed 
onwa.  ;ls  until  checked  by  contact  with  the  calculus,  readily  recognised 
by  its  hardness.  By  now  removing  the  left  hand  from  the  prepuce, 
the  end  of  the  catheter  and  the  stone  nuiy  at  once  b«'  felt  below  the 
skin. 

In  spite  of  this  the  operation  offers  greater  difficulties  than  in 
other  animals,  is  f)ften  followed  by  stricture,  and  not  infrequently 
proves  fatal.  It  has  therefore  been  rt-connnended,  when  possible, 
to  thrust  the  stone  back  into  the  bhulder,  which  may  sometinu's 
be  effected  with  the  lielp  of  an  elastic  catheter  ;  but  if,  in  consequence 
of  the  rough  luiture  of  the  stone  antl  the  already  existing  swelling 
of  the  urethral  mucous  niembrane,  this  prove  impossible,  early 
operation  alone  offers  a  chance  of  saving  life,  for  rupture  of  the  bladder 
in  dogs  leads  to  death  m  twenty-four  toforfy-eight  hours, and  is  the 
more  to  be  feared  the  more  completely  the  passage  of  urine  appears 
to  l)e  interfered  with. 

Urethrotomy  is  carried  out  in  dogs  in  the  above  descriU'd  dorsal 
position.  A  catheter  or  sound  is  passed  into  the  urethra  and  held 
by  an  a.ssistant  :  the  skin  is  then  incised  for  a  length  of  J  to  I  inch 
immediately  over  the  st(me,  and  a  second  incision  made  exposing 
the  stone.  The  difficuHies  only  begin  at  this  point.  As  the  gutter 
ill  the  08  penis  is  narrower  below,  and  forms  a  kind  of  tube  split  along 
its  inferior  margin,  it  is  often  impossible  to  remove  the  stone,  even 
when  completely  exposed.  It  is  often  necessary  to  employ  a  powerful 
but  narrow  pair  of  forceps,  so  as  first  to  break  down  the  calculus 
and  then  to  remove  the  fragments  from  the  swollen  urethra,  a 
proceeding  often  entailing  injurj-  to  the  latter.  Several  more  calculi 
may  be  lodged  behind  the  first  and  cause  great  difficulty  in  removal ; 
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and  therefore,  if  urine  w  not  at  once  voided  in  conxiderable  quantitiea 
after  removing  the  ttone,  the  urethra  Mhould  >«  examined  with  a 
Hound,  or  elastic  catheter. 

More  fteriouB  embarramment  ifi  cau8od  by  the  infiltration  of  urine, 
which  often  happens  in  dogs,  and  in  almost  always  followed  by 
suppurative  inflammation  with  .doughing.  Possibly  the  acid  reaction 
of  the  urine  in  carnivora  plays  an  important  part  in  effecting  this, 
or  it  may  be  caused  by  decomp  Mon  products  resulting  from  alkaline 
fermentation  of  the  urine.  Simon  has  noted  that  though  tuid  human 
urine  injected  into  the  subcutis  produces  no  inflamm:itory  change, 
it  is  (|uitc  otherwise  when  alkaline  fermentation  has  set  in.  Whatever 
llie  cause,  the  foot  remains  that  infiltration  of  urine  in  the  dog  m*arly 
always  causes  inflammation,  which  tends  to  assume  a  nec-rotic 
character.  In  such  cases  good  results  often  follow  from  vegetable 
diet  and  the  free  administration  of  alkalies.  Kepcated  washiig  of 
the  wound  with  alkaline  lotions  like  6  to  lU  per  cent.  sod.  bicr.rb.,  or 
powdering  with  a  mixture  of  sod.  bicarb,  and  iodoform,  also  apiicarx 
useful.  Should  these  complications  be  safely  escaped,  ricatriciul 
contraction  of  the  urethra  occurs  after  some  time,  and  greatly  impedes 
the  discharge  of  urine.  As  a  rule,  operation  in  carnivora  for 
urethral  calculus  must  lie  classed  amongst  the  l.>ast  thankful 
exercises  of  the  healing  art. 

Of  cystic  calculi  in  the  dog  the  same  muy  be  said  as  of  cystic 
calculi  in  ruminants  and  swine.  In  spite  of  an  extended  exjieriencc 
in  canine  practice,  Miiller  never  found  opportunity  to  carry  out 
lithotomy  in  these  animals,  though  he  repeatedly  met  with  cystic 
calculi  in  making  post-mortem  examination.  Hendrickx  and  Li^naux 
successfully  removed  a  cystic  calculus  in  the  dog  by  toparo-eyttotomy  ; 
Malzeff  and  others  have  also  performed  the  operation. 

.MalzfiT  ansBsthetiscH  the  dog,  which  is  then  laid  on  its  back.  The 
bladder  having  been  emptied,  wanhed  out  with  2  per  cent,  boric  solution, 
and  the  scat  of  ofieration  thuroughly  disinfected,  an  incision,  2  inches 
long,  is  made  over  the  linea  alba.  The  incision  commences  at  the  symphyniH 
pubis  and  is  carried  down  to  the  jieritoneum,  the  peni-*  meanwhile  bcin>; 
pushed  towards  the  left  side.  The  peritoneum  is  next  opened,  and  (the 
hands  having  been  carefully  disinfected)  the  uruiary  bladder  is  sought 
for  by  introdming  the  forefinger.  When  discovered  it  is  grasped  with 
fon-eps,  drawn  forward  into  the  wound,  and  incist-d  for  a  short  dista'uf 
to  permit  the  stone  to  be  withdrawn.  Bleeding  is  slight.  The  wound 
ill  the  bladder  is  next  closed  with  boiled  or  carbolised  silk,  that  in  tin 
abdouiiniil  coats  cleansed  with  2J  per  cent,  carbolic  solution,  powdcrnl 
with  iodoform,  and  brought  together  with  button  sutures.  A  dressmg  i 
useless,  and  even  hurtful,  as  it  makes  the  patient  restless.  Eleven  case- 
out  of  twelve  recovered.  Cadiot,  after  shaving  and  disinfecting  the  opera 
tive  area,  covers  it  with  a  bandage  provided  with  an  opening,   throog! 
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which  he  iiiciites  the  abdomitwl  wall  at  the  Hide  ut  the  Hiuulh  parallel  with 
>  'le  linea  alba  ill  the  male,  ur  through  the  white  line  in  the  female.  The 
inciHion  extendi)  from  the  umbilicim  to  near  the  om  pubiH.  HaemorrlmKe 
having  been  Mtopped  and  the  perit<ineum  opened,  the  bladder  It  drawn 
into  the  wound  and  fixed  with  a  itteriliited  oompretw.  An  incision  |  to  1  inch 
long  18  then  made  through  the  fundux  or  nuperior  wall  of  the  bladder,  and 
the  calculuH  gnuiped  with  forcepii  in  extracted.  After  waiihiiig  out  the 
bladder  with  boratic  solution,  the  wound  in  cloned  by  LembertV  HuturtH, 
or  by  HU|)erpoH«-(t  tititcheii.  The  suture  line  w  mopped  with  alcohol  or 
utrung  Holution  of  carbolic  acid  and  the  bladder  in  releaited.  The  abdominal 
wound  in  Hutured  in  layers,  and  finally  the  iH-ain  w  (liicd  and  covered  with 
icKloform-collodion.  Kubay  clainiH  to  have  opened  the  kidney  without 
IHUietrating  the  ))eritoiieal  sac,  removed  the  chIcuH,  nnd  wiuthcd  out  the 
|)elviM  of  the  kidney  and  returned  the  organ  to  itH  {Mmitioii. 


III.  PUNCTURE  OF  THE  BLADDER  (PUNCTIO  VESICA). 

WilKM  the  diHchargo  of  urine  by  the  natural  ])a»<Hagc  in  hintiereil, 
the  urinary  bladder  l)eeonieH  enormously  diHtended,  and  puncture 
by  trocar  Ih  renorted  to  to  prevent  rupture.  The  operation  was 
first  practised  in  dymiria  in  man,  4.nd  i<*  utill  employed,  purticuiurly 
in  cases  of  enlargement  of  the  jirostate.  The  trcK-iir  used  for  the 
horse  is  an  enlarged  coj)y  of  that  construct eti  for  the  above  purpose 
by  Flourant  (Fig.  436).  Pilger  described  the  operation  more  exactly, 
and  later  it  was  frequently  employetl  in  o.xen  which  suflferetl  from 
urethral  calculi.  Before  attempting  it,  the  diagnosis  of  over-distended 
bladder  must  be  verified  by  rectal  examination.  In  the  horse  the 
distended  bladder  extends  forwards  and  downwards,  that  is,  towards 
the  abdominal  cavity,  in  oxen  and  bulls  the  extension  takes  place 
more  towards  the  sides.  Kven  in  the  horse,  however,  the  bladder 
does  not  reach  the  lower  wall  of  the  abdomen  ;  this  condition  is  only 
seen  in  swine  and  carnivora,  in  which  the  bladder,  when  tilled,  lies 
to  a  great  extent  in  the  abdominal  cavity.  It  need  scarcely  be  said 
that,  before  making  the  attempt,  all  simpler  means,  as,  for  instance, 
the  use  of  the  catheter,  should  have  been  tried. 

The  bladder  may  be  reached  from  different  points  if  Flourant 's 
form  of  trocar,  which  is  moderately  Ijent  (Fig.  436),  be  employed. 
Three  different  methods  of  puncture  are  distinguished. 

(1)  Punctio  vesicte  suprapubica  is  impracticable  in  herbivora, 
l)ecau8e  in  them  the  lower  part  of  the  bladder  is  not  attached  to 
the  wall  of  the  abdomen,  and  in  the  horse  and  ox  the  bladder 
would  be  only  reached  through  the  peritoneal  cavity.  In  swine 
and  dogs  it  can,  however,  be  approached  from  the  lower  abdominal 
wall,  and  this  path  ia  to  be  preferred  because  the  more  couveoient 
method  of  operation  through  the  rectum  employed  in  larger  animala 
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iH  here  attended  with  diflficulty.  Hering,  who  recommends  this 
operation  for  dogs,  places  the  animal  on  its  side,  and,  after  making 
an  incision  through  the  skin,  passes  a  thin  trocar  into  "  the  tensest 
portion  of  the  swelling  in  the  lower  region  of  the  flank."  In  man 
the  puncture  is  made  close  to  the  linea  alba,  and  the  same  procedure 
has  been  recommended  in  dogs.  Hering  states  having  completely 
cured  a  dog  by  his  method,  though  he  does  not  say 
what  caused  the  difficulty  in  urination. 

(2)  In  large  animals  puncture  is  effected  from  the 
rectum  (punctio  rectalis). 

This  is  the  easiest  method  and  that  usually 
followed  when  it  is  desired,  as  often  happens  in 
oxen,  promptly  to  remove  the  danger  of  ruptured 
bladder,  and  it  is  intended  to  slaughter  the  animal 
in  a  short  time.  The  cannula,  with  the  trocar  drawn 
back  (covered)  is  introduced  into  th-  rectum,  and 
directed  as  nearly  as  possible  perpendicularly  to  the 
surface  of  the  bladder.  It  is  well  not  to  go  much 
beyond  the  neck  of  the  bladder,  but  rather  to  pierce 
it  dose  behind  the  neck,  so  as  to  avn'ul  ojiening  the 
peritoneal  sac. 

(3)  Punctio  pcrinealis  deserves  preference  in  large 
animals    unless    when    destined  for    early   slaughter. 
Inflammation  of  the   urinary   bladde-  is   less  likelj 
than  in  i)unctio  rectalis,   where  it  readily  occurs  in 
consequence  of  infection  from  the  rectum.    The  skin 
is  inciseil  close  below  the  anus  and  somewhat  to  the 
side  of  the  urethra,  and  efforts  are  made  to  penetrate 
thence  as  far  as  the  neck  of  the  bladder  by  working 
with  the  fingers,  assisted  when  needful  with  knife  and 
scissors.     As  soon  as  the  distended  urinary  bladder  is 
felt,  a  straight  trocar  with  the  point  covered  is  intro- 
duced, placed  on  the  bladder  and  the  stilette  pressed 
forwards.     On  withdrawal,  urine  is  discharged  thrcmgh 
the  cannula,  which  is  slowly  thrust  forward  so  ae  to 
follow  the  movement  of  the  collapsing  walls  of  the  bladder.     Should  a 
single  evacuation  suffice,  the  trocar  is   at  once  removed  ;   it   is    not 
necessarj'  to  suture  the  skin  wound.     Hering  recommends,  after  making 
the  cutaneous  incision,  to  thrust  the  trocir  directly  forwards  in  the 
direction  of  the  urethra,  as  far  as  the  bladder  without  dividing  the 
ccmnective    tissue.     When  ccmsidcrably  distended,  the  bladder    can 
scarcely  be  missed.     Should  the  prostate  or  vesicuiaj  seniinales    It- 
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injured  little  harm  resultHesiwcially  iu castrated animjfls.  Oiitlie other 
hand,  however,  there  is  no  reason  against  i)roviding,  as  far  as 
possible,  a  safe  passage  for  the  trocar.  If  it  is  desired  that  the 
animal  shall  live  for  a  considerable  time  after  operation,  this  method 
certainly  deserves  preference,  as,  in  the  event  of  a  repetition  of 
the  operation  becoming  necessary,  it  will  be  much  easier. 

The  cannula  may  remain  in  position  for  one  to  two  days  ;  in 
oxen  intended  for  slaughter  this  is  to  be  recommended,  ami  an 
adtlitionul  advantage  is  that  the  tube  may  here  be  more  easily 
tixed  in  position  than  in  the  rectal  oi)erati(m. 

In  quiet  animals  the  above  operations  may  be  performed  standing, 
by  extending  the  hind  feet  and  applying  a  twitch.  Rychner 
recommends  the  dorsal  position,  because  it  allows  the  bladder  to 
be  still  more  easily  discovered  from  the  rectum.  It  has  already  been 
remarked  that  where  the  bladder  is  much  distended,  casting  must  be 
effected  cautiously. 


IV.     INJURIES,    INFLAMMATION    AND    STRICTURES    OF    THE 

URETHRA. 

Save  by  operaticm,  the  urethra  is  seldom  wounded.  Adam 
describes  a  case  of  injury  in  the  horse  by  an  iron  hook.  Healing 
was  diificult.  Fatichs  saw  a  severe  case  in  a  horse  that  had  fallen 
in  front  of  a  tramway  car.  The  urethra  was  almost  completely 
torn  out  of  the  penis  by  a  hook  :  a  small  portion  remained  hanging 
to  the  glans  ;  the  rest  was  only  connected  with  the  bladder.  About 
16  inches  was  cut  away  and  the  wound  disinfected.  Some  hours 
later  bleeding  occurred  from  the  corpus  cavernosum,  but  was  checked 
by  ligature,  and  though  severe  swelling  occurred  it  disappeared  in 
eight  days.  Recovery  was  sufficiently  advanced  in  four  weeks  for 
the  horse  to  return  to  work.     The  urethra  opened  somewhat  below  the 

perineum. 

Inflammation  of  the  urethra  may  »k'  caused  by  foreign  bodies 
entering  it  accidentally,  or  being  introduced  by  way  of  treatment. 

Should  foreign  bodies  like  awns  of  wheat  obtain  access,  the  minute 
spines  they  possess  cause  them  to  produce  injuries  of  the  nmcous 
membrane  and  inflammation.  Specific  conditions  like  gonorrhea 
of  man  have  seldom  been  recognised  in  animals,  if  we  except  dogs 
and  bulls,  which  occasit)nally  suffer  from  chronic  urethral  catarrh. 
Many  cases  are  really  only  purulent  preputial  catarrh  (see 
"  Inflammation  of  the  Preiiuce  in  Carnivora  "). 

Stricture    of    tl>e    urethra    is  commonest   after    iipi-rations    like 
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urethrotomy  and  amputation  of  the  penit),  but  it  may  also  result 
from  accidental  injury. 

Perforating  wounds  of  the  urethra  are  recognised  by  urine  escaping 
through  them  during  micturition.  They  are  often  associated  with 
symptoms  of  infiltration  of  urine,  such  as  inflammation,  severe 
swelling,  and  a  tendency  to  necrosis.  Such  a  complication  is  most 
to  be  feared  when  the  wound  in  the  mucous  membrane  is  greater 
than  that  in  the  skin,  or  when  the  latter  is  not  divided  at  all,  as  in 
bruises. 

Swelling  of  the  mucous  menibrane  of  the  urethra  lonseciuent  on 
inflammation  produces  symptoms  like  those  of  urethral  calculus. 
In  oxen  the  uretlu-a  is  said  to  be  sometimes  ruptured  by  the  passage 
of  urethral  calculi. 

Foreign  bodies  in  the  urethra  produce  a  like  train  of  symptoms. 
Bluhm  describes  the  case  of  a  horse  which  suffered  from  colic  and 
retention  of  urine,  and  allowed  the  i)eni.s  to  protrude  from  the  sheath. 
Careful  examination  discoveretl  in  the  urethra  an  oat -head  4  inches 
in  length  with  awns. 

Strictures  are  recognised  by  slowly  increasing  difficulty  in  urination. 
The  stream  of  urine  gradually  becomes  smaller  as  time  elapses,  the 
act  is  more  and  more  protracted  ;  finally  fluitl  can  only  l>e  discharged 
in  drops.  Passage  of  the  catheter  roveals  the  position  and  extent  of 
the  stricture.  The  symptoms  prwluced  by  urethral  calculi  generally 
appear  suddenly. 

Purulent  catarrh  of  the  urethral  mucous  membrane  in  dogs  can 
be  recognised  by  laying  the  animal  on  its  back,  drawing  forward 
the  penis  (see  "Urinary  Calculi  in  the  Dog"),  and  passing  a  sound 
or  a  finger  over  it  with  moderate  pressure  from  the  corona  glandis 
to  the  opening  of  the  urethra,  when,  if  urethritis  exist,  a  purulent 
secretion  will  be  discharged. 

The  prognosis  is  very  varied.  In  injuries,  it  depends  cm  wb.ether 
urination  is  impeded,  and  whether  infiltration  of  urine  exists  or  is 
to  be  expected.  Impeded  urination  may  be  due  either  to  inflam- 
matory swelling  or  stricture.  The  less  the  inflammation  and 
infiltration  of  urine,  the  more  favourable  the  prognosis.  Injuries 
of  the  urethra  in  carnivora  are  graver  than  in  herbivora,  because 
they  readily  lead  to  gangrenous  cellulitis. 

Intra-urethral  injuries,  caused  by  careless  management  of  the 
catheter,  are  seldom  dangerous,  for  the  wound  opens  forwards  and 
hence  is  not  favourable  to  infiltration  of  urine.  On  the  other  hand 
injuries  by  foreign  bodies  easily  induce  retention  of  urine  and 
inflammation    in  the  mucous  membrane,   with   the  formation  of 
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urethral  calculi,   because  such   bodies  carry   with  them  organisms 
likely   to  determine   decomposition  of   urine.     Stricture   is   always 
grave,  especially  in  horses,  as  it  becomes  aggravated  with  time  ; 
the  greater  the  interference  with  urination,  the  greater  the  danger. 
Treatment.    The  chief    indications  are  to  prevent    retention  and 
infiltration  of  urine,  and  to  assist  union.    The  more  regularly  and 
rapidly  healing  )>roceeds,  the  less  the  chance  of  cicatricial  contraction 
and  stricture  formation.     The  wound  is  tre^-ted  on  general  principles, 
and  protected  as  far  as  ])ossible  from  discharge  of  urine.     Clean-cut 
wounds  of  the   nmcous   membrane   may   be   brought  together  with 
catgut  or  silk,  and  in  herbivora  sometimes  heal  by  first  intention. 
In  carnivora  it  is  still  more  important  to  suture  the  mucouo  membrane, 
in  order  to  prevent  infiltration.     For  the  same  reason  the  skin  wound 
is  best  left  open.     Under  these  circumstances  healing  by  first  intention 
occurs  in  excepticmally  favourable  ca.ses.     If  not,  the  skin  wound, 
when  not  already  larger  than  that  in  the  mucous  membrane,  may  be 
increased  in  size.     Jn  carnivora  the  injured  spot  should  be  washed 
every  hour  or  two  with  an  alkaline  fluid  (5  per  cent,  bicarbonate  of 
soda),  or  powdered  with  iodoform  and  bicarbonate  of  soda   (ecjual 
parts),  and  vegetable  diet  enforced  until  the  wound  is  healed.     The 
greatest  care  is  necessary  during  the  first  few  days  ;  after  granulations 
have  formed,  infiltration  of  urine  is  less  likely  to  occur.     Injuries 
produced    by   the   catheter   must   also    receive   close   attention.     If 
during  the  first  twenty-four  hours  great   swelling  and  relent  i(m  of 
urine  result,  urethrotomy  or  puncture  of  the  bladder  may  become 
necessary  to  prevent  rupture.     Foreign  bodies  should  be  removed 
as  soon  as  possible  from  the  urethra,  and  the  injury  they  may  have 
caused  treated  according  to  existing  circumstances. 

When  urine  has  infiltrated  the  tissues,  careful  provision  must 
be  made  for  its  exit,  by  inserting  drainage-tubes.  Scarification  may 
be  of  assistance. 

Though  strictures  of  the  urethra  may  be  dilated  by  passing  the 
catheter  or  a  ln)ugie,  and  urination  thus  assisted,  the  effect  is  seldom 
permanent,  and  the  method  not  of  much  practical  value.  In  large 
animals  it  may  temporarily  relieve  the  difficulty,  but  new  strictures 
soon  form.  Strictures  near  the  free  end  of  the  urethra  may  sometimes 
lie  cured  by  freely  laying  them  open. 

Urethral  fistula  is  caused  by  an  injury  healing  incompletely, 
and  leaving  a  little  opening  in  the  wall  of  the  urethra,  through  which 
urine  is  from  time  to  time  discharged.  It  may  sometimes  be  closed 
by  applying  the  actual  cautery  ;  but  often  it  gives  much  trouble 
to  the  pructitioner,  and  ends  by  producing  stricture  of  the  urethra. 
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M0U88U  8aw  Hueh  cases  in  dogs  after  injuries  to  the  urethra.  *  rohner 
improved  the  appearance  of  a  h..r«>  sufTering  from  urethral  hstula 
bv  performing  urethrotomy  at  a  point  above  the  fistula  where  there 
had  been  a  dilatation  of  the  canal.  Urine  was  afterwards  discharged 
by  the  artificial  o])ening. 

V      PARALYSIS   OF   THE   URINARY   bLADDER   (CYSTOPLEGIA). 

CATHETERISM. 

LoNO-coNTimTKi)  retention  of  urine,  tlue  sometimes  to  urethral 
calculus,  causes  over-distension  of  the  bladder,  paralysis  of  the  detrusor 
urinse,  and  inability  to  eject  the  urine. 

Paralysis  of  the  sphincter  vesic*  produces  involuntary  discharge 
of  urine '{eniiresis.  incontinentia  urina-).  Not  infrequently  retention 
and  involuntary  discharge  exist  together.  e.<j..  in  puerperal  apoi)lexy. 
influenza,  &c.  In  diseased  conditions,  like  ])ost-partum  paralysis, 
ha'inoglohinuria,  in  diseases  oi  the  brain  and  spinal  cord,  and  fractures 
of  the  dorsal  and  sacral  vertebra',  and  after  difficult  parturition, 
paralvsis  of  the  bladder  may  -ccur.  and  is  sometimes  as,..H'iated 
with  'paralysis  <.f  the  tail  and  paraplegia.  (Calculi  and  gravel  may  also 
produce  paralysis  of  the  urinary  bladder. 

Symptoms/ When  the  tletrusor  is  alone  paralysed,  the  bladder 
gradually  fills,  and  urine  is  discharged  in  small  quantities  (ischuria). 
If  paralysis  of  the  sphincter  is  also  present,  involuntary  discharge 
occurs  the  bladder  overflows  like  an  over-filled  vessel,  and  the 
c<mdition  is  described  as  ischuria  jiaiatloxa.  The  bladder  can  then 
he  emptied  by  i)ressure  from  the  rectum,  or  by  contraction  of  t.u- 
abdominal  muscles,  as  happens  during  defecation.  At  each  act 
a  variable  quantity  of  urine  is  discharge<l.  When  the  sphincter  1. 
completely  paralysed  urine  also  flows  away  in  an  unmterrupte.l 
stream,  even  when  the  bladder  is  incomi)letely  filleil  (enuresis): 
never, heless.  in  male  animals  the  bladder  always  fills  to  a  certain 

..e  prognosis  depends  on  the  active  cause.  In  general  it  i^ 
the  more  unfavourable  ihe  longer  the  eoiulition  has  existed  without 
visible  improvement. 

Treatment.     At  first  an  attemjtt    should  be  made  to    remove  th. 
cause.     Strjehnine,    canthariiles,    &c.,    may    be    given    internally: 
when,   in  consequence  of  paralysis  of  the  detrusor,  the  blad<ler   1. 
greatly  distended,  it  may  be  emy)tied  by  pressure  through  the  rectum 
or  sihould  this  fail,  l>y  the  cathcttr. 

The  use  of  the  catheter  (catheterisati.m)  callsfor  two  precautions  : 
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the  urethra  muHt  not  he  injure«l  internally,  nor  nni«t  infective  or 
(lecomiK)sing  material  he  introduced  into  it.  Failure  to  ohserve 
the  latter  precaution  may  result  in  decomposition  of  the  urine, 
inflammation  of  the  hladder  (cystitis),  or  even  fatal  pyelonephritis, 
on  account  of  the  inflammatory  processes  spreading?  as  far  as  the 
pelvis  of  the  kidney. 

In  (icrmany  elastic  ruhher  tuhes  are  generally  employed;  the 
outer  opening  is  somewhat  dilate*!,  whilst  tlie  opposite  end  possesses 
one  or  two  lateral  openings  (eyes),  hy  which  the  urine  nuiy  enter 
tl»e  catheter.  A  suitable  stilette  serves  to  assist  the  introduction 
and  cleansing  of  the  instrument. 

For   large   male   animals   one    large   catheter   generally   suffices  ; 


Fl<i.  437.    -Mrdiaii  scctidii  of  tln'  li!a<lilii.  iirctliia.  vaKiiin.  iuul  vulva  of  a  row. 
n,  Vaiiiiia  :  h.  vulva  :  (f.  bladder  :  c.  urethra :  /.  lilirul  sae  below  urethra  :  </.  clitoris. 

for  dogs,  tlexihle  and  metal  catheters  of  varying  calibre  must  be 
kept.  For  mares  and  cows  a  slightly  bent  tube  with  a  well-romided 
end  is  used,  thotigh  in  case  of  need  the  index  or  middle  finger  may 
replace  the  catheter.  The  introduction  of  the  catlieter  is  seldom 
difficult  in  these  animals  if  it  i)e  borne  in  mind  that  the  outer  opening 
of  the  urethra  lies  on  the  lower  wall  of  the  vagina,  over  which  tlie 
instrument  is  allowe<l  to  glide  forwards  until  it  enters  the  urethra. 
For  cows  imminger  uses  a  .special  instrument  ibout  13  inches  in 
length  and  ,\  indi  in  diameter,  witli  a  jiointcd  end  and  a  small  round 
head  ;  he  also  employs  a  metal  catheter  12  inches  long  and  \  inch 
hick,  slightly  bent  towards  the  roinuled  point,  which  is  i  inch  long. 
Before  passing  the  catheter,  the  cow's  head  is  firmly  tied  to  a  ring 
or  the  animal  is  thrust  against  a  wall.  The  liand  is  oiled  and  passed 
into  the  vagina,  where  the  o]iening  of  the  urethra  is  soon  discovered 
and  is  slightly  dilated  by  passing  the  forefinger  into  it.  The  catheter 
is  then  passed  in  and  "siipj-.cd  benc-ith  the  finger  into  the  urethra 
and  so  into  the  bladder.     As.  in  young  animals,  the  forefinger  can 
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scarcely  be  introduced  into  the  urethra  itself,  the  fore  and  middle 
fingers  are  passed  as  far  as  the  opening  and  the  catheter  introduced 
between  them.     A  blind  sac  (Fig.  437  /)   of  varying  size  exists  behmd 
or  below  the  opening  of  the  urethra  in  cows,  and  sometimes  renders 
the  passage  of  the  catheter  difficult,  the  point  of  the  instrument  readily 
passing  into  the  sac.    In  stallions  and  geldings  the  operator  stands 
at  the  side  of  the  abdomen  on  the  animal's  left,  and  draws  the  penis 
forwards  out  of  the  sheath.     In  order  to  grasp  it  more  firmly  a  cloth 
i.s  passed  round  the  penis,  and  the  catheter  is  then  introduced.     The 
instrument  must,  however,  have  been  previously  carefully  cleansed 
to  prevent  the  introduction  of  organisms  into  the  bladder,  and,  to 
allow  of  its  easy  passage,  the  surface  should  be  smeared  with  vaseline. 
In  the  anterior  sections  of  the  urethra  the  catheter  glides  easily  forward 
under  slow,  steady  pressure.     The  first  difficulty  is  on  passing  the 
bend  of  the  urethra  at  the  ischial  arch.     Here  an  assistant  must 
direct  the  point  of  the  catheter  towards  the  bladder  by  pressing 
on  it,  whilst  the  operator  thrusts  the  instrument  cautiously  on,  and 
gradually  retracts  the  stilette.     Violent   movements   at   this  stage 
are  liable  to  injure  the  urethra,  and  must  be  strictly  avoided. 

Immediately  the  end  of  the  catheter  has  passed  this  point  it 
again  glides  easily  forwards,  and  finally  attains  the  neck  of  the 
bladder,  which  seldom  opposes  any  resistance  to  its  entrance.  The 
stilette  is  thfn  withdrawn  and  the  urine  allowed  to  escape. 

In  bulls  and  oxen  only  the  forward  end  of  the  urethra  as  far  as 
the  "S  "-shaped  curve  can  l)e  catheterised.  and  even  this  seldom 
becomes  necessary.  The  same  is  true  of  rams,  though  in  them  the 
entrance  is  rendered  still  more  difficult  by  the  vermiform  appendix. 
In  ca.se  of  need,  the  appendix  may  be  cut  off  or  the  urethra  incised 
behind  this  point  (see  "  I'rethrotomy  in  Ruminants"). 

Catheterisation  is  easiest  in  the  dog.  The  animal  is  placed  on 
a  table  in  the  dorsal  position,  with  the  left  side  towards  the  operator. 
I'he  penis  is  then  exposed  by  the  method  descrilied  under  "  Urinary 
Calculi  in  the  Dog,"  and  the  catheter,  previously  carefully  prepared, 
passed  into  the  urethra.  To  prevent  injuring  the  canal  at  its  curve 
over  the  ischial  arch,  the  instrument  is  passed  as  far  as  this  point, 
and  the  stilette  then  drawn  back  at  the  same  rate  as  the  catheter 
advances;    when  the  bladder   is    reached,  the  stilette  is  removed 

entirely. 

By  means  of  the  catheter  not  only  can  decomposed  urine,  &c., 
be  rera(.ved.  but  fluids  may,  if  necessary,  be  introduced  into  the 
bladder  and  its  mucous  membrane  directly  treated.  Baertz,  in  a 
case  of  strangurj',  injected  infusion  of  belladonna  with  good  results. 
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Grintzer  »tateH  liaving  ciiretl  contraction  of  the  neck  of  the  bladder 
which  impeded  catheterisation  in  a  horse  by  ciyHters  of  chloral  hydrate, 
renewed  at  intervals  of  a  quarter  of  an  hour. 

VI.     .NFLAMMATIOM  OF  THE  URINARY   BLADDER  (CYSTITIS). 

Inflammation  of  the  mucouw  membrane  of  the  urinary  bladder, 
when  not  arining  from  infection,  results  from  decomposition  of  the 
urine  (alkaline  fermentaticm),  and  irritation  produced  by  products 
of  such  dei-omposition  ;  or  from  mechanical  lesions  produced  by  hard 
bodies  like  cystic  calculi.  In  females  infective  processes  of  the  uterus 
and  vagina  may  extend  to  the  bladder,  especially  soon  after  parturition. 
Roder  saw  such  a  case  in  the  cow.  Frequently  cystitis  is  due  to 
iixfection  conveyed  by  the  catheter.  Finally,  irritant  substances, 
cantharides,  oil  of  turpentine,  and  the  like,  excreted  in  the  urine, 
may  cause  inflammation  of  the  cystic  mucous  membrane. 

Inflamnuition  of  the  outer  surface  of  the  bladder,  that  is,  of  the 
serosa  covering  it  (pericystitis),  sometimes  occurs  as  a  diffuse  peritonitis 
after  castration  and  similar  causes.  It  may,  however,  appear  locally 
in  consequence  of  chnmic  inflammation  spreading  from  the  uterus 
or  rectum. 

In  a  horse  descril»ed  by  Oeben,  which  had  suffered  for  four  days 
from  colic,  and  had  died  after  passing  large  quantities  of  fmves  and 
exhibiting  continuous  straining,  the  wall  of  the  urinary  bladder  was 
f(mnd  to  be  nearly  2  inches  thick,  the  walls  of  the  rectum  and  of 
the  iliac  arteries  were  as  thick  as  a  man's  linger,  but  showeil  no 
diminution  of  their  lumen  ;  probably  the  intlainmatory  process  had 
started  from  the  rectum. 

Siedamgrotzky  was  able,  by  washing  out  the  bladder,  to  remove 
a  great  (quantity  of  sediment  from  a  horse  which  had  suffered  from 
enuresis  paralytica,  and  which,  though  continuall  straining  to  pass 
urine,  could  only  eject  small  quantities  in  jerks,  whilst  at  other  times 
discharge  wcurred  involuntarily.  The  horse,  however,  died,  and 
on  post-mortem  was  found  to  havs  suffered  from  purulent  fibrinous 
cystitis,  })yelonephritis,  and  peritonitis.  Friedljerger  reports  a  ca*ie 
of  chronic  hemorrhagic  purulent  cystitis  in  the  horse,  caused  by 
(cystic  calculus. 

Symptoms.  Hepeate<l  attempts  to  urinate  and  the  passage  of 
small  quantities  of  unhealthy  urine  point  to  the  presence  of  tlu- 
disease.  The  animals  often  stretch  out  as  if  about  to  micturate  ; 
male  animals  may  exhibit  erections,  and  females  contraction  of  the 
vagina.     Pressure  through  the  rectum  or  vagina  on  the  almost  empty 
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bladder  causes  acute  i>ain.  The  urine  diHihargecl  w  turbid,  and 
Hhows  on  microscopical  examination  much  cystic  epithelium,  bl(KKl. 
pus  corpuscles,  flakes  of  mucous  men>brane.  and  not  infrequently 
crystals  of  triple  phosphatt^  in  the  well-known  coftin-lid  shaiMnl  form. 
In  caruivora  micturition  is  ditttcult  and  painful ;  the  urine  contains 
mucus,  albumin,  epithelial  debris,  white  corpuscles  and  bacteria, 
and  Rives  an  alkaline  reaction.  There  is  great  depression  with  fever 
and  constipation,  and  the  appetite  is  diminished  or  sui>pressed. 

Pus  in  any  considerable  (luantity  |>roduces  a  yellow  sedin»ent . 
whilst  in  fibrinous  cystitis  false  membranes  are  diwhargt'd  with 
the  urine.  Infection  of  the  bladder  is  usually  associated  with  fever, 
the  intensity  of  which  inclicates  the  nature  and  significance  of  the 
di.sea«e.  Cystic  calculi  are  often  indicated  by  discharges  of  blood, 
especially  after  work  (si-e  "Urinary  Calculi  in  the  Horse"). 

Chronic  pericystitis  seldom  produces  marked  symptoms,  but  l»'n<ls 
to  gradual  thickening  of  the  bladder  wall ;  and  post-mort<^m  sIk.ws 
a  c(mditi(m  greatly  resembling  those  hypertrophic  processes  res\ilting 
from  long-standing  obstruction  to  urination  (dysuria),  which  arc 
as.s«K-iated  with  abnormal  distension  of  the  bladder  itself.  Funfstiick. 
when  making  the  post-mortem  of  a  goat,  found  the  bladder  of  enormous 
size  and  containing  52  pints  of  fluid. 

The  course  of  this  disease  varies  ;  for  whilst  purulent  fibrinous 
cystitis,  either  directly  or  in  consequence  of  complication  with 
j)yelonephriti8,  soon  proves  fatal,  pericystitis  and  chrcmic  inflam- 
mation, caused  by  cystic  calculi  or  sediments,  may  continue  indefinitely 
if  the  cause  of  the  disease  be  not  removed.  Catarrhal  cystitis  usually 
disappears  in  a  few  days. 

Prognosis,  and  indeed  treatment,  therefore,  dei)end  on  the 
indications  furnished  by  a  careful  examination  of  the  urine,  which 
must  be  considered  in  conjimction  with  the  symptoms.  It  should 
l)e  rememliered  that  many  of  these  diseases  have  a  great  tendency 
to  recur. 

Treatment.  Some  iK-netit  results  from  the  administration  of 
medicines  which,  excreted  with  the  urine,  exert  a  curative  etfeit 
on  the  cystic  mucous  membrane,  l>ut  direct  treatment  is  alway.>< 
more  etfectual.  Boric  acid,  salol,  saliydic  acid,  biborate  of  soda, 
chloride  of  potash,  and  other  metlicines  have  been  used,  and  may 
prove  of  service  in  s'-uple  catarrhal  inflannuation. 

But  immediately  putrefactive  changes,  esjtccially  alkaline  fer- 
mentation of  the  urine,  ai»pear,  local  treatment  must  la-  resorted 
to.  The  urine  should  be  drawn  oil,  and  (he  bladder  irrigated,  lu. 
or  three  times  a  day,  through  a  gum-clastic  catheter  or  rubber  tube 


PKItLAI'SK   ANI»    INVKRMIOS    OK   TIIK    rRINARY    ni.Alll>KR. 


04.1 


with  salicylic  acid  (one  jier  cent,  watery  solution),  carbolic  acid  (0-5 
per  cent.),  Bublimate  (0  5  per  l.tHMt),  boric  acid  (2  per  cent.),  rcHorcin 
(1  til  2  \HiT  cent.),  protargol  (3  per  cent.),  nitrate  of  silver  (0  5  to  1 
|)er  cent.),  or  tannin  (I  to  2  per  cent.).  The  chief  tlittiiiilly  is,  that 
in  male  animals  the  treatment  can  only  be  carried  out  by  e.vperts. 
The  lotions  should,  of  course,  be  warmed  to  body  temperature. 
(Joiuietions  and  sediments  are  rentoved  by  vigorously  washing  out 
the  blad(h'r,  or  by  surgical  operation.  Chntiiic  cystitis  in  tiic  dog 
has  lately  been  treated  with  sidol,  which  renders  the  alkaline  urine 
acid,  clear,  and  free  of  otTensive  smell;  it  is  well  liorne  by  thestonuich, 
and  is  decomposed  by  the  pancreatic  juice  in  the  small  intestine 
into  salicylic  acid  and  phenol.  This  treatment  may  be  supplemented 
by  giving  milk  dilute<l  with  Vichy  water,  or  by  frequent  doses  of 
sodiinu  bicarbonate.  Constipation  should  Im-  relieved  l>y  oil  or 
glycerine  enemas,  or  by  cascara  pills. 

VII.     PROLAPSE,  RETROFLEXION  AND  INVERSION  OF  THE 
URINARY   BLADDER. 

In  cows  and  sows,  infrequently  in  bitches,  the  lower  wall  of 
the  vagina  is  ruptured  during  delivery,  the  urinary  lihulder  pass»'s 
througii  the  opening,  and  may  even  project  beyond  the  vulva 
(prolapsus  vesicas).  The  condition  is  distinguished  by  the  prolapsed 
viseus  Ijeing  covered  with  serosa.  Gradually  it  i)econ»es  distended, 
and  aasumes  an  almost  spherical  form  ;  small  quantities  of  urine  are 
discharged  on  pressure.  By  introducing  the  hand  or  finger  into  the 
vagina  close  to  the  prolapsed  portion,  the  rupture  in  the  lower  wall 
can  be  felt.  Occasionally  in  dogs  and  pigs  the  bladder  may  be  found 
in  perineal  and  inguinal  hernise,  and  its  presence  is  seldom  recognised 
Ix'fore  opening  the  hernial  sac. 

Diagnosis  of  prolapse  is  seldom  difficult  ;  but  as  the  condition 
(Hcurs  durii.g  jiarturitioii,  the  swelling  might  poss!l)ly  be  mistaken 
for  the  presenting  fcetal  envelopes,  and  grave  results  ensue  if 
}>erforated  under  this  erroneous  idea.  In  the  dog  retroflexiijn  of  the 
bladder  is  sometimes  produced  by  the  repeated  expulsive  efforts 
which  occur  in  obstinate  constipation,  enlarged  prostate,  and  difficult 
parturiti(m.  The  pelvic  connective  tissues  give  way  gradually  under 
the  pressure  on  the  bladder,  which  is  forced  back  towards  the  anus 
where  it  forms  a  soft,  cyst -like  swelling  between  the  anus,  buttock,  and 
base  of  the  tail.  Micturition  is  slow,  but  usually  the  urine  can  1h> 
oxjH'lled.  Occasionally,  when  the  urethra  is  l)ent  or  compressed, 
there    is    retention    with    straining,    colicky    pains,    and    suddenly 
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increa8etl  tennion  of  the  swelling.     The  tondition  may  Iw  rnktaken 
for  an  ulMK-j-Hf*,  and  care  in  riMjuired  in  appiying  tn-atment. 

Invtnioii  o(  the  urinary  bladder  ih  a  cimdilion  in  which  the 
bladder  i«  turned  innide  out.  piWHing  througli  the  urethra  m.mething 
like  a  revereed  p<Kket  ;  the  accitlent  haM  up  to  the  prenent  aim<»«t 
ulwayH  l)een  ohwrved  in  mares  during  or  mnin  after  parturition. 
(Sriiger  Haw  it  in  a  mare  which  had  nhortiy  In-fore  alM)rted,  an«l  HutTere<l 
rupture  of  the  perineum.  I^innecker  noted  inversion  in  marex  hotli 
during  pregnancy  and  after  parturition.     I.rfinziiloti  han    recorded 
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57  cases  :  5:»  in  mares,  1  in  a  low,  I  in  an  ass,  and  2  in  sows.  Esser 
«liagnoscd  the  condition  in  sows,  also  after  jiarturition.  It  therefore 
seems  that  about  this  time  the  urethra  is  abnormally  dilated,  n 
condition  necessarily  antecedent  to  inv«'rsion  of  the  nladder.  Mann 
saw  a  mare  in  which  the  inversion  did  not  o<-cur  until  three  weeks 
after  parturition.  Hauscher  speaks  of  a  two-and-a-half  year  old 
filly  which  sutTcrcd  from  inversion.  Forcible  dilatation  of  the 
urethra  in  mares,  practised  for  the  removal  of  cystic  calculus,  may 
lead  to  inversion  if  the  muscles  of  the  abdomen  are  powertuiK 
contractetl. 
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liivorHiiin  of  the  hlHtidcr  m  iliHtiiiKuiHlK-d  by  thu  pri>tH'no<>  of  a 
H|th(>ricHl  HWt  llinf(,  of  vuriiililt*  nizc,  citluT  in  the  vuKiiiii  or  protrutliiiK 
iH'yoiui  the  vulva  (Fig.  438).  It  uppearH  to  Im>  tough,  t'ltiHtic,  with  a 
inoiHt  oorrugiitcd  HurfHoo  of  n  roddiHh  colour,  uml  on  the  up|H>r  uM|H><-t 
of  itM  attaehetl  or  count rictwl  extremity  the  oriliccH  of  the  ureterH 
may  Ik>  Heen  ax  nipple-like  prominences  within  two  folds  of  the  mucous 
membrane 

Hy  lifting  up  the  swelling,  or  pressing  on  it,  or  on  moving  the 
animal,  urine  (from  the  distended  ureters)  trickles  from  it,  4>r  spurts 
in  a  double  stream  (Fig.  438). 

The  nnicous  mend)rane  by  continuous  exposure  gradually  «lries, 
is  soiled  l>y  dirt  and  dust,  and  may  finally  iM'come  necrotic.  When 
the  condition  has  existed  for  a  long  time  stenosis  of  the  urethra  may 
l«-ad  to  strangulation  of  the  bladder,  which  is  shown  by  severe 
congestion,  and  sometimi-s  ends  in  rupture. 

Prognosis.  Prolapsus  vesica-  is  evidently  graver  than  inversion, 
as  tlie  peritoneal  cavity  is  opened  and  peritonitis  is  liable  to  occur, 
a  danger  whch  is  alwent  in  inversion.  Repositior.  is  only  possible 
in  recent  jirolapse,  where  the  serosa  of  the  bladder  has  undergone 
no  considerable  change.  Otiierwise  sejitic  peritonitis  iK-curs,  and 
invariably  proves  fatal.     The  prognosis  it  favourable  in  inversio 

vesica; ;  the  mucous  membrane  of  the  iilder  possesses  greater 
resistance,  anil  even  when,  after  sui-cessfui  reposition,  irritation  is 
marke<l,  cure  is  not  impossible.  The  animal's  progress  depends 
principally  on  the  condition  of  the  mucous  nuMubrane  and  on  the 
<-alibre  of  the  urethra.  As  lung  as  these  allow  of  reposition.  (i|  i-ration 
must  Im-  atten«pted,  as,  in  the  event  of  its  failing,  nothing  remains 
but  am]nitation  of  the  bladder.  Failure  to  distinguish  inversion 
of  the  bladder  from  fietal  mendtranes  has  sometimes  led  to  awkwartl 
coiLsecjuences  both  for  patient  and  operator. 

Treatment.  I'rovidetl  the  serous  coat  of  the  prolapsed  bladder 
is  little  changed,  it  should  be  carefully  cleansed  with  disinfectants 
and  attempts  made  to  replace  the  viscus.  At  the  same  time  the 
wouml  in  the  vagiiui  nuist  receive  attention.  Unless  the  animal 
strain  much,  a  repetition  of  the  prolapse  need  scarcely  be  feared, 
and  can  be  provided  against  by  injecting  lukewarm  fluid  into  the 
replaced  bladder.  Riviere  diagnosed  prolapse  of  the  bladder  in  a 
cow  soon  after  labour.  The  rupture  in  the  vagina  was  3J  inches  in 
length.  After  discharge  of  the  contents,  the  bladder  was  rej)laced, 
and  though  severe  straining  ensued,  the  condition  did  not  recur. 
Recovery-  was  complete.  When  the  rupture  in  the  lower  wall  of 
the  vagina  lies  not  far  from  the  vulva  an  attempt  might  be  made 
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ti>  Huturt'  i1,  to  prevent  rwurrcnw  niid  to  gUHnl  ..  ;Rinnt  the  pawHane 
of  urine  into  the  Blwlominrtl  eavity. 

For  N(r«fl«]i*d  hiu.Uler  in  the  iloK-  «'♦•<  '•"  K"  ''  <liffi«iilty  >n 
urinating,  .i  lnx..tive  .liet  Hhoui.l  U-  pn-mrilH-.!.  If  retention  «Keur. 
eiM'ma*  of  oil  or  warm  water  nhoiihl  Im>  given  ;  while  re|Mmition  of 
the  hla«Uler  niav  he  eff.Hte<J  l.>  raininjt  the  .logH  hind  quartern  and 
applviiiK  light  'pre-Hure  to  the  Hwelling.  A  Hiiger  innerted  in  the 
ntti'un  may  |>rove  of  nmdi  anniHtanee  in  the  ne<eHHary  manipulatioUM. 
If  the  hladd.'r  in  mu.h  diHtencU'd,  it  nniM  Ik^  punctured  -uning  a 
Km-  hollow  nwdle  and  the  urine  drawn  otf  ;  afterwards  further 
elfortu  at  reduetion  Mh  aid  Ik>  trietl. 

When  the  hiachler  iHTonu-H  Inverted,  the  tirnt  point  in  to  efTeet 
repoHition  l>efore  the  mueouK  memhrane  in  much  altered.  After 
expelling  fie  peritoneal  fluid  from  the  inv.rted  hiadder  hy  prennure 
and  cleaning  the  prolapned  part,  the  animal  may  \te  placed  with  the 
hind-quartern  high  and  a  twitch  applied;  hut  operation  under 
ana-HtheMia  in  the  recumU-nt  position  nhould  »)e  preferred.  The 
urethra  is  sometimes  ho  wide  that  the  displaced  hlatkler  can  Ih'  passed 
through  it  with  the  hand,  hut  should  it  prove  t<M)  narrow,  a  blunt 
stick,  well  roimded  otf  at  one  end  to  prevent  injury  to  the  bladder, 
may  l)e  employed.  I^innecker  employs  a  probaiig  for  this  purpose. 
Tlu-  hand  or  stick  is  placed  <m  the  base  of  the  bladiler  and  the  latter 
gently  pushc<l  through  the  urethra.  By  injecting  a  lukewarm  fluid 
like  boric  acid  lotion,  dilute<l  alum  lotion  (1  to  5  per  cent.)  or  tan  'in 
(1  to  -i  per  cent.),  recurrence  may  be  i)revented  and  inflanmiatory 
reaction  the<ke<l  ;  such  solutions  also  favour  contraction  ()f  the 
urethra.  Hy  slow  exercise,  pressure  on  the  loins,  or  by  administering 
an  anodjnc!  straining  and  possible  recurrence  may  be  obviate«l. 

Hiniicckcr  ni.liuc<l  an  iiivcrsi.m.  but  us  it  rcapix-arcd  five  <lays  Inter 
he  scwcti  in>  the  oriticc  of  the  luithra,  grasping  and  raisnig  the  iiiuioiis 
nuinbranc  with  the  left  hand,  iin.l  passing  a  l.-ad  wuv  through  it,  after 
whieh  HHovciv  t<M)k  place.  lb>lgei.  su.-ecssfiilly  clTc<ted  n-|H.sition  hvc 
w.-cks  after  the  tirst  apiK-anuice  .  probably  the  bladiler  was  not  eontuniously 
exiH.seil  The  same  applies  to  the  ease  relat<Ml  by  Degive,  ni  which 
repositiui.  or  reversion  was  sueee.s.sful  fourteen  days  after  the  viscus  hrst 
protruded. 

As  a  rule,  however,  t.  .-  surface  of  the  mucous  mcnd)riine  is  so 
mu<h  injured  during  prolonged  exposure  as  to  beconu>  necrotic, 
in  which  case  reposition  is  contra-indicated,  and  amputation  of  the 
bladder  otft-rs  the  only  chance  «)f  recovery.  Though  this  certainlv 
ih'priveh  the  animal  of  the  natural  reservoir  for  the  urine,  which, 
therefore,   flows  contiimously   or  is   discharged  in  small  quantities 
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fnmi  tlu<  vHKiim.  y«'t  iw  it  «li  -m  n<>«  h-imIit  .inliiiury  workinn-horMw* 
nnd  r<iv»n  uwU'HK  il»*  «-iii|>liiyiii*'iil  i**  Moiiu-tiim'M  jiiHtitU'ii. 

Partial  amputation  of  ilic  Itluddfr  Im  Ki-iu-nilly  ctTi'itiMl  hy  liKntion. 
••an*  iH'iim  <ak«'n  to  iivuUI  itulutliiiK  any  iiortion  <>f  llir  nn'tiTH.     Ah 
tl«'  li){iitiin>  fnnlK  to  mIIiIc  fnrvvanlH  olT  the  H|ilicri<'iil  Hwcllinn  ami 
ovor  tlif  iiri'tcrs.  (litTcictil  iiiflli.ulMif  ii|tt'ruliiiii  liavr  Im-i-ii  Mii(j)i<-ftt»'il. 
Honu-  rfcoiiiMK'iul   tnuiHfixiiiK'   llu-   I.IikIiIit  ami    li«aturinK   lai   Intth 
nidi'M,    thai    ii«,    a|i|»l.\int{    t\M'    lipiliin".     tUlu-ix    |iri'ffr    the   siinplf 
liKHtiirc.  traiir«lixiii^'  tin-  l>lii(lil<r  wild  a  mrdic  in  fioiil  r*ti  as  to  ^'^•<•ur«• 
tln'  linatiin-  in  poHitinii.     HaiiK  |ian(*fM  .1  sfcomi  linaliiic  in  front  of 
Hiul  at  right  anvl*'"  lo  the  lii!*!.  and  aftir  rnttiiiK  away  tin-  IdaddtT 
t'urrieH  Iho  linatiircn  liackwartU  and  tit-M  thtin  in  tin-  form  of  a  ir<»Hs, 
Thf  wanu-   rrHult    i«   nioro  Miniply  attained,   without    tranxtixing  tlu' 
hJHddvr.  Iiy  hiying  a  taju'  with  its  tworndH  ahovi*  and  Iwlow  tin-  nwk 
of  th«'  lihiddor,  tlu«  rest  of  tin-  tap*'  cxtcndinK  over  th»'  hlachU-r  in 
thf  mitldh-  lim- ;    th«  liKuluro  in  tlu-u  appli«'d,  fudtracing  tho  tapt-, 
and  tlu'  two  fr«>»'  t'lvU  arc  carrit-d  liackwardH  and  ti»'«l  at  the  hark 
of  t'       •'  >tru«ion.     If  thf  hiachh-r  \tv  not   ininu'diaifly  lut  of!  after 
ligutioi      it    ploughs    away    in    a    few    dayw,    thougli.    iinieHM   ehiMtie 
ligatures  are  used,  it  iw  ne«eHHary  to  tighten  the  ligatures  at  intervals 
during  the  next  few  days;    llu'  elailic  ligature  is.  however,  much 
preferable.     A  sound  may  he  passed  into  t!ie  ureters  to  ascertain  their 
position  iH'fore  securing  the  ligature.     When  adlu-sions  have  already 
(KTurred    hetween  the   layers   of   peritoneum  covering   the   bladder, 
it  may  he  simply  cut  away,  as  was    done  by  (Jaullet  in  the  ease  of 
a  mare.     The  bleetUng  was  insignificant  and  recovery  soon  occurred 
As,  however,   it    is   never  certain  that   the  adhesions  are  firm,   the 
ligature  deserves  preference.     The  portion  of  bladder  not   included 
in  the  ligature  gratlually  ri-tracts  into  the  vagina  after  the  free  portion 
has  slt)Ughed,  and  the  external  appearance  of  the  animal  is  not  much 
injured. 


VIII.    TUMOURS  IN  THE  URETHRA  AND  BLADDER. 

Nkw  growths  in  the  urethra  soon  impede  urination;  hence  tlh' 
animals  are  either  slaughtered  or  die  of  the  condition,  and  opportunities 
of  noting  or  treating  tumour  of  the  urethra  during  life  are  .ire. 
Matthias,  however,  found  a  polypus  of  the  urethra  in  a  gc  ing. 
Vorberg,  1(»-12  polyp-like  new  growths  in  an  ox  ;  they  were  i  to 
15  inchi-3  in  length,  and  clow-iy  imcketl  together  at  '-nc  spot.  The 
polypus  noted  by  Matthias  v. as  «  iiuhes  long,  ii  broad,  and  had  its 
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seat  not  far  from  the  orifice  of  the  urethra,  so  that  it  could  f>e  grasped 
with  cU-essiug  forceps  and  removed. 

New  growths  in  the  bladder  are  more  frequent ;  they  may  »>e 
either  innocent,  like  fihromata,  lipomata,  myxomata,  or  malignant 
(cancer). 

The  collection  in  ('oiK-nhagen  contains  the  bladder  of  a  cow  with 
"fibrous  cancer'  (Bung).  I'Hug  has  stn-n  carcinoma  of  tbc  bladder  in 
a  hon*  SiediMUgrotzkv  <lescribcd  epithelioma  of  the  bla<lder  m  the  horsti ; 
the  dis»Nisc  had  extendwl  to  the  i^ritoncum  and  caused  secondary  growths 
in  the  omentunj.  He  also  found  in  o.xcn  leucocytha-mic  uifiltration  of 
the  wall  of  the  bladder,  the  uterus,  and  the  ligaments  of  the  uterus.  E.sHer 
was  able  to  diagnose  bv  manual  examination  from  the  rw;tum  dunng  life 
a  larije  papilloma  in  the  bladder  of  a  cow.  W'oltT  and  Leisering  discovcrt-d 
mvxomata  in  the  same  region.  Cows  ap|)ear  to  suffer  from  new  gn.wths 
in"  the  bladder  oftencr  than  horses,  not  infre(iucntly  from  carcinomata  ; 
tubeivulous  growths  arc  common  near  the  oiwnings  ot  the  ureters  in 
the  Trigonum  Vesicic  Ijcutaudii.  Barnick  discovered  a  tumour  twice 
as  larne  as  a  man's  head  in  the  blad.lcr  of  a  horse  which  had  died  with 
symptoms  of  difficulty  in  urination  and  colic.  Tright  fouiul  a  myoxma 
of  the  bladder  in  a  dog. 

Demeurisse  diagnosed  cancer  of  the  bladder  in  a  bitch  suffering  from 
cancer  of  the  udder  ;  the  growth  could  he  reiogniscd  as  a  i)ainful  swelling 
on  examination  per  amim.  The  animal  showed  i)rogressive  emaciation 
and  died  in  a  short  time  .  on  iKist-inortcm  a  ix-rforation  was  found  in  the 
uDper  wall  of  the  bladder,  through  whi»h  urine  had  Mowed  into  the 
abdominal  cavity  Near  the  neck  of  the  bladder  lay  a  carcinoma  which 
had  prevented  the  passage  of  urine. 

Symkitoms.  Tumours  in  the  urethr;:  are  recognised,  like  strictures, 
hy  their  causing  gradually  iiicrea.sed  difficulty  in  urination.  Ihiring 
the  t  the  stream  of  urine  becomes  smaller  and  smalU-r.  until  finally 
drops  alone  are  pa.ssed.  Disiilaceiucnt  of  the  tumour,  slight  swelling 
of  the  mucous  memlmine,  or  the  formation  of  a  lilood  clot  may  tend 
to  the  sudden  development  of  symptoms.  On  passing  the  catheter 
the  obstructi(m  is  found  t.)  be  more  or  less  soft,  which  differentiates 
a  tumour  from  a  urinary  calculus. 

The  growth  of  tumours  in  the  bladder  gradually  diminishes  its 
capacity  and  causes  urine  to  be  passed  more  frequent ly.  New  growths 
sometimes  cause  iirofuse  bleeding  ;  the  urine  takes  on  a  bloody 
character,  usually  dots  of  varioi -•  sizes  are  discharged;  dysuria 
may  also  occur,  especially  if  the  tuincur  lie  near  the  neck  of  the  bladder. 
Purulent  inflammation  in  some  cases  accomi)anies  new  growths  : 
the  urine  appears  turbid,  and  on  standing  de})osits  a  sediment.  The 
presence  of  tunuuirs  in  the  bladder  is  often  .signalised  by  the  deposit 
of  salts  and  the  formation  of  precipitates,  hence  microscopical  and 
chemical  examination  of  the  urine  should  lie  employed  to  discover 
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tiif  origin  of  turbidity.  The  syinptoniH  having  Buggented  tumour 
formation,  the  diagno^iH  can  Iw  verified  hy  examination  per  rectum 
or  per  vaginam.  Not  until  the  new  growth  attains  a  conHiderable 
size  <l<H's  it  give  rise  to  disturbance  ;  a  soft  mass  may  be  felt  in  the 
bladder,  just  as  a  hard  mass  may  be  felt  when  a  calculus  is  present. 
In  mares  and  cows  the  swelling  may  sometimes  Im-  felt  from  the 
urethra. 

The  prognosis  is  usually  unfavourable.  Only  when  the  new 
growth  is  near  the  outlet  of  the  urethra  and  can  be  removed  is 
prognosis  hopeful.  Though  tumours  in  other  parts  of  the  urethra 
may  occa^tionally  be  removed  by  performing  urethrotomy,  yet  their 
existence  and  p<isition  can  seldom  be  so  exactly  determined  as  to 
justify  operation,  especially  as  more  or  less  serious  conse<iuences 
always  ensue.  Uejnoval  of  tumours  from  the  bladder  is  likewise 
very  difficult,  and  this  of  itself  sufficiently  explains  the  unfavourable 
character  of  the  jjrognosis. 

Treatment.  Pedunculated  tumours  near  the  free  end  of  the 
urethra  may  be  torn  away  witli  dissecting  or  dressing  forceps.  Where 
in  male  animals  the  growth  cannot  be  grasped,  the  lower  wall  of  the 
urethra  is  laid  open.  The  ])osition  of  the  tumour  and  the  practica- 
bility of  operation  having  been  ascertained,  removal  may  sometimes 
be  elfecteii  by  opening  the  urethra.  Urethrotomy  may  be  resorted 
to  as  a  palliative  when  animals  have  to  he  kept  alive  for  some  time 
to  gain  condition  or  to  be  prepared  for  slaughter. 

Cystic  tumours  arc  seldom  removed,  being  generally  recognised 
too  late  for  successful  <.|;<rati()n.  Schmidt  and  Mogford  have, 
however,  recommended  everting  the  bladder  in  mares  to  remove 
tumours.  Schmith  states  having  carried  this  out  in  the  horse,  and 
having  removed  a  polypus  weighing  40  ounces.  Mogford  declares 
eversion  of  the  bladder  to  be  easy  in  mares.  After  removing  the 
tumour  the  bla<lder  is  washed  out,  and  tlie  concretions  which  often 
occur  here  removed.  Mogford,  however,  d(K's  not  give  any 
satisfactory  ilescription  of  his  method. 

Nevertheless,  both  in  mares  and  cows,  it  is  worth  trying  to  dilate 
the  urethra,  so  as  to  be  able  to  enter  the  bladder  with  polypus  forceps 
or  the  hand.  Though  the  method  is  certainly  not  easy,  there  seems 
no  doubt  that  where  it  succeetls  tumours  may  l»e  removed  and  recovery 
etTected.  Levens  thus  removed  a  fd)roma  as  large  as  a  goose's  egg, 
which  lay  at  t  he  neck  of  the  bladder  in  a  cow.  Eversitm  of  tlie  bladder 
would  probably  often  follow  dilatation  of  the  uretlira  if  the  animal 
were  not  chloroformed.  Ana?sthesia  is  therefore  advisable  in  horses, 
and  even  in  cattle,  especially  if  not  intended  for  immediate  slaughter. 
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In  dogs  and  other  -mall  animals  tumours  may  be  removed  from  the 
bladder  by  resorting  to  laparo-cystotomy  (see  under  "  Urmary 
Calculi "). 

Schnii.lt  ivnu.ve,!  a  cysti.  iH,Iy,n.s  from  a  Kel.lin«  by  l'^;^'™^ 
urethrotomy,  an.l  bmvking  .l<mu  intorvemng  tissues  »«  J*";  *;*.  V'^*^^'^ 
of  the  bl^Uler;  he  was  then  able  to  excise  aiul  extract  the  pedu 
culated  tumour  ;  the  o,«ration  wouiul  healed  lu  eighteen  (ays  Heyuc 
describes  a  case  of  fistula  between  the  small  intestiue  and  bladder  a  rather 
rare  condition.  The  small  intestine  was  adherent  to  the  base  of  the  bladdu 
with  which  it  communicated  by  an  o{x.ui..g  J  to  1  inch  in  width  lh« 
animal  had  sutTenni  from  weakness,  defective  apj^tite.  diarrh.ea,  and  great 
emaciation. 
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DISEASES  OF  THE  MALE  ORGANS  OF 
OENE  RATION. 

I.     INFLAMMATIOH    OF    THE    PREPUCE. 

TiiK  i)rf|)iuf,  (•(insisting  of  ii  (luplit-atun'  of  the  skin,  is  liable 
to  inHuniniato'y  changt's.  whidi  present  very  notable  differences 
in  symptoms,  eourse,  and  results,  in  the  various  classes  of  animals. 

Intlanunation  of  the  sheath  (acrobystitis  or  ])osthitis)  and 
inflammation  of  the  glans  penis  (balanitis),  may  exist  separately 
in  the  horse,  but  in  the  dog  anil  bull  they  are  often  associated, 
constituting   balano-posthitis. 


(i.)    INFLAMMATION    OF   'I'HF    PREPICE    IN    THK 

HOUSK. 

In  the  horse  the  covering  of  the  i)onis  is  ■  .  iiliar  in  that  it  consists  of 
a  double  involution  of  the  skin,  that  is.  it  is  fc  '  of  an  inner  fold  (prepuce 
in  the  narrow  sense  of  the  wonl)  and  of  an  .  cr,  the  so-called  sheath. 
The  visceral  portion  of  the  iirst  covers  the  end  of  the  iienis,  clothing  it 
dost^ly,  and  lying,  when  the  [lenis  is  not  erected,  in  folds,  hut  these  disapi)ear 
on  eri-ction.  The  outer  fold  forms  a  layer  as  thick  as  the  linger,  attached 
to  the  under  surface  of  the  nieuiber  by  the  iiuier  fold  of  the  sheath  ;  the 
latter  presents  a  .sj-cond  considerably  thicker  covering,  which  is  rcHccted 
backwards  at  the  entrance  to  the  sheath,  to  become  continuous  with  the 
skin  of  the  scrotum.  The  imicr  lining  of  the  sheath  and  the  outer  folil 
of  the  prepuce  aif  provided  with  munerous  sebaceous  and  sweat  glands, 
the  secretions  of  which,  together  with  the  loosened  masses  of^ei)idermis. 
form  a  blackish-grey  fat-like  material  (smegma  pivputii). 

in  hor.ses  inHammation  of  the  jirepuce  is  not  infreipiently  produced 
by  the  animals  failing  to  extend  the  j)enis  d  ring  urination,  and 
discharging  the  urine  into  tlu-  i)re|)uce.  This  produces  contiimous 
irritati(m,  thickening  and  subsequent  contract i(Ui  of  the  folds  of 
skin,  and  finally  stenosis  of  the  outer  folds  of  the  sheath,  which 
renders  it  impossible  for  the  aniniul  to  expose  the  penis  (phymosis). 
As  in  this  condition  more  smegma  always  accumulates,  the  escape 
of  urine  may  finally  be  seriously  interfered  with.  Sometimes  a  large 
(piantity  of  the  material  accumulates  around  the  corona  glandis, 
tilling  the  sub-urethral  sinus  and  rendering  urination  difficult.  Cases 
of  the  kind  are  comnum.  ('olic,  <li.stension  of  the  bladder,  and 
inetfectual  straining  to  pass  urine,  set  in  ;  sometimes  urine  is  only 
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discharged  in  dropH.     (JeldingH  frequently  Hutfer  from  thin  condition, 
which  alHo  affects  entire  horses. 

Loc-al  examinaJon  discovers  narrowing  of  the  opening  of  the 
sheath  hy  aeeumulation  of  preputial  smegma  which  also  fills  the 
sub-urethral  sinus,  dadiot  saw  a  horsi^  in  which  the  sheath  had  heconu- 
so  enormously  enlarged  tliat  it  hung  down  as  low  as  tiie  hocks  ;  the 
condition  had  been  brought  about  by  a  wound  of  the  prepuce,  which 
was  followed  by  adhesion  between  it  and  th.'  penis  ;  urine  was  then 
passed  into  tJie  sh»>ath.     Partial  removal  of  the  sheath  was  follow.d 

by  recovery.  i-  •     i        • 

In  many  districts  horses  suffering  from  colic  or  ditticulty  in 
urination  are  treated  l)y  rubbing  tlie  penis  and  sheath  with  irritant 
substances  like  pepper,  which  afterwards  produce  extensive  painful 
swelling  of  the  penis  ami  sheath,  exudation  from  the  surface,  ami 
Hnally  ulceration.  If  a})plied  freely  and  energetically  th«-y  may  even 
,aus«'  ne«'rosis  of  the  skin  ;  the  penis  then  protrudes  from  the  sheath 
in  a  more  or  less  swollen  coiuUtion,  while  tlie  prepu  1  fold  may  be 
as  large  as  a  goose's  egg.  The  inflameil  parts  are  lioughy,  painful, 
of  increased  temperature  ;  and  if  the  penis  itself,  or  the  jirepucc 
covering  it,  is  greatly  swollen,  the  pressure  on  the  urethra  may 
interfere  with  urinati(.n.  Inquiry  generally  reveals  the  nature  of 
the  substance  employed. 

The  inflammatory  symptoms  generally  disappear  without  having 
caused  j)ermanent  damage,  thou^zh  the  sequel  lU-pends  largely  on 
their  degree  and  extent.  Provided  urination  is  unimpeded,  no  very 
bad  results  need  be  apprehended,  but  when  i>araphymosis  sets  in. 
as  is  sometimes  the  case,  treatment  becomes  difficult. 

Treatment  consists  in  cleansing  the  prepuce,  particularly  the 
sub-urethral  sinus,  so  as  to  allow  free  exit  of  uriiw.  VVasliing  with 
warm  water  and  soa^)  assists  th«-  removal  of  smegma.  As  a  rule, 
this  causes  immediate  improvement  an.i  if  the  sheath  l)e  regularly 
deanscil  the  case  usually  docs  well.  Inflammation  of  the  prepuce 
and  penis  prodiced  by  Irritants  like  pepper  calls  for  careful  cleansing 
,.f  the  parts  and  bathing  with  a.stringents  such  as  alum  lotion. 
Kxcoriated  parts  may  be  covercil  with  a  non-irritant  fat,  with  /.in. 
or  lead  ointment,  or  powdered  with  iodoform,  tannin,  lycopw.iium 
or  similar  materials.  To  assist  resorption  and  removal  of  swelliiig 
a  suspensory  bandage  may  be  ap})lied,  and  -ne  animal  placed  in  i. 

clean  dry  stall. 

Where  the  (opening  in  the  sheath  is  luiuli  diminislicd  in  calibre 
it  may  require  to  be  laid  open,  which  in  fpiiet  ;niim:tls  can  be  d.m. 
staiwUng.     To   prevent  the  edges  of  the  wound  reuniting,  they  can 
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\w  held  open  by  sewing  them  to  the  neighbouring  skni,  an  operation 
which  is  not  tliftieult  if  the  sheath  l)e  divided  on  its  under  surface. 

Hering  divided  the  cutaneous  portions  of  the  prepuce  in  a  stallion 
which  had  ditticuHy  in  erection  ;  four  montlis  later  he  completely 
excised  them;  but  as  the  prepuce  contracted  and  caused  the  penis 
when  in  a  state  ot  erection  to  be  directed  backwards  the  animal  had 
difficulty  in  covering,  which  was  only  removed  by  once  more  dividing 
the  cicatrices  and  preventing  reunion. 


(2.)  INFLA.MMAT10N  OF  THK   PREPUOR   IN   OXKN. 

The  pn-piKc  of  the  ox,  formed  by  a  simple  iufolf'ing  of  tlie  skin,  presents 
a  lon«  narrow  sheath,  the  .i.tninee  to  which  is  sinall,  and  is  jyrovi.led  with 
a  bunch  of  long  strong  hairs  The  inner  fold  coinists  of  mucous  nienibraiie, 
presenting  some  resemblance  to  the  cutis,  and  displaying  ninnerous  follicles 
and  papilla'.  It  lies  in  longitudinal  folds.  The  pivpucc  is  moved  by  two 
iiuLsclcs.  so  as  to  render  the  act  of  urination  easier. 

The  chief  sufferers  from  inflammation  of  the  preimce  are  oxen, 
bulls  are  less  frequently  affected,  O.vcn  do  not  usually  extend  the 
penis  during  urination,  esp.'cially  if  the  opening  of  the  prepuce  has 
already  l)ec<mie  painful  and  constricted  on  account  of  inflammation. 
The  smegma,  usually  decomposed  and  soaked  in  urine,  accumulates 
in  increasing  quantities  within  the  ])repuce,  until  finally  it  impedes 
urination.  Accidental  injuries  to  the  sheath  may  also  ])revent 
protrusi.m  of  the  penis,  and  give  ri.sc  to  this  disease.  Gurlt  found  a 
head  ()f  wheat  in  the  iiiHamed  sheath.  An  abnormally  irritant 
i'ondition  of  t'u-  urine  has  also  Ih-cu  regarded  as  a  cause. 

Bulls  sometimes  suffer  from  contagious  balanitis,  contracted 
in  .service  from  cows  atTe<  led  with  ccmtagious  vaginitis  ;  and  probably 
bulls  ecmvey  the  infectiim  to  cows.  Hotter  saw  enzootic  outbreaks 
of  this  form  of  inflammatiiui  which  he  regarded  a.s  due  to  contagion. 
HolK'rt  ha<l  a  similar  experience  ;  he  regarded  the  straw,  which  was 
very  bad,  as  the  offending  matt-rial.  After  provision  of  fresh  bedding 
an(l  disinfection  of  the  paving  the  outbreak  cea-sed. 

Albrecht  noted  a  cas.'  of  croupous  inffammation  of  the  visceral 
layer  of  the  sheath  ;  he  laid  ..pen  the  parts  and  removed  a  mass 
of  fibrous  material  and  broken  .lown  tis.siu'  saturaU-d  with  urine 
and  of  very  offensivi-  odour.  H.-.oveiy  followed  the  free  use  of  lysol 
and  creolin  in  six  weeks. 

Symptoms  and  course,  A  longish  swelling,  which  is  hot  and 
painful,  first  appears  at  the  front  of  the  sh.-ath.  and  may  extend 
iis  far  iis  the  scrotum.     Urination  is  difficult,  ami  the  uniic  is  poHsed 
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in  drop,  or  in  a  fine  ntreain.  The  j.repuce  cannot  Ik.  drawn  back 
over  the  peni« ;  phym.^is  exiHtH.  In  the  prepuce  a  grey-black 
Hinegma  is  found,  the  removal  of  which  give«  pain.  The  bladder 
when  examined  per  rectum  i«  found  greatly  distended  and  pamful 
on  pressure.  CMv  sm)n  sets  in.  The  aninmis  stoj)  fee«lmg,  may 
show  fever,  and  if  relief  Ik-  not  so-.n  ulTorded  may  die. 

The  risks  ar..  numerous.  Tlu-re  is.  tirstly.  the  chance  of  necrosis 
„f  the  prepu.e  and  penis;  sloughing  ..f  large  portions  of  the  penis 
has  often  been  observ  -d.  Then  there  is  Ihc  danger  of  luHltration  ot 
urine  into  the  sulKUtaiieoiis  tissues,  causing  septic  cellulitis,  necn.sis. 
and  severe  general  disturbance  from  inftntion.  Finally,  rupture  ol 
the  bladder  may  Ik-  threat.Micd.  The  condition  is.  therefore,  in  no 
way  trivial,  and  imperatively  calls  for  early  treatment. 

Treatment  consists  in  cleansing    and  making  patent    the  orifice 
of  the  prepuce  to  allow  of  urine  escaping  ;   if  the  entrance  is  too  much 
swollen  and  no  urine  is  passed,  the  prepuce  must  Ik-  laid  open      As 
the  animal  strikes  out  when  the  penis  is  handled,  it  should  be  placed 
in  stocks,   or  restraint   applied.     If  stocks  are   unavailable,   restive 
animals  may  l)e  placed  against  a  wall,  the  hind  legs  Ix-ing  secured 
by  a  rope  applied  above  the  hocks  ;    Pflug  recommends  casting  such 
animals.     On  aecount  of  the  great  pain,  it  is  often  impossible  to  free 
the  entrance  to  the  sheath  in  the  standing  position.     The  bunch  ot 
hairs  must  first  be  cut  away,  and  lukewarm  ..il  injected  into  the 
prepuce,  whilst  its  outer  surface  is  rubbed  with  the  same  material. 
If  urination  is  moderately  free,  the  animal  may  then  lie  allowed 
to  rise,  and  the  task  of  emptying  the  prepuce  left  until  next  day 
To  facilitate  this,   Pflug  first  injects  lukewarm  water,  solution  ot 
acetate  of  lead  or  (Joulard's  solution.     Others  recommend  a  5  per 
cent,  solution  of  chloride  of  lime.     Permanganate  of  potash  (3-5  per 
1,(100),  sulphate  of  zinc,  tannic  acid  (3-5  per  cent.),  are  also  useful. 
ITie  points  to  be  kept  in  view  are  to  cleanse  the  sheath  an  completely 
a«  possible,  to  remove  decomposing  material,  or  destroy  it«  injurious 
properties  by  disinfectants,  and  to  combat  the  intiammation.     Bathing 
the  sheath,  or  frequently  washing  its  surface  with  lukewarm  water, 
is  therefore  first   indicated.     Necrotic  parts  should  be  removed,  or 
their  separation  assisted  by  bathing  with  lukewarm  aromatic  fluids, 
or  frequently  washing  them  with  v.arm  carbolic  h)tion. 

In  many  cases  it  is  necessary  *o  lay  open  the  prepuce.  A  strong 
pr«)be-pointed  tenotome  is  intio.luced,  and  the  cut  made  eitlur 
downwards  or  to  ..ne  si  >.  Pflug  prefers  the  latter  directi.m  oi. 
account  of  the  i-ails  uul  being  so  rasily  moistened  by  unne,  which 
is   likely   to  produce  fresh   strictures.     For  contagious   balanitis   in 
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builH  injectionH  of  Huhlimate  (1:  1,0(MI),  or  zinc  chloride,  5  per  cent., 
nhould  be  tried. 

When  the  Bubcutaneous  tiHHue  about  the  sheath  is  infiltrated 
with  urine,  incisionK  are  made,  the  parts  pressed  to  remove  the  con- 
tents, and  the  skin  and  wotnids  fre«|uently  cleansed. 

(3.)    INFLAM>.:AT!()N    of  THK    IMlEFUrK    IN   SWINK. 

The  in-cputc  of  the  hour  cnnsists  of  iiii  invei-sioii  of  the  skin,  hiit  the 
inner  surface  is  foniieii  of  muicoiim  nuinhr«nc  containinjj  nunieroiiH  lymph 
follicles.  On  the  iip|K'r  wall  of  the  sheath,  and  close  in  f|-ont  of  its  o|K'ninK. 
is  the  "  uiiihilical  ])oiich  ""  (nahclheutel)  fc-incd  In  folding  of  the  nnicoiis 
nienihiaiic.  which,  when  distended,  often  attains  the  size  of  a  hens  t%H- 
It  is  lined  liy  scpianioiis  epithelium,  and  contains  ninucrous  whaccous  and 
sudoriferous  j;lands.  hence  smegma  not  infn'<piently  accumulates  at  this 
)M>int.  ami,  hccominj;  inspissated,  may  pnsluce  "preputial  calculi." 

In  swine,  only  the  castrated  animal  seems  to  suifer  from 
inflammation  of  the  prepu<e  ;  the  causes  are  similar  to  those  in  oxen. 
'I'hey  ecmsist  in  accunuiiati(m  of  smegma  in  the  |)repuee,  or  in  the 
above-mentioned  appendi.v  ;  if  swine  were  not  slaughtered  so  early 
in  life,  the  condition  would  ]»robably  Ik-  seen  more  frequently. 

Symptoms.  The  prepuce  is  swollen,  painful,  hot,  its  orifice 
contracted,  and  not  infrequently  there  is  difficulty  in  urination. 
A  stinking  sebaceous  material  eseai>es  on  pressure.  This  material 
sometimes  stops  up  the  prepuce  and  fills  the  umbilical  pouch  causing 
it  to  protrude  as  a  round  swelling  above  the  end  of  the  penis. 

Treatment  is  on  the  same  principles  as  in  cattle,  and  consists 
in  evacuation  of  the  sheath  and  pouch  cleansing  and  disinfection 
as  far  an  possible.  The  same  materials  may  be  einj>loyed  as  in  oxen  ; 
sometimes  it  is  necessary  to  lay  open  the  sheath. 

(4.)  INFLAMMATION  <^F  THE  PREPUCE   IN 
CARNIVORA 

Presents  somewhat  different  features  to  the  corresponding  condition 
in  bulls,  oxen  and  horses.  Apart  from  accumulation  of  smegma, 
infection  or  accidental  injuries,  preputial  inflammation  is  rare  in 
these  animals  but  dogs  suffer  frequently  from  chronic  catarrh  of 
the  inner  surface  of  the  prei)uce  ;  indeed,  most  suffer  from  it  to  a 
limited  extent. 

Symptoms.  The  hairs  clustered  round  the  >.pening  of  the  sheath 
apjfear  gununed  together,  and  a  purulent  material  discharges  'rom 
the  prepuce.  In  some  cases  the  urethra  is  also  affected.  Animals 
are  inclined  to  lick  the  affected  parts,  but  apart  from  this  there  is 
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little  disturbance,  and  n<i  difficulty  exists  in  urination.  Neither 
the  mucouH  membrane  of  the  prepuce  nor  of  the  plans  is  nuich  altered, 
and  the  ditjease  seldom  requires  treatment  except  in  house-dogs. 
The  causes  are  unknown.  The  popular  idea  that  the  dist^ase  is  related 
to  similar  affections  in  man  appears  unft)unded. 

Treatment  demands  a  good  deal  of  patienc(>.  Injections  of 
astringents  (sulphate  or  sulph(K:arbolate  of  zinc,  1-2  per  cent.  ;  tannic 
acid,  3-5  per  cent. ;  permanganate  of  pota.ssiiim.  1  per  5tM>).  diininish 
the  secretion,  which,  however,  returns  as  soon  as  the  treatment  ceases. 
Even  painting  the  iimer  surface  of  the  ])repuce  with  1-5  per  cent, 
nitrate  of  silver  solution  is  seldom  of  permanent  »>enefit.  The  owner 
or  attendant  may  be  entrusted  with  the  application  of  the  solution, 
and  instructed  to  use  it  three  or  four  times  a  week. 

II.    PHYMCSIS.  PARAPHYMOSIS,  PARALYSIS  OF  THE  MUSCLES  OF 
THE  PENIS.  INJURIES  TO  THE  PENIS. 

Pai'Moais  consi.-<ts  in  an  abnormally  narrow  coniliticm  of  Iho 
preputial  opening  preventing  ex{)osure  of  the  gians.  This  con- 
traction may  finally  cause  lifficulty  in  urination,  or  render  it 
impossible.  Phymosis  seldom  occurs  congenitally  in  animals,  "tut 
has  been  seen  in  dogs  ;  and  it  is  produced  by  infianunatory  swelling 
of  the  prepuce  or  cicatricial  contraction  (conjpare  with  "  Inflammation 
of  the  Prepuce").  Under  certain  circumstances,  if  may  form  the 
primary  disease,  and  lead  to  retention  and  inspi.ssation  of  smegma 
with  formation  of  so-called  preputial  calculi.  Miller  saw  ])hyniosis 
in  a  bull  with  adhesion  between  the  i)enis  and  prepuic,  caused  by 
a  layer  of  strong  cimnective  tissue.  After  dividing  the  adhesion, 
the  bull  wa«  incapable  of  coitus. 

Paraphymosis  is  a  condition  in  which  theglans  cannot  beretractj-tl 
into  the  prepuce,  because  either  the  opening  is  too  narrow  or  the 
glans  too  large.  The  peculiar  formation  of  the  penis  and  j,repucc 
in  the  dog  explains  why  it  is  so  frequent  a  sufferer.  In  horses  the 
outer  fold  of  the  sheath  i>resents  a  wide  opening  through  which  the 
jtenis  is  eanily  retracted,  though,  when  the  preputial  fohls  arc  great U 
swollen,  its  return  is  sometimes  inqwssible,  -a  condition  which  has 
l)een  descriljed  indifferently  as  paraphymosir  or  paralysis  of  the 
penis.  Wheth.  .•  simple  paralysis  of  the  mus«  >s  concerned  in  with 
drawing  the  penis  into  the  prepuce  ever  occurs  is  doubtful.  In  sucli 
ca«e  the  retractor  jtenis,  which  derives  its  motor  filaments  from  the 
4th  and  5th  lumbar  nerves  and  from  the  N.  ha'Hunrhoidjili:^  porsterior 
would   probably    be   afected.     In    disease   of    the   spinal   cord,    \\<- 
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certainly  HonietimeH  boo  paralyHJH  of  the  muscle  in  queniion.  More 
often  the  condition  in  due  to  injury  of  the  peniH,  cauHing  Hwellinf! 
of  the  ((lanM  and  hindering  its  withdrawal  into  the  Hheath.  Si>veral 
reported  catwH  also  point  to  thromhoxiM  of  the  vcshcIh  of  the  penit* 
itself.  Bang  saw  a  gelding  with  thromhoHis  of  the  veins  of  the 
sheath. 

In  the  horse,  inability  to  retract  the  penis  is  rarely  caused  by 
(Mmtraction  of  the  outer  folds  of  the  prepuce.  Their  width  and 
disposition  are  unfavourable  to  the  production  of  paraphyniosis ; 
hut  swelling  of  the  inner  folds  may  in  these  animals  cause  prolapse 
of  the  penis  and  inability  to  retract  it.  Such  swelling,  incorrectly 
descrilted  as  paralysis  of  the  peni.s,  occurs  temporarily  during 
inflanunation  of  the  sheath  and  neighbouring  parts,  as,  for  example, 
after  castration  or  injury  to  the  penis.  Slight  wounds  are  sometimes 
followed  by  cellulitis  of  the  sheath,  as  Haase  noted  after  a  blow  from 
u  whip.  Miiiler  has  repeatedly  seen  this  c<mdition  after  irritant 
substances  like  pepper  had  lieen  rubb«»d  into  the  penis  ami  sheath. 
Hang  noted  it  in  a  gelding,  followin<?  thrombosis  of  the  veins  of  the 
sheath. 

Swelling  of  the  prepuce  often  remains  after  subsidence  of  the 
inflammation  and  interferes  with  the  return  of  the  penis. 
Inflammatory  symptoms  Iteing  absent,  such  cases  have  erroneously 
l»«*n  looked  on  as  paralysis  of  the  penis.  Cases  do  occur,  howevr, 
where  nothing  abnormal  can  be  detected  either  in  the  penis  or  prepuce, 
and  yet,  despite  this,  the  glans  cannot  be  retracted,  or  if  replaced 
within  the  prepuce,  at  once  falls  forward.  In  such  cases  the  retractor 
penis  may  Ije  paralysed.  Paralysis  may  also  afford  an  explanation 
of  the  cases  which  follow  diseases  like  influenza  and  purpura 
hannorrhagiea  (Cagny)  ;  but  at  present  we  have  no  accurate 
information  (jn  the  point.  Injury  and  ulceration  of  the  penis  often 
occur  as  seiiuela;  of  paralysis,  as  the  penis  occasionally  protrudes 
to  such  an  extent  ivs  to  Ih'  struck  by  the  hind  feet  and  woundetl 
during  movement. 

Local  examination  does  much  to  differentiate  the  nature  of  the 
case.  When  no  change  is  v  ible,  and  the  penis  is  insensitive  to 
pricks  or  pinchcK,  paralysis  may  be  surmised.  In  paralysis  of  the 
retractor  penis,  sensibility  remains  uniaipaired.  Particular  attentitm 
must  be  i)aid  to  the  prepuce  ;  it  suffers  more  frequently  than  is 
generally  suppixsed. 

Ruminants  and  swine  very  seldom  suffer  from  paraphyniosis, 
because  in  oxen  the  glans  is  very  stuutl,  and  in  sheep  and  swine  i.>i 
altogether  wanting.       In  dogs  the  condition  is  favoured  by  the  presence 
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of  long  hairK  an.un.l  the  ,,re,.u.e.  alul  it  in  often  w-t-n  after  coitun. 
ShoiiUl  the  hairK  Uh-oiiu-  u.lherent  to  the  pei.is  during  ereetion,  their 
emlH  are  apt  to  Ik-  afterwanU  .Irawii  ha.k  into  the  prepuce.  1  he 
etlge  of  the  lntt«-r  in  rolled  rotuul  itn  outer  Hnrface.  in  turne<l  inwartU. 
and  the  further  return  of  the  penin  prevented.  The  glanM  then  \n'H»w 
to  swell,  whi<h.  of  course.  annr«v'ites  matters.  Swelling  of  the 
gluns  from  inflainination  or  new  growths  may  also  prmluce  tlu- 
condition.  Bang  foun.l  a  rildx.n  Iwist.-d  roun.l  the  penis  of  a  dog  ; 
the  parts  were  much  swollen. 

The  glans  is  exposed,  nn.l  shows  more  or  less  <«.U'matous  swelling  : 
its  surface  is  shiping,  bright  red.  s(.metimes  of  a  darker  tint,  often 
covereil  with  dirt  and  .hist,  and  not  infre<,uently  dry.  The  prepu<-e 
is  tightly  applied  U'hind  the  swollen  glans.  strangulating  it.  When 
the  disease  has  existe<l  for  some  time,  the  parts  may  Iw  injured  or 
ulceratwl.  Hauhner  once  ha«l  to  remove  the  glans  and  os  penis  on 
account  <.f  necrt.sis  :  recovery  followe<l  in  fourteen  .lays.  Apart 
from  those  caus.>.l  l.y  malignant  n.-w  growths  al)out  the  glans  or  hy 
severe  woun.ls  to  the  p.nis  the  gr.-ater  numl).-r  of  .-ases  progress 
favourably   without    very  elaborate  pivcautions. 

Prognosis  dep.'iuls  on  tlu-  natur.-  of  tlu-  .lise.w.  Paralysis  of 
the  penis  <.r  of  the  r.-tractor  p.>nis  is  generally  incurable.  Only  those 
forms  occurring  .luring  inf.-ctious  <lis.-as.'s  disapp.-ar  with  the  lapse 
of  time.  The  loiig.-r.  theivfoie.  the  .•on.litioii  Yn»  .'xisted.  th-  less 
th.-  chan.-.-  of  iv.overy.  Swelling  of  the  prepuc.-  is  oft.-n  ver>- 
ohstinate.  and  ol.l  stan.ling  cas.'s  are  most  .litticult  of  atment. 
Har.l.  Hrm  sw.-llings  are  l.'ss  .-asy  to  g.-t  rid  of  thai,  tho.s.-  which  are 
soft  an.l  (etU'iiiatous. 

Treatment.  In  th.'  dog  after  thoroughly  cleansing  the  glans 
and  prepuce,  the  .lisplaced  hair  must  Ik-  withdrawn  or  cut  o»f  with 
scissors.  A  few  .Irops  of  oil  can  then  !»•  pla.-.-d  oi  the  glans  and 
t.-ns,-  prepu.e.  the  animal  placed  on  its  back,  the  prepuce  grasped  on 
each  side  with  the  foivUiig.-r  and  thumb,  and  attempts  made  to  draw 
it  ov.-r  the  glans.  The  att.-mpi  geiu-rally  su.re.-.ls  ;  slight  i)ressurc 
with  the  fing.-r  on  the  glans  is  sometim.-s  of  assistance.  Failing 
reposition  in  this  way,  tlu-  low.-r  bonier  of  th.'  prepu.-e  may  be  lai.l 
open,  when  the  penis  will  return  of  it.self.  Any  subse<iuent  inHam- 
mation  is  .(.mbaled  by  bathing  with  solution  of  acetate  of  zinc. 
lUum.  &«•.  ;    this  is.  however,  seldom  nei-essaiy. 

InHammation  of  the  pr.-puce  is  to  b.-  treated  as  alrea.ly  .lescrilKHl. 
.ShouUl  the  outer  cats  of  the  sheath  Ik-  already  contracte.l.  they 
may  Ik-  .livi.l.-d.  Applicati.m  of  a  suspensory  bandage  will  assist 
removal  of  .jedema,  and  is  also  useful  in  swelling  of  the  prepuce.     The 
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handafie  ix  formeil  of  ii  triangular  pieop  of  linen  ;  one  angle  lien  on 
either  wide  of  the  peniH,  un«l  is  continued  hy  a  bandage,  which  ix  |>aMW<l 
over  the  animarH  buck  and  t  ietl  in  a  knot.  The  angle  of  the  HUHpeuHory 
bandage,  directed  baekwunlH,  i«  Htilched  to  two  piecen  of  linen,  which 
are  pa*»m'd  lietween  the  hind  legH,  brought  upward  and  forward,  and 
tinally  luiited  with  the  tranHverne  Htrips. 

It  is  advisable  to  place  a  pad  of  tow.  jute,  or  wadding  next  the 
iK-nis  to  support  it  ami  prevent  chafing.  The  pad  must  Ik'  renewetl 
when  soileci  with  urine,  and  the  linen  cleansed  or  replaced  from  time 
to  tinu'.  The  pad  may  lie  soaked  in  acetate  of  lead  or  alum  solution, 
and  (K-casionally  moisteni'd  with  the  same  fluid. 

In  old  painless  swellings,  especially  swellings  of  the  prepuce. 
ma)«sage  is  recommendecl.  The  swelling  can  Ih»  kneaded  daily  for 
five  to  ten  minutes  at  a  tinu>  ;  but  to  avoid  injury,  the  parts  should 
previously  be  smeared  with  fat.  Attempts  can  then  !>«•  jiade  to 
return  the  penis,  and  if  it  again  protrudes  it  nuiy  Im'  held  in  posit ini 
l)y   pausing  a  couple  of  stitches  through  the  slu'ath. 

To  lessen  the  size  of  the  glans  and  thus  facilitate  its  return,  an 
elastic  bandage  may  be  used.  The  parts  are  cleansed,  st>veral  turns 
of  the  bandage  applied  to  the  glans,  and  left  in  position  for  a  few 
minutes.  In  very  severe  swellings  this  may  need  to  Ik'  repeateil 
two  or  three  times.  The  glans  is  then  either  drawn  back  or,  after 
being  douched  with  cold  water,  may  Ik-  returned  to  the  prepuce. 
This  method  can  Ik-  reeouunended. 

In  case  the  preputial  swelling  still  persists,  benefit  sometimes 
results  from  scarifieaticm  and  bathing  with  such  astringents  as 
solutiim  of  alum  or  acetate  of  lead.  Needless  to  say,  a  suspensory 
bandage  must  be  worn  during  ma.ssage  treatment.  Failing  improve- 
nu-nt  by  any  of  tuese  methods,  a  portion  of  the  prepuce  may  be 
amputated.  The  animal  is  placed  on  its  back,  the  penis  drawn 
forwards  as  far  as  possible,  the  prepuce  cleansed,  and  the  preputial 
swelling  isolated  by  multiple  silk  ligatures  in  the  manner  usual  in 
ruptures  and  new  growths  ;  the  swelling  itself  is  then  removed  with 
knife  or  scissors.  Hatv.He  and  others  have  frequently  seen  the  l)est 
residts  from  this  treatment  ;  the  penis  remained  in  position,  and  the 
inflrtmmation  consequent  <m  operation  was  so  slight  as  to  recpiire 
no  treatment. 

In  paralysis  of  the  penis,  massage  of  the  retractor  penis  muscle 
between  the  anus  and  scrotum  may  be  tried  ;  injections  of  veratrin. 
strychnine,  or  similar  nerve  stinudants  nught  })ossibly  prove  useful. 
The  paralyr^cd  jicnirf  i^  shielded  from  cxtcrn;d  injury  by  applying 
a  suspensory  bandage.     In  case  of  need,  it   can  1h'  amputated. 
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In  the  horso,  injiirieH  to  the  ponin  are  mont  frt'qucntly  cruwhI 
(luriim  proltipHUH  l.v  acrkU-ntHl  I.Iuwh,  iw  with  thi"  whip.  Kxtoiwiv.- 
wouroU  art.  M<.im>ti'iiH-H  tauMMl  in  MMimu*  .h.rinn  roitur^.  InhullH. 
injurii-H  may  liki-wiw  Ik-  iaii«'«l  by  tho  ponin  failii>K  t<.  .-nt.-r  the 
vaf?inii  and  ntriking  aRain-t  the  i«hia  of  the  cow.  In  nuch  .aneH 
hweration  m.metimeH  take-  place,  the  e<.rp<.ra  cHvemcwa  are  ruptnre.l. 
hlet^ling  iHvnn.  and  inarke.l  Ix.ndinn  an«l  .liHtortion  ••nnue  ;  the 
..ondition  ha«  aim.  Ikh-o  wen  in  the  horne.  Similar  injurien  have 
alHo  iK-on  cauml  hv  ignorant  cantra-  -h  applying  a  elam  to  the  |H-niH. 
instead  of  the  tenti.le.  LundK-.  ml  KoU-rt  rep..rt  nuch  caMen, 
in  one  of  which  the  tenticle  lay  in  the  alnlomen.  Ah  the  horne 
KntTere.l  fn.m  colic  ..n  the  following  night,  and  ma.le  fruitleKK  eff-rtn 
to  paHH  urine,  the  clam  wan  remove<l.  an<l  recovery  (Kcurred,  hut 
amputation  of  the  penis  w.w.  found  neeeHsary.  In  dogn.  u.jurieH 
of  the  penis  are  caused  hy  l.ites  and  violently  separatn.g  the 
animals  during  coitus. 

The  first  serious  symptom  which  cMcurs  is  dilhcidty  m  urniation. 
Kither  the  injury  itself  or  the  inflammatory  swelling  cc.nsecpient 
on  it  compresses 'or  displaces  the  urethra  and  produces  oUtruction. 
Such  injuri.-  sometin.es  prcKluce  cicatricial  strictures.  Lacerations 
of  the  peni.  generally  do  well,  that  is.  the  distortion  or  In-nchng 
disappears  al.mg  with  the  inttammatory  symptoms,  though  .-.isc.s 
have  iH-en  seen  where  it  })ersiHted.  and  rendered  the  annual  useless 
for  stud  purposes.  (Jallimor.-  r^-  -rts  «  caH..  where  the  end  of  the 
iM'nis  no  longer  l»ecame  erect. 

Treatment  must  1h-  based  on  general  principles,  lo  assist 
circulation,  and  repair  and  prevent  the  wound  »H-c.uumg  soiled, 
a  suspensory  bamlage  is  employed,  ami  may  Ik-  made  the  vehicle 
for  the  application  of  ccld  astringent  lotions,  &c-.  ;  the  swelling  which 
usually  remains  will  thus  Ik-  most  rapidly  removed,  and  for  the 
same  purpose   massage   will   Ik-  found  of  servic-e. 

111.  -AMPUTATION    OP   THE   PENIS. 

The  ureaUT  part  of  the  \>eiw  consists  of  the  coriKjra  cavernosa  which 
touctlur  with  the  urethra  and  I.UskI- vessels,  are  surrounded  by  the  inn 
lihrous  tunica  albuginea.  At  the  lower  border  of  the  iH-n.s  lies  the  urc-tl.i. 
in  a  furrow,  surrounded  by  the  corpus  «,K.ng.o8Uin,  cavernous  b.slies  and 
muscles.  The  arteria  and  vena  dorsahs  ,HMiis  form  the  large  bl.KMl-vc-sscN 
III  (logH  the  OS  jK'uis  miiht  also  be  considered  in  ojK'rating. 

In  amputation  of  the  penis,  three  factors  are  to  Im'  r.-ckcmed  will. 

viy   :    -  ,  , 

(«)    The    bleeding.     ('')    The    after-contract ii.o    ot    the    iirethiM 

(r)     The    pain. 
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AiiiputBlioii  may  Ih!  ««mU'rt>d  iMHOMary,  hi»  d«wrilM<d,  l>y  the 
lirrHeiiiv  »f  tumuurH,  by  imralysw.  uiid  l»y  inHamintituin  aiitl  mH-nmiH 
t)f  tho  |»fiii.       'I'ho  followinn  iiu'thmlH  have  Inx'n  itropowd  :    - 

(1)  Lagutioii.  'I'hw  givt-n  the  ureati-N*  wtirity  aKHiiwt  hlwdiiij? 
m,  however,  very  painful,  and  reqiiiren  partieulur  tare  ti)  preHerve 
(he  urethra.  To  prevent  itM  (H;eluHion  from  j»reK8ure  of  the  ligature, 
(he  uretha  inu»t  previouwly  Im>  diHwetod  out,  «»r  a  metal  iuUi  thrimt 
int«»  it  to  keep  it  open.  The  ela«tic  ligature  in  pivrticularly  valuable, 
and  will  Ih'  eoiwidered  later.  Hertwig  recoiiiinenilH  the  cantrating 
loop.  By  daily  tightening  the  i-oni,  the  |K-ni«  in  cut  through  in 
from  nix  to  eight  dayw.  When  the  ligature  hu»  to  Iw  applie<l  high 
uj»  the  prepuee  mu»t  previously  !k'  laid  open. 

Ligation  i**,  of  eourne,  uwlesH  in  dogH  over  the  region  of  the  ow 
penin. 

(2)  The  actual  cautery.  To  prevent  hli-eding.  a  knife-shaped 
cautery  hot*  l)cen  recommended.  Its  application  is  very  painful, 
but  the  pain  may  l>e  avoided  by  narcosis.  The  urethra  is  expose«l, 
and  the  penis  cut  through  with  the  cautery.  In  order  to  fix  it 
conveniently,  two  ligatures  are  passed  around  it,  and  the  division 
made  Iwtween  them;  particular  care  is  required  in  severing  the 
dorsal  vessels.  Nocard  recommends  the  gulvano-cautery  for  small 
animals,  though  it  is  not  always  to  Im>  found  evt  .  in  largo  cliniques. 

(3)  Simple  section.  It  has  often  been  remarked  that  even  in 
large  animals  simple  section  produces  no  dangerous  bleeding. 
Some  operators  first  ligature  the  dorsal  vessels,  others  cut  through 
them  at  once  ;  Barthcl'^i?>y  and  Chariot  operate*!  in  this  way  in 
the  horse,  FellenlxTg  in  the  dog.  Two  ligatures  are  applied,  between 
which  the  amputation  is  made  ;  the  upper  ligature  prevent*  bleeding. 
That  even  this  is  not  always  necessary  is  shown  by  a  case  of 
Hunting's,  where  a  pony's  penis  was  simply  cut  through,  the  stump 
compressed  by  an  assistant  for  half  an  hour,  and  no  particular 
bleeding  ensued.  If  the  horse  is  cast  for  operation,  that  portion 
of  the  prepuce  covering  the  penis  may  Iw  drawn  together  with  sutures 
in  front  of  the  stump.  Haase  operated  in  this  way,  using  catgut, 
and  states  having  had  healing  by  primary  intention.  In  such  cases 
it  is  necessary  to  expose  the  urethra,  anil  divide  its  mucous  mem- 
brane, which  is  stitched  to  the  tissues  on  either  side  to  prevent 
stricture. 

If  the  animal  is  cast,  the  actual  cautery  may  Ik*  employed  after 
section  to  check  bleeding.  It  is  better  to  ll^'atKre  each  bleeding 
%-c.s8el  separately,  ami  in  the  horse  to  draw  t  ntcgumciit  over 
the  stump  and  suture  it  in  that  position. 
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(4)  TIm'  I'cnwMir.  This  im-tlKKi  luul  n'liioval  Jiy  galvaiiD-iautfry 
or  huatiiri'  are  the  nu.st  iiaiiifiil,  hut  the  operation  only  h»«ts  a  whort 
time,  and  an  ana>sthetie  ean  he  >;iven. 

After  eleansing  the  j)enis  anil  sheath,  a  |)ie(»>  of  tape  is  tied  around 
the  end  of  the  former  to  furnish  a  good  hold.  The  urethra  is  then 
disseeted  out  for  1  to  IJ  inehes  and  eul  through,  after  which  tlie 
eer)»seur  is  applied  at  the  point  to  he  divided  and  slowly  turned. 
There  is  little  resistance  whilst  the  corpora  cavernosa  are  lK<ing 
compp'ssed  and  cut  through,  hut  towards  the  end  of  the  operation 
it  heeomes  greater.  In-cause  the  tunica  alhuginea  is  then  undergoing 
division,  and  at  this  jieriod  the  chain  may  occasionally  he  hroken. 
In  such  cases  one  may  i)as.<  a  lig -ture  round  the  remainder,  an<l 
simply  remove  the  end  of  the  penis  with  a  knife  ;  experience  has 
shown  the  operation  to  he  perfectly  successful,  and  healing  has 
occurred  rapidly  and  uninterruptedly  Miiller  always  operates  in 
this  way.  Not  only  is  injury  to  the  instrument  avoided,  hut  hleeding 
is  very  slight  and  the  wound  heals  rapidly.  The  urethra  may  he 
sutiired  to  the  integument  of  the  ])enis,  and  if  sterilised  catgut  or 
silk  he  used  its  edges  soon  hecome  adherent,  and  the  danger  of 
stricture  is  reduced  to  a  minimum. 

Nevertlieless,  whatever  method  he  employed,  ♦ricture  forms  the 
most  fretpient  and  tnost  troid)lesome  sequel  of  ami)iitation  of  the 
penis. 

The  inserticm  of  a  metal  tid)e  in  the  urethra  during  the  first  week 
or  two  certainly  ol)viates  difficulty  in  urination  consequent  on  in- 
tlaiinnatory  swelling,  hut  later  it  operates  in  exactly  the  opposite 
wav,  and  it  is,  therefore,  hetter  to  avoid  such  tubes.  Stricture 
usually  leads  to  r.iptnre  of  the  hlailder,  as  Cagny  and  others  h'l -e 
shown. 

Contnution  of  the  inethra  may  tie  avoided  hy  one  of  the 
following  methods. 

The  first  consists  in  cutting  through  with  the  bistoury  or  catitery 
all  tlie  tissues  of  the  penis  except  the  urethra,  which,  after  having 
been  carefully  dissected  out,  is  divide(i  about  three-quarters  of  an 
inch  in  front  of  the  surface  of  section.  This  kind  of  artificial  urethral 
tid)e  is  afterwards  divided  vertically  and  transversely,  so  as  to  form 
four  flaps,  each  of  which  is  fixed  to  the  integument  of  the  juMiis  by 
means  of  sutures.  In  another  method,  derived  from  human  surgery, 
and  skilfully  modititd  by  M.  Ciiyon.  a  reversed  V-shaped  incision 
is  made  innnediately  above  the  li-  >f  amptitation  antl  on  the  lower 
surface  of  the  penis,  the  integu  *  lieing  tir^t  divide<l,  then  the 
subjacent  tissues,  the  suspensory     JiiaiJ'Uts,  and  corpora  caverno,sa  ; 
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the  urethra  is  next  cut  through  transversely,  op|)osito  the  Ijase  of 
the  V,  itH  inferior  surface  dissected  free  from  all  the  exposed  tissues, 
antl  its  edges  are  afterwartls  sutured  to  those  of  the  cutaneous 
wound;  lastly,  the  penis  is  cut  through  opposite  the  point  wheio 
the  u»e-  UM  waH  divided,  and  the  chief  vessels  doseil  by  means  of 
liff.'it»>s  ..!■  fiiiieos.  A  preferable  method,  so  far  as  checking 
ha  lurrliii^e  is  con  erned,  consists  in  applying  an  elastic  ligature 
op  >.-■  •  til!-  base  jf  the  wound,  and  amputating  the  penis  an  inch 
or  .' !  '  "low 

The  prociduie  is  as  toUows  :^ 

The  animal  having  been  cast  on  the  left  side,  the  right  hind  limb 
is  lifted,  carried  forward,  and  fixed  to  the  corresponding  forearm, 


Fid.  43'.t.     Amputation  "f  the  penis  !)>■  tlu'  <'lasti('  linatuiv. 


as  in  casf.tion  ;   the  penis  is  .lisinfccted,  together  with  the  posterior 
abdominal  and  scrotal  regions. 

Having  introduceil  a  catheter  into  the  urethra  for  a  distance  of 
1(»  to  12  inches,  an  assistant  cuvcis  the  free  portion  of  the  i)enis  with 
a  doth,  and  draws  it  gently  forwards,  .\nother  assistant,  placc.l 
behind  the  patient,  draws  the  skin  covering  the  base  of  the  penis 
towards  the  perineum.     A   ligature  is  then  applied  to  the   l>ase  of 

the  penis. 

A  little  above  the  point  when"  amputation  is  to  be  pertormed 
two  lines,  starting  from  above  the  methra  and  diverging  towards 
their  free  ends  (an  inverted  V  in  fact),  are  traced  on  the  inferior  sur- 
face of  the  penis,  the  extremities  being  alH)ut  l\  to  l\  inches  apart. 
The  base  of  these  incisions  is  united  by  a  transverse  incision,  and  the 
triangle  of  skin  thus  delimited  is  nm.)vcd.     The  r^ubjaeent  Hhj^ucs 
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are  then  excised,  layer  by  layer,  over  the  space  covered  by  this  wound 
until  the  urethra  is  exposed.  This  is  opened  at  the  lower  margin 
of  the  wound  by  a  transverse  si»ction.  The  catheter  is  then  re- 
moved, and  a  grooved  director  passed  into  the  exposed  end  of  the 
divided  urethra,  the  groove  being  directed  towards  th»-  lower  surface 
of  the  tul)e,  and  the  urethra  is  divided  with  the  bistoury  along  its 
middle  line  throughout  the  entire  length  of  the  part  exposed.  It 
is  next  divided  transversely,  and  each  flap  of  the  mucous  membrane 
of  the  urethra  united  to  the  corresponding  flap  of  the  integument 
of  the  penis  by  silk  sutures.  The  operation  is  completed  by  applying 
just    at   the   base   of   the   wound,   four  or   five  turns   of  a    tightly- 


Fiii.  440.     .\iiiputtttion  i)f  the  peniR  showing  «tunip  and  urt'tliral  cuifici-. 

stretched  rubln-r  '-ord.  The  ends  of  the  cord  are  fastened  together, 
and  the  penis  divided  an  inch  or  so  below  by  a  single  cut  (Fig.  439). 
With  the  method  referred  to  a  mass  of  dead  tissue  remains  for 
several  days  adherent  to  the  end  of  the  jjcnis.  Any  risk  of  infection 
is  prevented  by  antiseptic  irrigation.  The  dead  mass  and  ligature 
fall  away  l)etween  the  sixth  and  tenth  days.  The  stump  is  then 
usually  much  tumefied,  but  the  swelling  and  oedema  rapidly  diminish. 
The  wound  suppurates  little.  A  layer  of  granulations  soon  covers 
it,  becomes  hard,  and  ccmtracts,  gradually  drawing  the  skin  over 
the  stump  until  towards  the  end  of  the  third  month,  th>  cicatrix  is 
comparatively  small.  As  for  the  muco-cutaneous  wound,  when 
the  sutures  hold,  and  the  mucous  membrane  does  not  cut  through, 
the  apposed  edges  rapidly  unite.  Most  frequently,  however,  the 
mucous  mcmbfanu  cuts  through  at  one  or  more  points  and  become 
separated  from  the  integument ;    vegetations  occur  on  the  exposed 
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twsucs,  often  hecomiiig  so  abuiidant  as  partially  to  obstruct  the 
meatus.  There  is,  however,  no  eause  for  alarm.  Excessive  granulat ion 
soon  ceiwes,  the  parts  lie..  ,  like  the  wound  on  the  extremity  of 
the  penis,  cicatricial  contraction  results  in  drawing  the  mucou. 
membrane  towards  the  skin,  and  the  urethral  opening  resumes  and 
permanently  preserves  the  shape  given  to  it  by  the  operator.  In 
both  ca«es  the  final  result  is  the  same  ;  when  the  surgeon  has  done 
his  part  well,  patency  of  the  urethral  opening  is  ensured.  As  soon 
as  inflannnatory  symptoms  disappear ,  the  animal  stales  witL  the 
Mamc  ease  as  any  other  horse. 

Of  five  cases  operated  on  in  the  Aifort  clini(iue.  during  a  period  of 
two  years,  not  one  showed  after-c(mtraction  ;  and  in  those  treated 
between  IHiMi  and  ISitS  the  results— except  for  ha-morrhage— were 
not  less  satisfactory. 

A  case  of  necrosis  of  the  penis  in  the  dog,  successfully  treated 
by  operation,  is  described  in  Cadiot  and  Dollar's  "  Clinical  Veterinary 
Medicine  and  Surgery,"  p.  4(19.  For  causes  in  the  horse,  see  p.  411, 
41-2,   and   413  loc.   cit. 

In  dogs,  amputation  can  be  effected  either  behind  the  os  penis 
by  using  the  knife  or  ecrasseur,  or  the  bone  can  be  sawn  through. 
After  the  latter  method  strictures  and  closur(>  of  the  urethra  are 
certainly  commoner,  though  amputation  behind  the  os  penis  by 
ligaturing  blood-vessels,  and  exposing  and  s.- uig  the  uk-ethra  to 
the  neighbouring  parts,  and  amputation  by  si  .g  through  the  o« 
penis,  have  been  equally  successful.  A  dog  operated  on  in  the  latter 
maimer  dictl  a  year  later  from  disease  of  the  bladder.  On  post- 
mortem, the  stump  was  found  cicatrised  wlfiout  any  considerable 
stricture  of  the  urethra.  Aftf  -treatment  is  u  all  methods  the  same, 
and  consists  in  washing  or  syringing  out  the  sheath  with  disinfecting 
fluids. 

IV. -TUMOURS  OF  THE   SHEATH   AND   PENIS. 

FtBROM.vTA  (warts)  are  often  seen  on  the  horse's  sheath  ;  according 
to  MoUer's  experience,  carciaomata  also  occur  here,  and  melano- 
sarcomata  and  melano-carcinomata  have  been  reported.  Piovesaii 
removed  a  tibro-sarcoma  as  large  as  a  child's  head  from  a  stallion's 
sheath.  Warts  occur  on  the  prepuce  of  the  dog  and  of  other  animals, 
not  infrc<iuently  in  great  numbers.  They  are  generally  situated 
on  the  inner  folds,  but  frequently  on  the  penis  also.  Whether 
condylomata  occur  here,  as  Bayer  Iwlieves,  seems  questionable. 

The  simultaneous  appearance  of  warts  on  the  mouth  does  not 
prove  the  specific  nature  of  the  new  growths,  because  warts  are  also 
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frequent    about     the    lii)H.     Cadiot     rei  I    a    large    papilloma 

weighing  12  lbs.  from  the  glauB  peniH  <>  i  ilog  by  amputating  the 
penis  itself  with  an  elastic  ligature.  Franoosio  used  the  eoraseur 
to  remove  an  ulcerating  angioma.  Fellenberg  saw  a  "  knobby " 
swelling  on  the  penis  of  the  dog  ;  Rubinski  found  in  this  situation 
cancer  in  geldings  ;  Laurent  a  melanoma  weighing  about  50  lbs. 
in  a  horse  ;  Johne  and  Eber  i)rimary  tuberculosis  in  an  ox.  Schwenk 
removed  a  papilloma  frojn  the  glans  of  a  stallion  ;    it  had  interfered 

with  copulation. 

The  significance  of  these  conditions  depends  chiefly  on  their 
nature  and  extent,  which  require  to  lie  carefully  considered  in  de- 
livering a  prognosis.  Tumours  on  the  prepuce  rapidly  produce 
stenosis  and  phymosis  or  paraphymosis  ;  they  may  also  i)ress  on 
the  \ncthra,  or  attack  its  walls  and  impede  urination,  whilst 
malignant    tumours   lead  to  disseminated  seccmdary  growths. 

Treatment.  Pedunculated  warts  are  snipped  otf  with  scissors, 
any  slight  bleeding  U-ing  checked  with  the  cautery  or  with  lunar 
caustic,  which  at  the  same  time  tends  to  prevent  reproduction. 
Large  pedimculated  tumours  may  be  ligatured  or  removed  with 
the  ecra.>*eur.  The  eia.stic  ligature  is  also  recommended.  Warts 
and  benign  tumours  with  broad  baj^es  may,  unless  very  large,  be 
destroyed  by  an  irritant  such  as  chromic,  nitric,  or  sulphuric  acid  , 
the  larger,  and  particularly  those  suspected  to  be  malignant,  arc 
l)etter  excised.  Malignant  growths  on  the  penis  may  necessitate 
amputation,  to  save  the  animal  or  to  render  it  capable  of  wo'-k  for 
some  time. 

V.     DISEASES  OF  THE  PROSTATE. 

In  the  horse  the  prostate  gland  consists  of  twolol)es  about  3  inches 
long  and  2  broad.  The  gland  is  little  developed  in  oxen  and  swine, 
but  is  large  in  carnivora.  in  which  it  appears  to  surround  the  urethra. 
In  animals  disease  of  this  gland  is  much  rarer  than  in  man,  but  both 
acute  inflanunation  and  abscesses  occur,  and  chronic  thickening, 
with  formation  of  new  growths,  has  been  .seen  in  dogs.  The  first 
clearly  results  from  inflammation  spreading  from  the  urethra. 
Haubncr  opened  an  abscess  in  the  gland  through  the  urinary  passages; 
Heinemann  (in  a  steer)  operated  from  the  anus.  Bang  saw  acute 
prostatitis   in  the  horse  ;    Frauenholz  tuberculosis  of  the  gland  lu 

oxen. 

Hypertrophy  of  the  ])rostate,  which  often  occurs  in  elderly  people 
and  consists  uf  hypertrophy  of  glandular  and  increase  of  connect ivr 
tissue,  is,  amongst  animals,  almost  entirely  confined  to  dogs,  ami 
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rv.-n  in  th.'in  is  sfldoi.i  wt-n  ;  Forster  haH,  however,  exainiiK'tl  several 
caws  of  the  kind.  Sickert  made  the  i)()st-morteni  of  a  lu.rse  in 
whieh  the  prostate  weijihed  2.V  ihs.  Tumours  are  eonimon  m  the 
prostate  ;    Cadiot  found  (aneer. 

In  sheep,  (Jurit  described  a  so-ealled  prostatic  calculus,  consisting 
partly  of  a  precipitate  from  the  secretion  of  the  gland,  partly  of  gravel 
from  the  bladder. 

The  gravity  of  these  conditions  depends  on  Ihefact  that  the  urethra 
is  compressed  and  urination  re.  Jered  difticult.  Aeute  inflammation 
may  extend  to  the  urinary-  pa-ssages.  cause  disease  of  the  urethra 
and  bladder,  and  prove  fatal  from  pyelonephritis. 

Symptoms  and  progress.  Difficulty  in  defiwation  and  urination 
Hrst  directs  attention  to  the  disease.  The  animals  strain,  some- 
times without  result,  sometimes  with  the  discharge  of  urine  in  a 
thin  stream  or  in  drops,  sometimes  urine  is  discharged  involuntarily. 
If  in  dogs  thus  suffering  urethral  calculus  is  ab.sent.  a  rectal  ex- 
amination must  be  made,  when  the  swolU-n  prostate  will  be  felt  close 
lH>hiiul  the  bladder.  When  acutely  inHam<-d,  the  swelling  is  soft 
and  painful,  but  in  chr.mic  conditi.ms  it  is  hard  ami  i)ainless. 
Prostatic  calculi  sometimes  cause  the  gland  to  feel  almost  like  a 
shot-i)ouch.  Abscesses  occasicmally  discharge  into  the  urinary 
pa.ssages  under  the  pressure  of  the  tinger.  Haubner  examined  a 
dog  in  whieh  the  prostate  gland  was  as  large  as  a  hen's  egg  ;  pressure 
caused  the  discharge  of  a  purulent,  ill-smelling  Huid  through  the 
urethra,  after  whieh  recovery  occurred  ;  but  in  the  ease  noted  by 
Reinemann  in  a  steer  the  animal  died  from  cystitis. 

Hjiiertropliy  of  the  prostate  and  tumours  generally  cause  death 

by   interfering    with   urination,   or   they    may    necessitate   slaughter 

of  the  animal.     Lineaux  saw  cases  of  hyj.ertrophy  of  the  i)rostate 

in  dogs  ;    in  one  there  was  intermittent   bleetling  and  difficulty  m 

urination;    in    the    other    these    symptoms    were    accompanied    by 

secomlary   cystitis   and  hydronephrosis.     Hoth  ca.>*es  ended  fatally. 

A  third  "case  was  complicated  with  perineal  hernia;    this  also  died. 

Treatment.     In    acute    cases,  laxatives  and    clysters    remove    the 

pressure  on  the  urethra  resulting  from  a  distended  rectum.     Absces.^es 

in  the  gland  can  be  evacuated  through  the  rectum.     Disinfectant 

fluids   may   be   injected  through  the   catheter.     In  chrome   disease 

in    man    extirpation    has    been    practised.     Castration    was    warmly 

recommended  as  a  cure  for  enlarged  prostate  in  man  by  \Vhit<>,  of 

Philadelphia.     A   number  of  cases   were  operated  on  with  marked 

^u„.,.^    ea.-*es  where  the  catheter  had  been  used  for  years  showing 

immediate  imi)iovemeat,  and  patients  being  able  to  urinate  whhout 
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assMtance  in  five  dayH  after  operation.  Removal  <»f  the  enlarged 
proHtate  han  been  attempted  in  the  dog,  l»ut  the  results  have  not 
been  8ati8fa<'tory.  Probalily  eiuieieation  of  the  gland  substance, 
taking  care  to  lacerate  the  capsule  as  little  as  possible. may  eventually 
prove  successful. 

R.  H.  Clarke  operated  on  an  eight  year  old  bull  dog.  in  which 
the  prostate  had  become  enlarged  to  the  size  of  a  billiard  ball,  a 
portion  as  large  as  a  walnut  being  ossified.  The  symptoms  con- 
sisted chiefly  in  straining  as  if  to  pass  faK;es,  and  were  only  marked 
for  three  months  liefore  death.  Mr.  Clarke  i)uri)osed  forming  a 
perineal  fistula,  but  a«  the  conditions  appeared  unfav(  urable  when 
operati(m  was  advanced,  the  dog  was  killed  with  chloroform.  The 
description  ()f  symptoms,  treatment,  and  especially  of  the  post- 
mortem examination  and  miscroscopical  appearances  of  the  growth, 
are  fully  given  in  Cadiot  and  Dollar's  "  Clinical  Veterinary  Medicine 
and  Surgery." 
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VI.     DISEASES  OF  THE  SCROTUM. 

(a)  Apart  from  those  caused  by  ojierative  interference,  injuries, 
wounds  and  I)rui8es  are  comparatively  rare  in  animals,  in  conse- 
quence of  the  sheltered  position  of  the  scrotmn.  In  dogs,  however, 
the  scrotum  is  sometimes  bitten,  and  injuries  may  be  caused  in  other 
animals  by  fragments  of  glass  and  wood,  and,  during  attempts  to 
jump  hedges,  by  thorns.  In  horses  the  scrotum  is  sometimes  injured 
by  the  carriage-pole,  and  decubital  necrosis  readily  occurs  in  tlogs 
after  lying  long  in  one  position,  as  during  ])araplegia  or  distemper. 
In  delivering  a  progmwis,  it  sliould  Ik^  particularly  noted  whether 
or  not  the  injuries  are  of  a  penetrating  character,  and  have  atfectetl 
the  testicle.  By  ])enetrating  wounds  are  meant  those  which  extend 
to  the  tunica  vaginalis  or  peritoneal  cavity.  But  even  in  penetrating 
wounds  the  prognosis  and  chance  of  recovery  are  favourable,  ])rovided 
there  is  no  diffuse  peritonitis,  though  the  testicle  can  seldom  be 
saved,  on  account  of  the  clanger  of  infection  extending  to  the  peri- 
toneum. Severe  brui.ses  and  injuries  followed  by  extensive  necrosis 
must  be  viewed  as  dangerous.  Superficial  wounds,  on  the  other 
hand,  generally  heal  readily. 

Treatment.  The  parts  are  h.st  thoroughly  cleansed,  and  then 
carefully  examined,  to  determine  the  area  of  the  injury.  If  the 
testicle  is  to  I)e  saved,  strict  antiseptic  treatment  will  l)e  required. 
In  large  animals  the  suspensory  bani'age  already  ilescril)cd  should 
lie  used.  In  deep  wounds  penetrating  the  tunica  vaginalis,  pus 
formation  and  peritonitis  are  likely  to  ensue  unless  the  parts  are 
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at  once  rendered  aseptic.  Castration  w  often  necesHary,  and  in 
such  case  the  scrotum  should  he  freely  divided  to  give  free  exit  to 
discharge,  and  the  usual  principles  are  followed.  Superticial 
injuries  are  treated  like  similar  wouu<ls  in  other  parts. 

(b)  Inflammation  of  the  scrotum  occurs  in  northern  countries, 
from  travelling  bulls  in  snow-drifts.  On  reaching  the  stable  the 
skin  of  the  scrotum  becomes  red  and  swollen,  an  I  the  folds  disai)i)ear. 
Kxudaticm  scnm  sets  in.  and  superficial  necrosis  -f  the  .skin  may  take 
place. 

Though  the  (ourse  of  the  disease  is  almost  always  unfavourable, 
yet  at  times  a  troublesome  eczema  remains,  which  bids  defiance 
to  treatment,  especially  when  the  discharge  is  profuse.  When 
large  areas  of  the  scrotal  skin  hav«-  sloughed,  cicatrisation  cwcurs 
with  difficulty. 

In  dogs  an  acut»'  eczema  sometimes  ext«'nds  over  the  entire 
scrotum,  and  is  characterised  by  swelling,  reddening  of  the  skin, 
exudation,  pain  or  itchiness,  causing  the  animals  continually  to 
lick  the  parts,  and  thus  interfere  with  treatnu-nt  and  healing.  The 
swelling  sometimes  causes  a  peculiar  straddling  gait. 

Treatment  of  frost-bite  of  the  scrotum  consists  in  bathing  the 
parts  with  disinfectants  and  applying  dry  dressings.  Wheat  flour, 
tannic  acid,  and  tannic  acid  with  iodoform  are  all  useful.  In  eczema 
the  dressing  may  consist  of  tannin  and  iodoform,  followed  by  an 
application  of  alcH's  and  tar  which  will  prevent  the  animal  licking 
the  dist'ased  spot.  When  exudation  is  not  excessive,  the  parts  may 
with  advantage  Ik'  brushed  over  with  iodoform  collodion  ;  cocaine 
iiiight   also  1h>  tried. 

(c)  New  growths  are  not  infre(iuent  in  the  skin  of  the  .scrotum. 
Kosenbaum  found  a  swelling  on  the  scrotum  of  a  steer,  and  Kberliardt 
descril)es  a  tumour  n,;:  ly  Hi  inches  ii  leiigth  in  an  eighteen  months 
bull  The  nature  of  these  !u>w  growths  cannot,  however,  be  ascer- 
tained from  the  description  given.  Friihner  cured  a  case  of 
botryonjycosis  of  the  scrotum  in  a  horse  by  o|)eration.  Varicose 
conditions  of  the  scrotum  in  dogs  (diffuse  dilatation  of  the  veins) 
have  U'cn  descrilR'd.  attended  with  ulceration.  j)rofuse  bleeding, 
and  a  tendency  to  recur. 

In  dogs,  api'ndulims  condition  of  the  scrotum  with  failure  to  retract 
the  testicles  when  the  scrotum  is  grasped  is  a  grave  symptom  seen 
near  the  termination  of  severe  int«-rnal  disea.scs.  and  may  sometimes 
be  observed  in  aged  animals. 

The  treatment  •<■  alnuwt  self-t^vich-nt.  Ne  ■  growtks.  unless 
possessing  loo  broad  a  base  and  extending  to  the  tunica  vagiiu'lis. 
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are  generally  ea«ily  removable.  The  mobility  of  the  tumour  gives 
Huftieient  indication  (m  thiw  point.  If  needful,  the  entire  scrotum 
ean  »h»  removed  along  with  the  testicles  without  danger,  as  the 
primitive  methods  of  castrating  riuninants  clearly  (•'tow. 

Various  parasites,  which  also  ocetir  in  the  peritor.i'al  cavity,  are 
seen  in  the  scrotum  and  t»nuca  vaginalis,  such  ivs  Selerostomum 
armatum,  Filaria  papiliosa,  &c.  They  have  no  particular  signili- 
cance,  and  are  accidentally  encountered  in  (•astrati()i\  or  when 
making  pimt-mortems. 

VII.     INFLAMMATION    OF    THE    TESTICLE    AND    EPIDIDYMIS. 
ORCHITIS,    PERIORCHITIS,    EPIDIDYMITIS. 

Inflammation  of  the  testicle  is  certainly  not  frecjuent.  though 
it  has  been  seen  in  (Utferent  animals.  Inflammation  of  the 
epididymis,  connmm  in  man  during  gonorrluea.  is  seldom  seen  in 
animals. 

Orchitis  results  from  external  violence,  from  bruises  and  injuries, 
sometimes  from  intlanunation  extending  from  the  urinary  pivssages 
to  the  spernuitic  ducts,  and  thence  to  the  testicles;  meta.static 
inflammation  of  the  testicle  is  met  with  in  pyiemia,  glanders.  &c. 
VValrafT  insists  on  having  seen  enzootic  orchitis  with  abscess  formation 
in  horses  and  oxen.  bu«  nothing  specific  is  ktiown  of  its  cause.  Ludwig 
f(uuid  in  a  horse  suffering  from  brain  mischief  abscess  of  both  tes- 
ticles :  Knese  saw  a  similar  affection  in  pigs.  Ca.seous  nodules 
have  been  found  in  the  testicles  of  tuberculous  horses.  Hess  describes 
a  case  of  tulnTculosis  of  the  epididymis  in  a  breeding  bull.  The 
end  of  the  ejiididymis  formed  a  swelling  as  large  as  a  goose's  egg, 
which  was  distinctly  divided  from  the  tcsiicle  by  a  circular  de])ression. 

Symptoms  and  progress.  The  first  symjitom  consists  in  swelling, 
sometimes  slow,  sometimes  ra])id,  but  always  very  painful,  especially 
in  acute  inflammation;  the  gait  is.  therefore,  often  straddling,  and 
sometimes  the  pain  produces  symptoms  of  colic.  The  scrotum 
escapes  as  long  as  t'.e  tunica  vaginalis  remains  intact,  but,  it 
periorchitis  also  occur,  unlema  of  the  scrotum  sets  in.  Infective 
orchitis  is  always  accompanied  by  fever. 

Aseptic  itiftammatioti  of  the  testicle  resulting  from  bruising 
generally  takes  a  favourable  cimrse.  Bleeding  may  certainly  o(  cm. 
and  produce  hivmatocele,  but  generally  blood  is  readily  absorlwd,  iiiid 
normal  function  restored.  But  that  form  of  orchitis  conveyed  throu;:li 
the  medium  of  the  urinary  organs  or  produced  melaslati.  aiiv 
often  produces  pus  formation  or  necrosis.     The  testicle   is  especially 
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prone  to  necronis,  iw  m  seen  after  HulK-utaneouH  ligation  of  the 
Hpernmtic  eord  for  caHt ratio: .  In  ruininantH  and  horneH,  calcification 
and  oHHificntion  of  the  testicle  have  aUo  In-en  seen.  These  pr.KCSsew, 
iK.wever.  are  not  .langerous  to  life  in  the  same  degrw  as  pus 
formation,  which  readily  extemls  to  the  spermatic  cord  and  pnHluces 
fatal  purulent  peritonitis.  The  commonest  result  is  periorchitis, 
adhesion  of  the  testicle  to  the  tunica  vaginalis,  or  perforatitm  out- 
wardly through  the  skin  of  the  scrotum.  Hess  saw  periorchitis 
l)la.'>tica  lia'morrhagica  in  a  sucking-pig  and  in  a  stud  hull.  Periorchit  is 
often  results  in  hydrocele  or  hft'inatm-ele. 

Treatment.  Rest  is  very  necessary,  especially  if  serious  swelling 
interferes  with  the  animal's  movements.  In  such  cases  a  suspensory 
Imndage  may  he  applied.  In  fresh  traumatic  orchitis,  applications 
of  (Old  watJr.  soluticm  of  acetat*  of  lead,  or  similar  fiuids  may  be 
made.  In  human  medicine,  orchitis  is  treated  by  compresses  of 
adhesive  plaster,  which  may  he  tried  in  larger  animals,  or  in  dogs 
can  l>e  replaced  by  painting  the  scrotum  with  collodiim  and 
applying  a  suspensory  bandage.  Scarificati(.ii,  though  often  con- 
demned, is  of  considerable  value  in  certain  cases  :  the  ])unctures 
should  be  deep,  and  bUrdiiig  should  be  i)romoted.  Afterwards, 
the  scrotum  is  dressed  antiscptically  ami  supported  by  a  bandage 
or  by  adhesiv«-  strapj.iiig.  (lastrati<.n  may  certainly  appear 
imiicatcd.  especially  in  infect ive orchitis,  with  simultaneims  disease  of 
the  spermatic  coi«L  ShouUl  signs  of  abscess  formation  ai)pear  in  the 
scrotum,  an  incision  must  Ir^  made;  and  if  high  fever,  &c.,  result, 
castration  should  be  performed  in  the  usual  way.  As  far  as  possible, 
any  diseased  portions  of  spermatic  cord  should  be  removed. 
Hertwig  has  seen  recovery  from  spontaneous  orchitis  in  the  horse 
after  low  diet,  withdrawal  of  blood,  and  the  use  of  laxatives. 


VIII.     TUMOURS    OF    THE    TESTICLE    (SARCOCELE)    AND    OF 
THE    EPIDIDYMIS. 

SiNCK  olden  times  every  abnormal  swelling  of  the  testicle  has 
been  termed  sarcocele.  In'  swine  an<l  cattle  tuberculous  growths 
occur  in  the  testicle  ;  in  horses  sarcomata,  carciiiomata,  myomata. 
botryomycomata,  dermoid  cysts,  witli  hair  and  teeth,  have  been 
met  with,  aiul  in  ilogs  both  sarcomata  and  carciiiomata.  Hess 
saw  tuberculosis  of  the  epididymis  in  a  bull  ;  the  end  of  the 
epididymis  formed  a  swelling  as  large  as  a  goose's  egg.  and  was 
divideil  from  the  le^^ick•  by  a  di.stimt  furrow.  Schmidt  saw  tuber- 
culosis of  both  testicles  in  a  bull  ;    Arens  in  a  boar  ;    the   scrotum 
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Hhowpd  numerouH  fwtuloun  iiponitigK  fonimunii-fttinj<  with  alMM-cssct* 
(M)iiliiiniiiK  I'liwouH  juiH  ;  i\w  two  tontich-H  Hfi<ih«'tl  lu-tirly  '-i"  llw. 
Thf  horw-'H  t<'Kticl«",  HtT«'«t«tl  with  mcthillary  ciiiuht,  which  I'uiitimun 
(ieHcril)ed,  weighed  i:i  il>H. 

Symptonu  and  eoune.  Oiu>  or  h<»th  t«'«ticlt'n  mIowIv  iniToaMo 
in  »ize,  the  Hweiiing  iippearing  paiiilexw.  SonM>timen  the  Hurface 
of  the  tenticle  .etiiiriH  itn  Mni(H>th  chHracter.  sometimeH  it  appeurn 
lol.iilated  or  knott.<i.  The  Kwelling  may  Ikh-oiiu'  very  eonsiderahle  ; 
nt  Alfort  a  l»or»e  wan  seen  that  liad  a  tehtiele  wei|zhin)i  20  llis. 


Kiti.  441.      CiirciiiKimi  nf  the  ti'sliclc  in  a  hursr.     (Aftir  plmliiyraph.) 

Malignant  new  growths  often  spread  to  the  spermatio  cord, 
causing  it  to  swell  and  ln'come  hard,  iincvt-n,  or  lohulated.  Where 
carcinoniata  exist,  the  lymph  glands  of  the  lumbar  region  also  become 
swollen,  and  in  the  case  of  carcinoma  of  the  testicleshown  in  Fig.  441 
they  were  so  greatly  enlarged  as  almost  to  prevent  the  hand  passing 
into  the  alxlominal  cavity.  Provided  new  growths  remain  confined 
to  the  testicle,  recovery  follows  castration,  which,  so  long  as  it  still 
appears  practicable,  should  not  be  delayed  if  the  swelling  rapidly 
increa.ses.  even  if  the  spermatic  cord  is  already  affected. 

Treatment.  In  >^wh  <'!ises  ca.-tration  is  the  only  resort,  and 
even  wliere  the  growths  are  of  a  iM-nign  character  it  is  tj>  l)e 
reconunended  if  they  have  attained  a  large  size.     As  the  sjiermatic 
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veiwelH  are  often  abnormally  dilated,  clamH  tthould  In?  uwd,  iw  they 
niimt.  Hureiy  prevei'.t  hlwdinf;.  If,  however,  the  up|Mr  part  of  the 
Hpermatic  cord  Im-  much  dixetvMeil,  the  application  of  clanw  in  M(»m«'- 
timex  impomtihle,  anil  it  in  lietter  to  ligature  the  cord  with  Htrong 
Hilk  or  catgut,  and  allow  the  lii;iitureH  to  hang  from  the  wound, 
removiuf;  them  after  In  or  l.'i  duvM.  Should  the  new  growth  iiave 
already  reache«l  the  alidomiiiHl  cavity,  the  patient,  if  a  hnrne,  may 
Im'  worke<l  until  advancing  dim-aKc  rentlerM  it  iiscIchh,  or  if  an  ox, 
prepared   for  slaughter. 


IX.     HYDROCELE.  HJEMATOCELE.   AND  VARICOCELE. 

Dropsy  of  the  tunica  vaginalis  is  known  as  hy<lrocele,  i.e.,  a 
watery  Hwelling.  Instead  of  the  few  drops  of  Huid  usually  present, 
one  finds  large  ((uantities  of  scrum  In'tween  the  parietal  ami  visceral 
layers  of  the  tunica  vaginalis.  Tiie  condition,  therefore,  in  its  nature 
resendiles  hydrops,  aixl  may  result  from  intlannnation  of  the  tunica 
vaginalis.  Sometimes  the  fluid  accunudates  in  the  spermatic  cord, 
and  then  lies  between  the  f(jlds  of  the  tunica  vaginalis  propria,  a 
condition  which  has  been  terme«l  spermat»K-ele. 

Both  conditions  have  repeatedly  Ikhmi  seen  in  horses,  bulls,  and 
rams.  Steiner  found  spermatocele  in  young  geldings  ;  the  serous 
fluid  was  containetl  in  several  sniall  sacculations.  Richter  has 
descrilied  the  same  disease  in  goats  and  horses.  Miillcr  met  with 
hy«lr<)pele  of  the  spermatic  cold  containing  more  than  l(t  ounces 
of  a  redilish  serum  in  castrating  a  crypt  orchid.  This  complicated 
the  operation  and  rendered  it  uuich  more  difficult,  but  nevertheless 
it  succee«led.  Stetfen  saw  hydiocele  of  tlie  tunica  vaginalis  in  a 
ram;  Puntigam  noted  dilatation  of  the  lymph  vessels  of  the 
sjM'rmatic  cord. 

Causes.  Hydrocele  may  result  from  intlannnation  of  tlu'  tunica 
vaginalis  of  the  testicle  or  of  the  spermatic  cord,  and  may  take  either 
an  acute  or  chronic  course.  In  a  sucking-pig  anil  a  stud  bull  Hess 
found  not  only  serum,  but  fibrin  and  blcMxl  in  the  tunica  vaginalis. 
K.xternal  injuries,  like  bruises,  are  doubtless  son\etimes  responsible 
f(»r  disea.se  of  this  character.  When  they  lend  to  severe  bleeding 
from  the  spermatic  cord  or  tunica  vaginalis,  the  condition  is  called 
liaMUatocele.  Hydrocele  of  the  tunica  vaginalis  occurs  in  connect i(m 
with  hydrops  ascites  and  hyihothorax  a«  a  local  symptom  of  the 
general  dropsical  condition.  Martin  concluded  that  the  occurrence 
of  filaria  papillosa  in  the  dropsical  vaginal  tunic  was  a  cause  of 
hydrocele,    but   this   view   cannot    be   upheld,   as    the    parasite    is 
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874  HTniiocBi.ie.  hmatocble.  Asn  vawcocei.*. 

WH-n  in    by   far  the  greati-r   numlK«r  ..f   eaHt>H   umucorapttniwl    l.y 

''^'simptoin..  HydnKfU.  with  h«..uat.,ct.lc  of  the  tuuiiu  vagi.mliH 
mnnetiuM'M  pn-m-i.tH  a  Ktriking  n^nnhlame  t.,  injiuii.ul  hmua.  Uu- 
HWfllinK  iK  ..ftcn  very  markod  (Stcfferi  naw  a  goat  in  whuh  the  Horot  mu 
rlhed  nearly  to  the  ground),  but  i«  Hoft.eh.t.e  often  pauU-H. 
and  fri«e  from  inflam.nat..ry  nymptonw.  The  ...ndition  .k  d  .t  .- 
HuiHhed  from  rupture  by  the  fact  that  Hwelling  i-  eonh.iod  prme.pally 
to  the  lower  part  ..f  the  scrotum  ;  above,  th.  serotum  taper*  away 
aiKi  Hh..wH  no  abnorrial  dintension.  In-eaune  the  fluid  .s  ea.uly  dm- 
plaeed.  By  eompre-Mlng  the  upper  part  of  the  serotum  fluetuation 
may  t'OHily  l)e  detected  at  the  ba«e. 

In  large  animaln  the  presence  of  iuguiiuil  hernia  can  also  »h- 
cU-termiiutl  by  examination  per  anum.  in  hydrocele  of  the  Hpermat.c 
,.ord  such  examination  may  be  necessary  to  confirm  the  diagnos.s, 
as  the  form  of  the  swelling  often  greatly  resembles  that  of  a  hernia. 
If  absolutely  necessarj-.  an  exploring  mn-dle  may  Ih>  passe.1  mto  the 

scrotum.  ,     ,       ^,      ,         j._,., 

This   disejise   is   distinguished  from   sarcwele   by   the   less     nrm 

swelling,  and  by  the  smaller  size  of  the  testicle,  which  as  a  rule  up|H-ar^ 

atrophietl.  .  i    i  .» 

Prognosis  is  ' wourable  in  as  much  as  life  is  not  threatened,  but 
rec.very  with  conservation  of  the  testicle  is  generally  doubtful. 
Early  treatment  of  ha.mat.K>ele  and  hydrocele  is  often  succ.^stul ; 
complication  with  inguinal  hernia  renders  the  ...iidition  grave. 

Treatment.  Velpeau  was  the  firs'  to  employ  injections  ot  mkIiih- 
t„r  hydrocele,  and  they  are  still  used  in  man.  Simple  puii.Tuic 
wldoiu  succeeds.  Stephen  emptied  the  tunica  vaginalis  nl  a  ran. 
fuurteen  times,  but  it  always  tilled  anew;  nor  was  punctur.  witl. 
injection  of  iodine  solution  more  successful.  Aniiscptu-  piccuutioiir. 
must,  of  course,  be  observed.  When  emplovm^  this  meth.^i.  l*.- 
tincture  of  iodine  should  Ik-  freshly  prepanHl,  the  tunica  vi^uu.*t- 
emptied  of  its  contents,  and  the  solution  injc.ted  and  allo»*^  - 
remain  ;  afterwards  a  suspensory  bandage  with  ai>tis«'pti.  surtwiit 
should  iKj  applied  to  the  scrotum.  Great  ^weluiig  f(.w«-.^  «. 
Hulmides  after  six  to  eight  days. 

Castration  is  more  certain  if  the  diseased  im^uiiip  *i  Ha- :>*t»tsBiiWs 
cord  be  removed  with  the  testicles  ;  if  i>roperi'  ,i««..rm«i.  ur-aiant 
generally  results.  Operation  must,  however,  b.-  detoffHi  imaJ  auoi. 
iaftamm;ilory  symptom^  have  s.ilwided.  in  ca^irstmz  '^«>fi  •'•KAaat 
pigs  aifected  with  periorchitis  and  hydrmele,  Hs«w  H«t  t»v  ii  «a 
remarkable  that  of  Hve  of  a  litter,  lour  8ut!er~,l  tnm  1« 


tliV4 


INrLAMMATIOV    OK   THB   HPBBMATIC   CORO. 


670 


VariciH-elf,  or  cirHm-i-le.  coiwwtH  in  diltttHtion  i>{  th»'  v»-iiw  of  the 
H|)«<rmutie  c»»rd.  It  in  comiiionfHt  ia  old  liiiimiilH,  hut  only  exteji- 
tiotmlly  i-allH  for  tn-iiliiuMit  ;  it  \h  uwunlly  only  diHiovert'd  on 
cafttrution,  and  pvwi  then  requiren  no  particular  pret-autionH. 
Aneurynmal  varix  hui*  Ix-en  olnHTvetl  in  hulU.  The  dilatation  of 
the  plexuM  jmnipiniforniiM  artmHiated  with  varieiHele,  i»  HoinetiineK 
MO  marked  that  the  mrotuni  appearw  an  nuuh  enlarg«-d  aH  in  hydnKfle, 
or  ill  inguinal  hernia.  Aneurynnial  varix  is  Monittinies  denoted  i)y 
puliation  in  the  m-rotum,  or  the  patwane  of  blood  under  the  skin 
may  l>e  felt  ;  both  symptonw  dinappear,  however,  innuidiutely 
the  scrotum  in  compreHned  above  ;  Meyer  wa«  able  to  feel  the  artery. 
(laHlration  is  the  only  treatment,  and  care  is  requiri-d  to  prevent 
ru)>ture  of  the  greatly  di.stended  vcHsels  ;  the  vess«'Ls  may  Ik-  li*;atured 
with  Htout  silk,  or  clams  may  be  applietl. 

X.    INFLAMMATION  OF  THE  SFERMATIC  CORD.   SCIRRHOUS  CORD. 
FUNICULITIS  CHRONICA. 

On  account  of  its  sheltered  posititm  the  spermatic  coid  rarely 
lK>come«  inflamed,  unlonH  the  scrotum  Ik-  opened,  though  bruising 
or  hyper-extension  may  produce  acute  inttammation  and  luematoccle. 
It  has  already  lx«en  stated  that  chronic  inflammation  may  occa«io!i 
hydrocele.  But  none  of  these  diseases  conipare  in  freipiency  with 
scirrhous  cord,  a  condition  due  to  infection  of  the  cord  after  castration. 
In  horses  it  is  comparatively  conunon.  and  in  o,\cn  by  no  means 
unknown. 

A  portion  of  the  (M)rd  is  removed  in  castration,  an<l  the  remainder 
then  swelLs,  partly  in  consetpient  e  of  disturlied  circulati<in.  partly 
of  inflammat4»ry  irritation.  This  swollen  condition  generally  dis- 
iipiM-ars  completely  in  eight  to  fourtwn  days,  sometimes  a  little 
later,  in  horses,  and  occa.sionally  in  oxen  and  other  animals,  owing 
to  infection  of  the  wound,  the  swelling  increases,  and  the  stump 
of  the  s|>ermatic  cord  may  become  as  large  as  a  man's  head.  The 
enlargement  may  Ik-  confined  to  the  extremity,  b"<  generally  extends 
further  upwards,  even  l>eyond  the  inguinal  canal  and  into  the  abduminal 
lavitv.  Hingk  notieetl  an  extraordinary  tlevelopna-ut  in  a  horse, 
the  left  spermatic  cord  on  post-n>ortein  weighing  '24  lbs.  and  the 
right  :«(»  lbs.  In  such  cases  the  operative  wouiul  n-fuses  to  heal; 
a  slight  opening  remains,  from  which  small  ([uantities  of  pus  are 
iliseharged,  antl  through  which  a  probe  can  U-  intnahiced  for  a  ilis- 
tanee  of  4  to  «  inches  into  the  spermatic  cortt. 

It  was  long  known  that  the  disease  was  due  to  chronic  inflammation 
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of  the  spermatic  cord,  though  it«  true  cause  was  not  suspetted  until 
Rivolta  1  1H7I,  suggested  thit  it  consisted  in  infection  with 
microparasites.  and  later  investigations  have  established  that  the 
great  majority  of  cases  of  scirrhous  cord  are  due  to  lH,t ryomycot ic 

fiiniculitis.  ,, 

The  scirrhous  cords  rcmovcil  in  the  Berlin  diiuiue  were  generally 
fonml  to  contain  botryomyces  and  staphylococci.  Sometimes  the 
urowth  ami  thickening  occur  rapidly,  and  the  spermatic  cord  may 
attain  the  .liametcr  of  a  go..se's  egg  in  a  few  months  ;  s.mietimes 
the  conditi<.n  may  exist  for  indcHnite  ,>eri.Hls  without  marked  in- 
crease of  size. 

Scirrhous  cord  is  commoner  in  certain  districts,  perhaps  because 
the  necessary  coiulitions  for  infection  are  more  favourable  ;  perhaps 
becauHc  the  metluHl  of  castration  there  adopted  favours  infection. 
The     foll..wing     ccmtributing     causes    of     scirrlums     cord     are 

recognised; —  .       . 

(1)  K.xposure  of  the  cord  after  .-.ustration,  and  its  projecti..n 
iK-yond  the  tunica  vaginalis  or  scrotal  wound.  Sometimes  this  is  the 
result  of  applying  clams  too  low,  <.r  using  t<.o  heavy  clams  ;  pulling 
on  the  cord  "or  violently  tearing  away  the  testicle  ruptures  the 
peritoneal  folds  which  support  the  cord  within  the  abd.mien  and 
allows  the  cord  to  protrude  below  the  wound.  Exposed  to  the  air 
the  cord  swells,  and  sometimes  becomes  strangulated  in  the  narrow 
skin  incisi.m  ami  in  the  tunica  vaginalis.  The  portion  lying  l)eyond 
the  castration  wound  then  l^-gins  t..  proliferate,  ami  a  condition 
results  which  has  been  described  as  "Champignon"  or  chronic 
funiculitis  In  other  cases  the  cor.l  is  withdrawn  within  the  scrotum, 
but  in  coasequence  of  infection  the  w.uu.l  persists,  giving  escape  to 
,1  arcyish  pus  The  cor.l  ami  tunica  vaginalis  are  inflamed,  swollen 
and  indurated,  an.l  if  lu.t  checke.l  the  inflammatory  prm^ess  extends 
upwards    frcpicntlv  invading  the  abdominal   portion  of  the  cord. 

{'>)  All  influences  favouring  py.genic  infection  of  the  operation 
wound  pn.mote  development  of  scirrhous  conl  (Fig.  442).  These 
comprise,  too  small  an  incision,  or  an  incisi.m  to.,  far  to  one 
sid.>  of  the  s<rotum.  both  ..f  which  .•on.litions  impede  drainage; 
to.,  small  a  w..un.l  als..  favours  strangulation  of  the  c.rd  an.l 
f..rmati..n  ..f  "  (5lmmpign..n,  •  as  slu.wn  by  Triaiu.irs  ..xperiments. 
{••istration  by  ligature  is  .loubly  .langen.us  if  perf..rmed  with 
„„Ht,.rilis."d  materials.  The  ligature  ..ften  remams  in.  p..sition  a 
lonu   lime,    and   theref.>r.-   increases    the   danger   of    infectmn.        n- 

•  1     1      fU..   iiuiiT  surface   of   the  tunica   vaginalis, 

Hainmiilioii   .spreads   ti.  tlie   mm  r  suii.ut  i»i  •*' 

which  so..n   lK...,im-s  mlherent   to  the  spermati.^  c.rd;  but  the  c.n- 
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nective  tiHsue  lying  between  the  tunica  vaginalis  antl  the  ilartos 
is  seldom  affected. 

Symptoms  and  course.  The  swelling  of  the  testicular  cord  dcx's 
not  completely  subside  after  castration,  but  continues  to  discharge 
pus  and  slowly  increases  in  innunference.  This  seldom  receives 
early  attention,  and  expert  assistance^  is  only  calletl  for  when  the 
owner  fancies  the  discharge  has  lasted  too  long,  or  when  several 
attacks  of  acute  cellulitis  have  occurred.      As  soon  as  the  fistulous 


Fiii.  442.     Sciiiliiiiis  ( i>iil  fiHiiiiitiiiii  in  llic  liorsi'.     u.  'I'liickciKMl  s|wrmalic  inid  : 
li.  tiiiiica  viiyiiialis  ;    c.  tliirki'iiiiiu  ixtiiiial  to  tuiiiia  vajriiialis. 

aperture  has  clo.sed,  tlic  swellini;  suddenly  incrciiscs,  spicatls  to 
neighbouring  tissues.  in<'ludiiu<;  th*-  conncclivi'  tissue  around  the 
luni<-a  vaginalis,  often  e\(ii  to  111"  slicutli  itself,  and  only  subsides 
when  a  new  opening  has  been  t'slablislied.  This  acute  cellulitis 
returns  at  varying  intervals.  It  may.  however,  never  occur,  and 
,he  diseane  exist  for  an  indefinite  time  without  making  much 
progress  or  occasioning  disturbance,  indeed  without  ever  being 
recognised.  The  swelling,  which  is  firm,  hard,  and  slightly  painful, 
usually  remains  confined  to  the  lower  end  of  the  spermatic  cord, 
but  sometimes  extends  upwards,  an<l  may  even  reach  the  abdominal 
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cavity  U«8  frequently  the  lower  end  of  the  cord  is  not  attacked, 
and  the  Bwelling  logins  an  inch  or  two  above  At  the  pomt  where 
the  swelling  h  in  contact  with  the  skin,  it  is  always  attached  to  the 

base  of  the  scrotum.  ,   ,•    u 

The  fistulous  oiK-ning  is  small  and  funnel-shajH^d,  and  discharges 
a  variable  quantity  of  pus  ;  a  probe  can  Ik,  passed  2  to  4  inches 
into  it. 

(■a,li„t    un.l    Dollar    ("(1i..ual    Vctcriuary    Medicine    and    ^:"'-8"y:") 

dcscr    c   a   .asc   of   ,lcH-,U-aU-l   inp.i.ial   ahsc-oss   afU-r   cuistratu.n.     The 

'  ,S  on  siinulaUMl  scirrhou.s  cor.1.     Then,  was  diffuse  '"d-ration   in   the 

,ft     uruinal  n-Rion.  extending  over  the  alxloincn  beyond  the  shi-ath.     Ihc 

.  U  slZ  e  dfcver  an.l  w.vs  laino  on  the  left  leg,  which  was  abducted  durmg 

ronuMit      Kxaniination   per  rectum   roveakxl   in   the    prepi.b.c    region 

r.H       the  kft^guinal  ri^g.  a  diffuse,  rouiuled.  smooth  swelhng   which 

3      agnl'l  a.s  an  absccsi:     The  animal  was  cast,  the  "•K«»"«>^»"«' 

exT.ni.KHl.  and  a  large  abscess  c.mtai.iing  two  ..uarts  of  jM^was  opene.l 

Hv  .Irainage  a.i.l  antiseptic  dressing  the  abscess  cavity  doscl  so  far  that 

fi^e  we«-k.s aft<T  o|K-ration  the  horse  was  able  to  return  home. 

In  another  case  descriln-d  by  the  above  writers,  the  growlb,  by 
pressing  on  the  infero-lateral  surface  of  the  penis,  caused  difticulty 
in  micturiticm.     Extirpaticm  was  followed  by  recovery. 

Prognosis.  As  cure  depends  on  complete  excision,  it  is  necessary 
t„  ascertain  whether  operation  is  possible,  how  far  the  cord  is 
diseased,  and  then  whether  all  diseased  parts  can  Ik-  removed,  hx- 
(ension  ..f  the  disease  into  the  abdominal  cavity  renders  the  conditum 
imurable.  Examinati.m  from  without  and  from  the  rectum  wil 
,leterniiiie  the  .limensions  of  the  growth  ;  of  100  cases  submitted 
to  M<)ller*  all  proved  amenable  to  treatment. 

Treatment.  I>reventive  measures  are  of  great  importance. 
Antis«.ptics  shoul.l  be  freelv  used  iK'fore  and  after  castration  ;  dams 
should  be  properlv  shaped,  ami.  in  applying  them,  the  p..sterior  part 
of  the  cord  should  not  be  cut  through  ;  ligatures  if  used  shoul.l  Ik- 
sterilised.  After  re.m.ving  the  clams,  the  spermatic  cords  should 
be  c.miiletely  returned  to  the  tunica  vaginalis,  and  escape  of  dis- 
charges promoted  bv  exercising  the  animal. 

When  inflammation  has  U-come  chr.mic,  neither  pot.issium 
iu.li.le  inurnally,  io.linc  inj.>cti..ns,  set..ns  .Iressed  with  sublimate, 
nor  the  use  of  the  actual  cautery,  coniimuily  succeed,  though  where 
„peration  is  imp..ssible  they  may  be  tried.  Sublimate  setons  an.l 
the  cautery  are  perhaps  more  efficient  than  injections ;  but  when 
the  spermatic  cord  is  extensively  diseased,  removal  of  the  disease.l 
part  is  alone  useful.  Th<iugh  the  period  of  acute  cellulitis  must 
be  av.)ided,  there  should  be  n.)  hesitation  in  jierforming  the  operation, 
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which  is  simple,  and,  if  precautions  against  bleeding  are  taken,  not 
dangerous. 

The  horse  is  cast,  the  feet  of  the  affected  side  fastened  together, 
and  the  animal  placed  on  its  back.     The  operator  then  kneels  behind 
it.     The  seat  of  operation  is  cleansed,  and  an  elliptical  piece  of  skin, 
sufficiently  large  to  allow  of  the  growth  passing  easily  through  the 
opening,  removed  with  the  knife.     Any  skin  adherent  to  the  growth 
must  also  lie  taken  away,  and  care  taken  to  provide  for  drainage. 
A  tape,  passed  through  the  sulxjutis  of  the  isolated  piece  of  skin 
ami  through  the  growth,  is  held  by  an  sj^sistant,  who  pulls  gently 
on  the  spermatic  cord.    The  operator  now  breaks  down  the  tissues 
surrounding   the   diseased  cord,   which   is   covered   by   the   tunica 
vaginalis.     Any  bleeding  vessels  are  at  once  ligatured.    The  cord 
must  be  exposed  if  possible  beyond  the  diseased  part,  or,  in  cases 
where  the  disease  extends  within  the  abdomen,  as  far  as  the  external 
inguinal  opening.      When  the  growth  is  small  the  tunica  vaginalis 
must  be  exposed  at  least  as  far  as  it  is  adherent  to  the  spermatic 
cord,  and,  if  a  clam  is  to  be  applied  over  it,  up  to  the  highest  point 
the  disease  has  attained.     This  laethod  is  preferable,  and  as  soon  as 
the  upper  limit  of  the  growth  is  reached,  a  strong  ligature  or  clam 
is  applied  over    the  spermatic  cord  and  tunica  vaginalis.    One  then 
proceeds  as  in  castration,  by  the  covered  method.     In  dealing  with 
extensive  growths,  a  short  clam,  which  can  be  introduced  into  the 
operative  wound,  should  be  applied  to  the  cord,  so  that,  after  removal 
of  the  diseased  part,  it  may  remain,  as  in  the  operation  for  inguinal 
hernia  (which  see). 

Where  the  disease  extends  so  far  upwards  as  to  prove  beyond 
easy  reach,  the  tunica  vaginalis  is  divided  where  it  seems  movable 
over  the  swelling  ;  the  spermatic  cord  can  then  be  drawn  down, 
and  the  clam  applied  above  the  diseased  portion.  In  other  cases  a 
ligature  or  the  ecraseur  may  be  used.  It  is  best  to  tranfix  the  cord 
with  a  stout  ligature,  tying  it  as  tightly  as  possible,  and  allowii>g 
the  ends  to  hang  below  the  skin  wound,  so  that  it  may  be  removed 
if  it  does  not  fall  away  of  itself.  The  elastic  ligature  is  also  valuable. 
Carefully  used,  the  ecraseur  and  the  torsion  method  also  prevent 
bleeding.  To  prevent  post -operative  haemorrhage,  the  wound,  when 
cleansed,  is  powdered  with  iodoform-tannin  and  stuffed  with 
carboliaed  jute,  a  few  sutures  being  inserted  to  retain  the  tampons 
in  position. 

Dressing  and  clam  remain  in  position  for  at  least  forty-eight 
hours  ;   on  removing  them,  the  parts  are  washed  out  with  sublimate 
carbolic    solution,   again   powdered   with   iodoform-tannin     and 
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treated  a«  an  open  wound.  Daily  exercise  favours  drainage.  Re- 
covery generally  occurs  in  fourteen  days  to  a  month,  without 
complications. 

If  the  new  growth  has  spread  outwards  beyond  the  tunica  vaginalis, 
the  subcutaneous  connective  tissue,  which  is  infiltrated  with  small 
abscesses,  must,  as  far  as  possible,  be  removed.  Any  remaining 
altscesses  or  sinuses  should  be  scraped  out  with  the  curette,  or  dressed 
with  concentrated  solution  of  chloride  of  zinc. 

Malkmus  has  recently  proposed  a  modification  of  this  procedure. 
Starting  from  a  spot,  if  possible  behind  the  growth,  he  breaks 
through  the  tissues  in  the  direction  of  the  inguinal  canal  with  the 
fingers,  in  order,  from  that  point,  to  destroy  the  adhesions  of  the 
growth  to  surrounding  parts.  The  most  resistant  portions  of 
connective  tissue  are  divided  by  the  knife  or  scissors,  blood-vessels 
being,  if  necessary,  ligatured.  For  dividing  the  spermatic  cord  he 
uses  a  special  ecraseur  with  a  very  strong  chain. 

New  growths  of  the  spermatic  cord  outside  the  vaginal  tunic 
can  sometimes  be  removed  by  ligature  and  caustics.  It  is  olten 
pos^iible  to  cut  through  the  growth  with  a  ligature  or  to  scrape  it 
away  with  the  finger,  though  this  is  not  satisfactory  unless  the  cause 
i.e.,  the  strangulation  of  the  cord  by  the  scrotum  or  tunica  vaginalis, 
be  at  the  same  time  remedied.  Fig.  442  shows  a  growth  which  was 
removtHl  by  ligature  three  months  after  castration.  As  a  rule, 
however,  it  is  Ijest  to  remove  the  lower  end  of  the  spermatic  cord 
in  the  manner  above  described,  otherwise  the  scirrhous  growth 
almost  always  extends.  Degive  passes  a  metal  rod  through  the 
swelling  after  the  ecraseur  has  almost  cut  through  the  spermatic 
cord,  turns  that  portion  of  the  cord  lying  within  the  ecraseur  chain 
once  or  twice  around  its  axis,  and  then  completes  the  operation. 

When  the  morbid  growth  extends  as  far  as  the  inguinal  ring  or 
into  the  abdomen,  the  inguinal  canal  may  be  dilated  and  the  chain 
of  the  ecniseur  passed  even  into  the  abdominal  cavity.  Dollar  has 
successfully  operated  on  several  cases  of  scirrhous  cord  extending 
as  far  as  the  inguinal  ring,  using  the  ecraseur.  He  has  never  had 
bad  results  or  troublesome  bleeding,  the  secret  of  success  being  to 
observe  all  possible  antiseptic  precautions  and  to  divide  the  cord 
very  slowly.  Cases  are  on  record  of  growths  weighing  as  much  as 
12(»  lbs.    Necessarily  they  could  not  be  removed. 

Soon  after  potassium  iodide  had  been  proved  efficacious  in 
actinomycosis  it  was  tested  in  the  treatment  of  scirrhous  cord.  The 
recorded  results  have  l>een  conflicting,  probably  because  the  organisms 
producing  the  changes  may  not  be  the  same  in  eviiy  case,  and  also 


INFLAMMATION    OF  THE   SPERMATIC   CORD. 


681 


liecauMe  simpie  funicvlitiB  occurring  8<K)n  after  castration  may  have 
been  mistaken  for  the  essentially  chronic  disease  in  question.  In 
support  of  the  first  contention  it  may  be  noted  that  some  observers 
have  found  scirrhous  cord  due  to  malignant  growths  like  sarcoma. 
Frohner  records  two  cases,  one  of  which  received  10  ounces  of 
potassium  iodide  per  on  and  6i  ounce.«  of  sodium  iodide  intratracheally, 
the  other  nearly  25  ounces  of  iodide  of  potassium  per  os  within  a 
few  weeks.  Neither  showed  any  improvement.  The  first  horse 
had  to  l)e  killed.  The  st>cond  was  operated  on,  and  recovered 
sufficiently  in  three  we»'ks  to  return  hf)me.  In  seven  weeks  from 
operation  recovery  was  complete.  In  some  instances,  however, 
the  iodide  treatment  has  arrested  the  growth,  and  there  can  be  no 
objection  to  a  further  trial,  particularly  in  the  early  stages  of  the 
disease. 
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DISEASES   OF  THK   FEMALE   ORGANS  OF 
GENERATION. 

As  the  greater  numlnT  of  these  diRetwes  are  considered  in  works 
on  special  pathology  and  obstetries,  only  a  short  aecount  of  those 
which  necessitate  surgical  interference  is  here  given. 
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I.- INJURIES  AND  INFLAMMATION  OF  THE  VULVA,  VAGINA. 

AND   UTERUS. 

In  cows,  the  labia  }nidendi  are  most  fre<iuently  injurtnl  by  horn- 
thrusts  ;  in  mares,  occasionally,  by  the  shafts  of  vehicles  ;  in  all 
species  i>f  animals  by  violent  and  unskilful  manipulations  during 
ilelivery.  In  such- cases  rupture  of  the  perineum  is  common.  In 
cows,  the  vagina  is  sometimes  wounded,  though  seldom  seriously, 
by  the  application  of  the  vaginal  truss  for  the  purpose  of  retaining 
the  prolapsed  vagina  or  uterus  ;  sometimes,  however,  severe  croupo»is 
inflammation  results,  and  extends  forwanls.  These  conditions 
seldom  re<iuire  surgical  interference,  and  must  be  treated  on  general 
principles.  Sometimes  wounds  require  extending  to  allow  of  better 
drainage  ;  sometimes  healing  can  l>e  assisted  by  carefully  applied 
stitches.  Wounds  in  this  regi()n  most  frequently  result  from  rupture 
of  the  perineum.  When  fresh  they  should  l>e  accurately  sutured  ; 
when  of  old  standing  the  edges  may  require  to  l»e  freshened. 

Extensive  wounds  and  excoriations  of  the  mucous  membrane 
of  the  labia  pudendi  may  lead  to  occlusion  of  the  vulva.  AproiM>» 
of  this,  the  following  ca.se  may  be  quoted  :— An  eighteen  mtmths 
filly  exhibited  occlusion  of  the  vulva  from  its  upper  angle  as  far 
almost  aH  the  clitoris,  where  an  opening  the  size  of  a  goose-quill 
remained,  from  which  urine  was  tlischarged  in  a  thin  stream.  The 
adhesion  was  divided  ;  but  as  it  recurred  several  times,  it  was  found 
necessary  to  pass  the  hand  into  the  vagina  daily  and  dilate  the  vulva. 
Under  this  treatment  perfect  recovery  occurred. 

Occlusion  of  the  vagina,  due  either  to  persistence  of  the  hymen 
or  to  adhesion  of  the  surfaces  of  a  vaginal  woimd,  has  been  seen  in 
the  cow  and  mare.  In  either  case  the  os  uteri  is  not  attainable, 
and  a  muco-sanguineous  fluid  collects  behind  the  obstruction. 
Occlusion  from  imperforate  hymen  is  of  little  consequence,  as  it  can 
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readily  be  cured,  but  exteiwive  union  Iwtween  the  opposed  vaginal 
wallH  in  a  seriouR  matter. 

A  caw  of  the  former  kind  in  an  Ayrshire  quoy  wan  cured  by  inciwon 
Tlic  animal  ha.1  nhown  a  temi*raturo  of  104-5°K.    a,»l  «eycro  abdominal 
pain.     Four  pints  of  offennivc  fluid  were  evacuated.     ((  a<liot  and  Dollar  « 
"  Clinical  Veterinary  Me<licine  and  Surgery,"  p.  424.) 

(Jeyor  noticed  occlusion  of  the  vagina  in  throe  calve .  two  or  three  weeks 
after  birth  ;  in  two  cases  it  was  possible  t«  break  down  the  adhesions. 
After  the  discharge  of  several  .piarts  of  a  rwldish.  turl>id,  ill-sn.cllmg  fltn.l, 
<;ever  waslip<l  out  the  vagina  with  1  i«r  cent,  ereolin  solution  :  recovery 
f.)liowe<l.  In  the  third  calf  the  entrance  to  the  vagina  was  too  narrow  t^j 
admit  even  a  single  flnger.  After  re|K>ate<ily  passing  the  trocar,  the  animal 
was  fattened  for  slaughter.  ,.,.,,,  i     i,.,i 

Sehmi<lt  desciribes  a  case  in  a  heifer  whi<-h  eight  days  pn-viousl.y  ha( 
been  bulled,  and  ha.1  imme<liately  bled  freely  :  the  vagina  was  cUmetl 
by  a  membrane  in  front  ..f  the  <.,)eniiig  of  the  mvthra.  Kxces«ivo<lilatati<m 
i.f  the  vagina  remlered  the  passage  of  fieces  .litticult.  AfteT  perforating 
the  membrane  with  a  trocar,  increasing  the  oiK-ning  with  the  hngcr  an< 
hand,  ami  washing  out  the  parts  with  cre..lin  solution,  healing  occurrcjl 
in  fourteen  days.  In  this  ca,se  also  four  to  five  .|uarts  of  a  whitish,  i  I- 
smclling  fluid' wen^  discharged.  The  hymen  was  pi-obably  unusually 
resistant. 

Wounds  of  the  vagina    in  cows  are    commonest    after  iirolupse    t)r 
after  paHurltion,  esjieeially   in  priniipara-.     Sometinw^i  the  surface 
alone  is  injured  or  the  mucous  membrane  excoriated,  though  lacerations 
and  perforations  are  also  seen,  particularly  in  the  large  animals. 
More  than  one  observer  has  seen  perforating  wounds  of  the  vagina 
caused  by   the   penis   of   the   stallion   during   coitus.     It   must   lie 
rememliered   in  these  ciu»es  that  the  hinder  jiart   of  the  vagina  w 
surrounded  by  loose  cuinective  tissue,  which  <onneets  it  al>oye  with 
the  rectum  and  lielow  with  the  pelvis.     In  the  mare,  this  conncctum 
extends  about  5  inches  in  a  forward  direction,  and  1h-Iow  for  a  rather 
longer  distance.     Perforating  vaginal  wounds,  therefore,  lie  farther 
forward,  and  must  always  l)e  regarded  as  serious,  both  on  account 
of  the  danger  of  peritonitis  and  of  prolapse  of  the  bowel.     In  mares, 
peritonitis'ia  most  to  be  feared.     Prolapse  of  the  bowel  is  particularly 
favoured  by  straining,  which  is  almost  always  present  after  such 
injuries,  and  by  the  entrance  into  the  peritoneal  cavity  of  air,  which 
sometimes  causes  very  great  distension. 

Hemorrhage  is  less  grave,  unless  infected  blood  passes  through 
a  perforating  wound  into  the  jieritoneal  sac,  where  it  may  lead  to 
peritonitis.  Surface  injuries  require  attention  only  in  mares,  in 
which  infective  substances  readily  initiate  such  disease  as  metritis. 
After  parturition,  the  danger  is  greater  in  summer  than  in  winter, 
particularly  if  the  after-birth  is  long  retained.     For  the  same  reason, 
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wouimIh  of  the  lower  vaginal  wall  are  graver  than  those  of  the  upfMjr  ; 
but  even  perforating  wounds  generally  heal  without  bad  resultH, 
as  is  well  shown  by  the  results  of  castrating  animals  after  Charlier's 
(vaginal)  method. 

An  extremely  severe  injury,  sometimes  produced  during  delivery 
of  a  very  large  foetus,  or  by  the  fore-legs  of  one  of  ordinary  size,  is 
rupture  of  the  upper  wall  of  the  vagina  and  lower  wall  of  the  rectum. 
Sometimes  the  parts  are  only  perforated,  and  a  recto-vaginal  fistula 
results  ;  but  in  others  the  parts  are  torn  for  a  distance  of  10  to  12 
inches  from  the  opening  of  the  vagina.  Faeces  then  i)ass  from  the 
rectum  Into  the  vagina,  setting  up  vaginal  catarrh,  which  may 
extend  tt)  the  bladder  and  uterus.  Breeding  from  such  animals 
is  out  of  the  question.  The  condition  is  not  fatal,  but  implies  such 
unpleasant  complications  as  to  render  the  animal  almost  worthless. 
For  the  surgical  treatment  of  rupture  of  the  jn'rineum  and  recto- 
vaginal fistula, see  "  Perineal  Hernia  "  and  "  Anal  Fistula."  Humlnrt 
and  Beaufils  cured  four  cases  of  perineal  rupture  by  inserting  double 
rows  of  tape  sutures.  In  the  most  serious  case  the  vulva,  anus,  and 
recto-vaginal  septum  were  implicated. 

The  treatment  of  non-perforating  vaginal  wounds,  especially 
those  contracted  in  labour,  requires  particular  care  in  animals.  The 
footal  membranes  must  be  removed  as  soon  as  possible,  and  the 
vagina  and  uterus  repeatedly  washed  out  with  lysol.  carbolic,  or 
alum  solution;  in  mares,  diluted  sublimate  solution  (I  in  .'i.iMlO) 
may  also  lie  employed.  One  of  the  l)est  disinfectants  is  a  dilute 
solution  of  iodine  and  potassium  iodide.  It  hsis  the  advantage  of 
not  setting  up  violent  expulsive  efforts,  as  do  most  of  the  other  Huids 
named.  Injuries  to  the  vulva  or  its  neighbourhood  should  lie 
swabbed  with  l(t  per  cent,  solution  of  chloride  of  zinc,  so  as  to  form 
an  eschar,  and  diminish  the  chance  of  infection  from  the  wound. 
It  is  letter  to  avoid  washing  out  perforating  wounds,  In-cause  of  the 
danger  of  thus  causinif  peritonitis.  Tf  within  rea<-h,  as  when  affecting 
prolapsed  organs,  such  wounds  may  lie  sutured  l)eforc  reducing 
the  proIa))se. 

Wounds  of  the  uterus  are  caused,  during  parturition,  by  instruments 
or  by  the  little  aninia''s  feet,  and  in  ca-ses  of  prolapse,  by  external 
violence  ;  rupture  of  the  pregnant  uterus  has  also  been  seen.  When 
diseased  the  uterus  naturally  tears  more  readily  than  when  healthy, 
and  such  accidents  are  therefore  commoner  after  metritis.  Whether. 
as  has  been  stated,  rupture  is  produced  by  dropsical  conditions  of 
the  membranes  seems  doubtful  ;  more  frequently  it  results  from 
violent  interference  when  the  foetus  is  in  an  awkward  position. 
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Buhl  found  the  uterus  of  a  youiij?  pregnant  cow  completely  torn  away 
from  the  vagina,  and  ailhen-nt  to  the  rectum,  between  which  and  the 
S. lalS  Uterus  a  communication  exint^nl ;  f^ces  ha.1  entcre.  the  uterus, 
whilst  the  hones  of  the  fcBtus  were  almost  c.mpU-tely  ex,K,s<Ml  by  destrut- 
tion  of  the  soft  i«rt*  ,  some  had  i-'netrateil  |nt<.  the  rectum  ,.,.„,.„,. 

Ht^  saw  a  sinular  case  :  a  three  year  old  cow  whi<h  had  been  covered 
in  Kebruarv.  di.l  not  calve  by  N..vi.mber.  and  was  therefore  fatteie.1  . 
i»  the  folUiwinx  spring.  ..n  its  bein«  slaughU-red.  the  nw^k  of  the  uterus 
was  found  to  have  Ihhm.  ruptun^l.  an.!  t«  have  agam  united  in  a  globular 
fT.nu  The  uterus  containing  the  calf  lay  in  the  left  lower  flank.  sus,K._«ded 
by  the  bnmd  uterine  ligament.  It  was  2(»  inches  in  length,  and  weighed 
nearly  W  is.unds.  The  skin  already  showed  growth  o  hair,  and  the  t«o 
nipping  ullh  wen-  distinctly  developed;  the  f.etus  when  separated  fmm 
the  ut!i-r,is.  was  therefore  about  eight  months  old.  Hess  thought  that 
torsion  of  the  uterus  was  responsible  for  the  rupture. 

The  princijiles  laid  down  for  wounds  of  the  vagina  apply  equally 
to  the  prognosis  and  treatment  of  uterine  injuries.  As  long  as  the 
cervix  uteri  remains  closed  to  infection,  injuries  like  ruptures  of 
the  uterus  seUloin  jiroduee  grave  results.  Certainly  they  are 
...oiiietimes  followed  by  abdominal  pregnancy  and  death  during 
parturition,  while  extensive  ruptures  may  als.>  take  a  fatal  course 
in  ci.nsequence  of  excessive  bleetling.  It  is  (juite  otherwise  in 
injuries  cxcurring  during  parturiti.m.  Kven  slight  wounds  of  the 
uterus  then  become  grave  ;   and  in  mart*,  perforating  wounds  almost 

always  prove  fatal. 

The  gravity  of  injuries  to  the  prolapsed  uterus  is  determined  l)y 

their  extent  and  character,  and  the  degree  of  general    disturbance. 

When  colic,  fever,  and  continu.ms  severe  straining  exist,  and  when 

in  carnivora  vomiting  .K-curs,  little  can  be  done,  though  even  such 

cases  should  not   be  abandoned. 

The  prolapsed  part  should  Ik-  carefully  cleansed,  bleeding  checked 

as  far  as  ptwsible.  any  remaining  after-birth  removed,  wounds  sutured. 

and  the  organ  then  replaced.     (See  "  Prolapse  of  the  Uterus.   ) 

Inflammation  of  the  vagina  or  uterus  most  frequently  follows 
parturition,  and  is  descrilR>d  in  works  on  obstetrics.  (Vrtain  fonns 
of  purulent  inflammation  wcur,  however,  in  non-pregnant  ammals, 
esiH-cially  soon  after  coitus,  and  in  young  cattle,  and  are  apt  to  take 
a  chronic  course.  Such  conditions  have  repeatedly  been  ile«cril)ed 
by  Knglish  veterinarians.  Recovery  is  stated  rapidly  to  follow 
washing  out  the  vagina  and  uterus  with  carlM)lic  solutu.n  or  other 
antiseptic  fluid.  In  bitches  fatal  septic  inflammation  of  the  uterus 
is  not  infrequent  immediately  after  parturition,  and  even  when 
animals  have  not  been  pregnant. 

Cases  of  contagious  vaginitis  in  cattle  and  sheep  have  oIl*n  ^'^^J^- 
scribtHl  in  ( ;ermanv.    Marteiis  foun.l  the  disease  tlm.ugh..ut  a  certain  chstnct, 
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ftnd  believed  it  was  spread  during  cnituii.  Ho  recommeiidM  irrigation  of 
the  vagina  with  dihite  acetate  of  alumina,  whii-h  w  aim)  iiaid  to  he  a  uaeful 
uruphylactio  against  infection,  and  for  thin  purpoMe  m  Hyringed  into  the 
bull's  prepuce.  Wilht'lni  given  75  grainH  of  tialicylic  acitl  in  about  1}  pint* 
of  liuiieed  tea  once  daily,  diHcontinuing  it  on  the  fifth  or  sixth  day,  and 
later  repeating  the  course  two  or  three  times.  Krick  saw  in  cows  an 
epizootic  catarrhal  disease  of  the  vagina  which  was  spread  by  coition, 
and  was  frecjuently  followetl  by  failure  to  conceive.  Kecovery  followe<l 
vaginal  irrigations  with  }  jwr  cent.  l'(|.  alum.  acet..  but  only  after  a  long 
time. 

Dieckerhoff  not«l  a  stneri'  infectious  vaginitis  in  cows  and  man's, 
t'ows  affected  by  it  invariably  |)erished  ;  and  though  the  disease  was  less 
severe  in  mares,  some  of  them  also  died.  The  disease  set  in  with  fever, 
and  the  vaginal  inffammation  was  associat^xl  with  a  tentlency  to  the  forma- 
tion of  vesicles  and  ulcers.  A  bloo<l-staine<l  exu<lation  was  found  in  the 
abdominal  cavity  on  i)ost-mortem.  The  disease  develojied  after  a  short 
incubation  period  (twelve  to  twenty-four  hours),  and  generally  provwl 
fatal  in  a  few  days.  Disinfection  of  the  vagina  with  carbolic  or  cmdin 
solution  had  no  visible  effect.  In  this  case  also  the  disease  must  princi|tally 
Ihj  combatetl  by  protective  measures. 
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IL— PROLAPSE  (INVERSION)  OF  THE  VAGINA. 

Prolapsk  of  the  vagina  is  most  frequent  in  cows  and  sows,  rarer 
in  mares,  ewes  and  bitches.  It  depends  on  displacement  of  the 
uterus  backwards  and  stretching  of  its  ligaments — conditions  which 
are  usual  aft«r  repeated  pregnancies.  Vaginal  prolapse  haa  been 
attributed  to  the  existence  of  ovarian  cysts,  chronic  metritis, 
retention  of  foetal  membranes,  and  to  confinement  and  want  of 
exercise.  It  is  favoured  by  tympanites,  distension  of  the  abdomen, 
continuous  stall-feeding  on  distillers'  grains,  pressure  of  the  fwtus. 
severe  straining  on  the  part  of  the  animal,  and  particularly  by 
standing  in  sloping  stalls  ;  it  is  seldom  seen  when  animals  are  in 
the  open.  It  is  (;onunonest  in  pregnant  subjects,  especially  during 
the  later  periml  of  jiregnancy,  though  it  also  occurs  after  parturition. 
In  pregnancy  the  vagina  ajjpears  In-yond  the  vulva  when  the  animals 
are  lying  down,  but  disappears  immediately  on  rising.  Strictly 
s|K'akiug,  the  condition  consists  of  ever.sion  of  the  vagina,  in  which 
the  upper  wall  is  most  frecjuently  displactnl.  When  the  vagina 
only  attains  the  vulval  opening,  a  red  swelling  of  varying  size,  covt-red 
with  mucous  membrane,  appears  (incomph^te  prolapse).  IjCSs 
frequently  a  large  portion  of  the  vagina  protrudes  iH'yoml  the  vulva, 
in  which  case  the  opening  of  the  uterus  is  visible  in  the  middle  of 
the  swelling,  which  is  about  as  large  as  a  man's  head,  and  shows, 
on  its  lower  surface,  the  opening  of  the  urethra.  In  prolapse  of  some 
duration,  the  surfacje  of  the  mucous  membrane,  previously  t>f  a  rose-red 
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colour,  gradually  dries,  and  not  infrequently  meets  with  injury  from 
the  animal  lying  down,  or  Hometimen  from  attempt*  at  replacement. 
During  this  time  the  patient  often  Btraiiw  and  frequently  paawn 
urine.  ProlapHe  occurring  after  delivery  iteldom  diHappean*  of  itself, 
the  vagina  remaining  continuously  displaced  until  it  receives  proper 

attention. 

Prognotlf.  Incomplete  prolapse  is  usually  only  of  importance 
in  breeding  animals,  in  which  it  may  recur  after  every  pregnancy. 
Injury  of  the  prolapse  may  cause  inflammation  of  a  dangerous 
character.  In  rare  cases  severe  straining  may  be  followed  by  rupture 
of  the  vagina  and  prolapse  of  bowel  and  bladder.  This  condition 
has  oftenest  been  seen  in  mares,  and  is  rarely  curable.  Under  such 
circumstances  the  uterus  may  become  prolapsed ;  cases  of  the  kmd 
have  been  reported  in  ewes,  goats  and  sows.  In  the  ewe  the  prolapsed 
vagina  becomes  excoriated  from  contact  with  the  wool. 

Complete  prolapse  is  always  grave  in  pregnant  animals,  because 
of  its  almost  invariably  interfering  with  parturition.  Prolapse  in 
non-pn«nant  animals  often  occasions  injury  and  inflammation  of 
the  vagina,  which  reduce  the  production  of  milk  and  greatly  lower 
the  breeding  value  of  the  animal. 

In  swine,  the  prognosis  is  still  more  unfavourable,  because  of 
the  difficulty  in  treatment. 

Tnatment.  As  a  preventive,  the  animal  must  be  placed  in  a 
proper  staU,  so  arranged  that  the  hind-quarters  are  at  least  as  high 
as  the  fore.  Most  other  precautions  necessitate  increased  outlay, 
thus  rendering  their  adoption  out  of  the  question.  The  most 
important  is,  of  course,  to  prevent  the  animal  breeding.  Before 
attempting  curative  treatment  the  cause  of  the  prolapse  should  In- 
sought  and  if  possible  removed ;  otherwise  recurrence  is  apt  to  follow 
reduction  of  the  protrusion. 

In  reducing  a  complete  prolapse— the  incomplete  form  generally 
returns  of  itself— the  cow  is  placed  with  the  fore-limbs  lower  than 
the  hind.  By  introducing  the  linger  into  the  urethra,  the  bladder 
is  first  emptied,  the  part«  then  cleanst^d  as  far  as  po88ii)lc,  any  existing 
wounds  sutured,  and  enueavours  made  to  return  the  vagina  through 
the  vulva  by  placiug  the  ojHsn  hand  against  the  swelling  and  gradually 
pressing  it  forwards.  On  attaining  the  vulval  opening,  the  hand 
should  be  closed  without  relaxing  the  pressure,  and  the  prolapsed 
vagina  thus  returned  to  its  normal  position.  The  operator  takes 
advantage  of  the  intervals  between  straining,  and  retains  the  hand 
in  the  vagina  until  these  cl!ort«  «tup.  With  th«-  arm  in  the  vagina 
the  oiwrator  places  his  closed  tist  tigainst  the  o»  uteri,  whuh  he  pushes 
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Imck  M  far  a«  i)09iiiblo  ;   thin  manuevuro  Btn-tcheH    tU,-  walls     '  \\w 
vagina  and  ri'inoveii  thi*  foltln. 

Where  the  prolapne  w  very  exJeiwive  ami  the  partH  t^nutly  swollen 
it  often  HMHWtH  reiHwitlon  If  the  li|m  <.f  the  vulva  are  held  open  hy 
aiwwtantM  during  the  attempts  to  n-turn  the  ^<if^wu■ 


Flu.  44,1.  -  Prolajiso  (invpmion)  of  the  vagina. 

To  enmin-  retention  in  pregnant  animals,  trusses  are  employed, 
whiith  partly  close  tlie  vulva.  Sanherp's  vaginal  rln^  is  of  the  same 
eharaeter  as  West's  tiamp,  though  less  pcrfi'et  ;  it  consists  of  a 
metallic  ring,  which  is  parsed  through  the  lips  of  tlie  vulva.  When 
these  are  not  availuhlc,  a  couple  of  tajie  suture'J  may  Ik?  p:!.-4s<Ml  through 
the  vulva.  The  tape  nnist  he  thick  enough  to  |)revent  tearing  out 
or  injuring  the   vagina  when  it    is  pressed  forwards.     In  any  case 
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a»tr(.n»5  h(4tl  nhould  U>  tukon  of  the  -kin,  oh  .he  lipi*  of  the  vulva  very 

reHililv    v'«*l*l' 

AHtnngfti'  ill jt-^1  ions  un>  ofttii  tried,  aiul  when  the  pntUpHe 
it*  ree^-nt,  they  may  Ik>  MueceHHful.  Straining  may  he  preventetl 
hy  aihninirtterinn  an  anoiKiie,  liy  injeition  of  ctHaine  into  the  vajjuia. 
or  l»y  applvinK  prenHure  to  the  loiim. 

K<H-pke  Haw  a  proIa|>«>  of  the  vagina,  an  Urjie  an  a  niann  tlHt.  in  a  thn-o- 
veai-old  tillv      It  mcurriMl  8iiilileiilv  aiul  (liKap|K'are<l  without  treatment. 

Hi-wetHoli  Kaw  tiie  prolajwe  tigun.l  (Fit?  44:»)  in  a  two-an.l-ahHif  year 
ol<l  Clv.lemlale  mare.  The  vanina  ha.l  -H-veral  times  appeared  promment 
i.revi.iiw  U^  the  aetiial  accident.  Ke.liution  could  not  be  etTiH-tetl  owntK 
to  struiiKlinn,  ho  the  [wrts  wer«^  bathed  three  timen  a  day  with  .Iwinfectant 
or  astrinaent  solutions.  an<l  on  the  thinl  day  they  n'turne<l  s|M)iitaiuH>usly. 
A  fortnight  later  the  prola|me  a»{ain  <Hcurre<l.  The  former  treatment 
failiiiK  the  va){inal  wall  ..as  srariHinl.  Improvement  was  slow,  and  the 
mure  was  tunu-d  out  durin«  the  .lay.  Thn-e  we.-k«  later  the  wound  shown 
was  healed  and  the  vagina  could  be  replaced.  West's  pn)lapse  clamps 
were  applie.1  and  left  i.i  iH.sition  for  a  month.  Hecovery  api^aruU 
complete. 

In  sows,  reposition  is  assisted  l>>  hol.ling  up  the  hind-legs.  The 
prolapsed  parts  are  eieunsed,  and  an  attempt  made,  dining  an  interval 
when  the  animal  neither  strains  lu.r  squeals,  to  thrust  hack  the 
swelling.     The  vulva  can  be  closed  with  a  couple  of  sutures. 

If  the  prolapsed  vagina  be  greatly  swollen,  baihing  with  2  to 
3  per  cent,  solution  of  alum  will  assist  reposition. 

Bitches  often  suffer  from  partial  prolapse  of  the  upper  wall  of 
the  vagina,  which  is  very  frequent  ly  mistaken  for  a  tumour.  A 
ligature  can  be  applied  to  the  base  and  the  prolapsed  part  removed. 


III.    PROLAPSE    (INVERSION)    OF    THE    UTERUS. 

Thi.s  accident,  frequently  seen  in  cows  and  swine,  but  very  seldom 
in  other  animals,  really  consists  in  inversion  of  the  uterus,  the  surface 
i)f  the  prolapsed  organ  appearing  covered  with  muc.ms  membrane. 
The  condition,  therefore,  is  somewhat  like  inversion  of  the  bladder, 
but  can  only  occur  when  the  uterine  horn  is  dilated  or  the  cervix 
uteri  is  relaxed,  and  in  consequence  its  occurrence  is  almo.st 
exclusively  confine«l  to  the  period  immediately  following  parturition. 
Partial  displacement  of  the  uterus  is  certainly  conceivable,  even 
with  a  contracted  cervix,  if  the  extremity  of  one  »)r  other  horn  should 
become  intussuscepted  (like  the  finger  of  a  glove).  Though  the 
process  caiuiot  be  detected  in  the  living  animal,  it  probably  represents 
the  first  step  towards  r^o-called  prolaps.-,  the  straining  it  occasions 
finally  causing  displaceii     .t  of  the  entire  organ. 
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Such  invagination  may  remain  after  prolapse  if  the  uterus  and 
its  comua  1  not  completely   returned.    In  mares,   the   mteno 
portion  of  the  displaced  uterus  is  sometimes  strangulated  m  the 
Lvix  uteri,  generally  producing  a  fatal  issue.     A  similar  accident 

has  been  seen  in  cows.  , 

In  any  case,  prolapse  of  the  uterus  presupposes  elongation  of 
the  uterine  ligaments,  and  therefore  the  facton.  P'-^J^^l^'^^  ^ 
prolapse  <.f  the  vagina  pre<lispose  to  this  condition.  They  consist 
in  t.K)  high  a  position  of  the  fore-limbs,  repeated  pregnancy,  &c.  , 
the  immediate  causes  are  generally  uterine  inertia  with  non-occurrence 
of  post-partum  contraction,  severe  straining  and  excessive  labour 
pains.  Retention  of  the  atter-birth  is  one  of  the  chief,  partly  because 
the  cervix  then  remains  open  for  a  long  time,  partly  because  the 
manipulation  necessary  to  remove  the  foetal  membranes  favours 
invereion.  Violent  interference  during  parturition  may  also  give 
rise  to  it.  Relaxation  of  the  cervix  is  the  second  necessary  condition  : 
the  diseaw  is  therefore  rare,  except  soon  after  parturition. 

SymptoiM.  As  already  remarked,  incomplete  prolapse,  ».^. 
inversion  of  a  portion  of"  the  uterus,  is  seldom  directly  observed, 
though  it  sometimes  cauws  metritis  and  death ;  .-Jually,  however, 
it  may  be  detected  by  introducing  the  hand  in'     •'     vagina. 

In  complete  prolapse  of  the  uterus,  a  swelling,  covered  by  mucous 
membrane,  and  similar  to  that  in  prolajwus  vagin*.  api>ear«  beyond 
the  vulva  In  cows,  it  resembles  a  half-fiUetl  sack  ;  in  mares,  its 
form  is  more  cylindrical,  the  organ  sometimes  reaches  m  far  down- 
wards as  the  lMK!ks  ;  tho  surface  is  not  infrequently  covered  by  the 
foetal  membranes,  but  in  the  cow,  if  the  membranes  have  already 
been  removed,  the  cotyledoiu*.  which  have  a  mushroom  like  form, 
will  be  exposed.  The  surfa<e  gradually  drit*,  and  often  becomes 
soiled  and  woundetl.  In  swine,  the  i)rolai.s*'d  uterus  is  not  infrequently 
bitten  by  the  «>ther  occupants  of  the  sty. 

The  prognosis  is  most  favourable  in  cows,  providi-d  the  uterus 
i«  not  injured  and  has  not  been  exposed  more  than  three  or  four  hours. 
Violet  estimates  the  mortality  in  the  mare  at  68  ]wr  cent.,  and  in  the 
cow  at  i:»  per  cent.,  while  of  1'23  cases  in  mares  and  cows,  mentioned 
l,y  StiKkrteth.  «:»  recovered,  2«>  dic<l  and  'M  were  destroyed. 
Rep.«ition,  tlu.ugh  certainly  n..t  eivsy,  is  yet  generally  possible, 
and  if  not,  the  animal's  life  can,  us  a  rule,  still  be  saved  by 
amputation.  In  ..ther  animals,  and  particularly  in  mares,  the 
condition  is  grave  and  often  fatal.  Fenner,  however,  saved  a  mare 
after  suturing  a  wound  about  4  incbe--*  in  length,  involving  the  mucouB 
and  muscular  coat*<.     Korner  removed  the  uterus  in  a  mare  by  ligature, 
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and  had  good  results.  Violent  pains  and  delirious  attacks  certainly 
occurred,  but  only  lasted  one  day.  (ioats  and  pigs  have  also  been 
saved  by  amputation. 

Not  infrequently  the  uterus  or  vagina  is  ruptured,  leading  to 
prolapse  of  the  bowel,  in  which  case  the  animals  alwajs  die  unless 
assistance  is  promptly  atfordcd.  and  often  even  when  it  has  been 
given. 

Treatment.  The  organ  must  first  Im>  protected  from  injury  by 
applying  a  clean  cloth.  Providecl  the  prolapsed  j)art  has  undergone 
no  great  (change,  rcpositi(m  should  be  attempted.  The  operation 
is  assisted  by  plac^ing  the  aninuil  with  the  fore-quarters  lower  than 
the  hind  ;  but  if  it  cannot  stand,  it  is  placed  on  its  back,  witli  tlie 
hind-limbs  as  high  as  possible. 

Amesthesja  greatly  assists  reposition.  Bang  recommends  giving 
the  cow  sulKutaneously  7  lo  2n  grains  of  morphine,  and  a  dose  of 
(>  to  10  drachms  of  chloral  hjdrate,  by  the  mouth  or  in  a  clyster. 
Failing  this,  I  to  2  pints  of  brandy  may  be  given.  iMorphine  often 
acts  as  an  excittt.t  ;  chloral  is  preferable.  To  diminish  the  severe 
straining,  if  the  animal  is  standing,  continuous  powerful  pressure 
must  be  exercise*!  over  the  loins.  Where  the  prolapsed  portion  is 
large  the  rectum  and  bladder  should  first  l)e  emptied.  To  provoke 
micturition  it  is  often  sufficient  in  cows,  &c.,  to  lift  the  protruding 
mass  and  pass  a  finger  into  the  urethra  :  should  this  fail  the  catheter 
must  be  passed. 

After  carefully  cleansing  t  he  prolapsed  part  with  2  per  cent .  carlKilic 
or  dilute  iodine  solution,  and  removing  any  traces  of  footal  membranes, 
the  operator  nmst  discover  whether  any  deep  injuries  exist.  It  may 
be  necessary  to  insert  sutures.  The  size  of  the  prolapsed  mass  often 
presents  a  serious  obstacle  to  reduction.  In  such  cases  the  late 
Professor  Robertson  used  to  effect  methodical  com)>ression  by  passing 
a  long,  broad  strip  of  linen  around  the  uterus  and  causing  assistants 
to  pull  steadily  on  the  ends.  A  broad  htrip  of  Mackintosh  cloth 
or  a  linen  sheet  may  be  used  for  the  same  pur})ose,  the  uterus  l)eing 
placed  in  the  middle  of  the  sheet,  which  is  held  by  the  enils,  and 
twisted  until  compression  of  the  womb  takes  place.  If  the 
patient  lie  tympanitic  puncture  of  the  rumen  or  caecum  may  Ih' 
necessary. 

The  first  portions  ty  be  rei)iaced  arc  those  lying  nearest  to  the 
vulva,  particularly  the  upper  sections,  the  other  prolapsed  parts 
being  meanwhile  supported  ;  an  attempt  is  then  made  to  thrust 
these  into  the  vagina,  and  with  the  fist  applied  at  the  point  farthest 
from  the  vulva  to  pass  tlio  entire  mass  as  far  forward  as  possible. 
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To  prevent  rupture  and  to  assist  replacement,  the  manipulations 
are  made  when  the  animal  is  not  straining. 

After  reduction,  by  stretching  out  the  lingers  within  the  ut«ru«, 
the  folds  may  be  completely  got  rid  of-the  same  object  is  served 
by  injecting  lukewarm  water.  Instruments  should  be  avoided. 
They  may  cause  perforation  when  the  animal  strains. 

Becker  uses  Gunther's  parturition  crutch.     With  the  half-closed 
hand,  he  thrusts  the  lowest  portions  of  the  uterus  as  far  ^  possible 
into  the  vagina,  then  introduces  the  previously  well-oiled  rounded 
end  of  the  crutch  along  the  arm  as  far  as  the  hand,  and,  whilst  returning 
the  crutch  with  the  other  hand,  withdraws  the  arm  from  the  vagina. 
An  assistant  holds  the  cruteh   firmly,  without  thrusting  it  further 
forward,  while  the  operator,  by  using  both  hands,  passes  any  portion 
of  the  uterus  still  in  view  into  the  vagina,  reintroduces    the   right 
arm.  removes  the  crutch,  and  endeavours  to  place  the  uterus  into 
its  proper  position.     The  assistant  then  passes  his  left  arm  into  the 
vagina  or  uterus  alongside  the  operator's  right,  cl<«es  his  hand   and 
whilst    the  oiierator   removes  his   arm,   the   assistant    keeps  his  in 
position  for  an  hour.     The  cow  is  watched  for  the  next  ten  to  twelve 
hours  to  prevent  straining,  in  which  case  the  hand  should  be  pressed 
aKainst  the  vulva.     If  possible,  the  animal  should,  after  reposition, 
Z  kept  standing.     Operation  is  facilitated  by  previously  giving  a 
couple  of  ounces  .)f  chloral  dis»..lved  in  a  pint  of  water. 

In  order  to  ensure  retention,  some  operators  recommend  keeping 
the  arm  for  some  time  in  the  womb,  and  onl.v  withdrawing  it  when 
contraction     .M-curs     or     straining    stops.     Others,    thinking    this 
encourages  straining,  replace  the  uterus,  give  an  ano<lyne,  and  apply 
a  vulval  clamp  or  ru,»e  truss,  or  insert  hip-sutures.     By  introducmg 
small  pieces  of  ice  or  very  cold  water  into  the  rectuin,  contraction 
„f  the  uterus  is  excited,  and  recurrence  prevented.     The  measures 
recmmcnded  in  prolapse  of  the  vagina  may  be  tried,  but  complete 
reposition,  and  the  return  of  the  entire  uterus  and  its  horns  to  their 
pro,H.r  p<*iti.m,  is  miuh  more  likely  to  be  successful.     Closure  of 
the  vulva  is  only  of  value  in  preventing  injury  to  the  prolapsed  parts, 
and  is  m.«.t  ea-^ily  and  securely  effected  by  using  West  s  clamp   or 
ta|H>  sutures.     Two  or  three  sutures  are  sufficient.     Pessanes-a«  an 
inllated  pigV  bladder  or  rublnT  bag,  or  tainp.ms  of  cotton  wool  and 
Kau7,es--are   sometimes   passe.1    into   the    vagina    l^-fore   the   clamp 
or  truss  is  applied.     Unfortunately  there  is   no  external  appliance 
that    will  prevent   invaginati.m  ..f   the   uterine   horn,   and  therefore 
eareful  reposition  of  the  womb  is  of  prime  iui|H.ri«nce. 

In   cases    where    the    violence   of    the   expulsive   efforts    renders 
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reduction  very  difiieult  some  operators  have  had  excellent  results 
from  sihiging.  The  hocks  are  fastened  together  and  the  hind-quarters 
raised  from  the  ground  by  means  of  a  block  and  tackle  until  the 
animal  rests  on  the  sternum.  In  this  nearly  vortical  position  the 
prolapse  is  easily  reduced,  anil  the  animal  is  cautiously  lowered  until 
the  hind-quarters  rest  ou  a  U-d  of  straw  c-onsidi-rubly  higher  than 
the  surrounding  parts.  This  manipulation  can  l)e  repeated  if 
necessary. 

When  reposition  is  iuijxtsi'ible,  or  the  prolapsed  organ  is  much 
damaged  or  necrosed,  am})utation  is  the  only  resort.     In  cows  it 
is  simple,  and  not  particularly  dangerous,  but  in  no  animal  should 
it  Im?  attempted  until  all  other  means  have  l)een  tried  or  at  least 
considered.     St.  Cyr  lost  six  animals  of  a  total  of  twenty-five  ;  Franck 
d«^scribes  thirty  cases  of  amputation,  of  which  four  (two  cows  and 
two  goats)  had  to  \te  slaughtered.     Lanzillotti-Buonsanti  has  collected 
records  of  140  cases.     Of  86  cows,  77  reccvered  and  9  died ;    of  8 
mares,  6  recovered  and  2  died  ;  of  27  cows,  22  recovered  and  5  died  ; 
of  9  bitches,  all  recovered  ;    of  4  goats,  all  recovered  ;    of  3  sheep, 
2  recovered  and   )    di(>d  ;    t)f   3  cats,  all  recovered.    Nevertheless, 
these  figures  are  not  to  be  implicitly  relied  on.    They  truly  represent 
the  records,  but  successes  are  more  often  recorded  than  are  failures. 
When  the  animal  is  not  cast,  precautions  must  be  taken  against  its 
lying  down  or  kicking  the  operator.    The  surface  is  then  cleansed, 
and  care  taken  to  discover  by  palpation  that  no  jxirtion  of  bowel  or 
bladder  is  included  in  the  inverted  uterus.     A  strong  tape  or  cord, 
in  the  form  of  a  surgical  snare,  is  then  passed  round  the  neck  of  the 
uterus,  avoiding  the  urethra,  and  drawn  very  tight.     In  this  case, 
as  in  all  where  large  masses  of  tissue  have  to  be  ligatured,  it  is 
necessary  to  proceed  slowly.     The  ends  of  the  cord  are  tied  to  jiieces 
of  stick  to  ensure  a  better  purchase,  and  the  ligature  is  drawn  tight  ; 
the  operator  then  waits  a  few  seconds  to  allow  the  tissue  fluids  to 
filter  away,  and  again  tightens  the  cord  ;    if  the  prolapsed  uterus  is 
much  swollen,  the  procedure  requires  repeating  several  times.     The 
elastic   ligature   has   been   recommended   and  successfully   used  on 
sheop  and  swine  by  several  operators.     Af'er  applying  the  ligature, 
the  organ  is  cut  away. 

In  large  animals,  and  where  swelling  is  great,  amputation  by 
multiple  ligation  has  been  recommended,  or  the  mucous  membrane 
can  be  divided  and  the  ligature  applied  to  the  muscular  and  serous 
coats.  These  methods,  however,  have  no  particular  advantage 
over  that  above  described.  Bang  also  prefers  the  ligature  ;  the 
portion  thus  tied  off  can  at  once  be  cut  away,  but  should  movement 
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of  the  ligature  be  feared,  or  further  tightening  become  necessary, 
amputation  may  be  postponed  till  next  day.  In  such  cases  care  must 
be  taken  that  the  weight  of  the  uterus  does  not  cause  it  to  tear  away, 
a  complication  that  may  cause  much  difficulty.  Hering  recommends, 
where  the  animal  is  able  to  stand,  to  lay  the  prolapsed  parts  on  its 
quarter.  Without  question,  however,  it  is  better  to  remove  them 
at  once,  if  for  no  other  reason  than  the  fact  that  this  allows  of 
repo«it\.n  of  the  vagina.  To  remove  inflammatory  products  from 
the  ligatured  stump,  the  vagina  must  be  repeatedly  washed  out 
during  the  following  days.  If  swelling  is  severe,  it  may  be  necessary 
to  pass  the  catheter.  Should  further  prolapse  of  the  vagina  result 
from  severe  straining,  either  the  truss,  or  West's  clamp  may  be 
applied,  or  a  few  stitches  inserted  across  the  vulva.  The  operation 
is  not  without  danger  ;  loops  of  bowel  may  protrude,  and  cows  often 
show  great  nervous  »'xcitement  for  some  time  after  operation. 

Tn  bitches,  th^  uterus  has  repeatedly  been  amputated  with  success. 
In  t{  em  also  thi-  displacement  of  the  pregnant  uterus,  in  inguinal 
hernia,  may  render  the  operation  necessary.  Antisepsis  must,  as 
far  as  possible,  be  practised. 

In  small  animuls,  and  especially  in  goats,  prolapse  of  the  uterus 
has  been  reduced  by  injecting  water.  The  animal's  hind  legs  arc 
held  up,  the  smaller  horn  of  the  uterus  reduced  and  filled  with 
lukewarm  water.  The  weight  of  the  water  carries  back  the  horn 
t)f  the  uterus  to  its  normal  position.  After  the  second  horn  has  been 
replace*!  by  the  same  methotl  (though  great  difficulty  is  often  met 
with  here),  the  uterus  is  also  filled  with  water,  and  after  replacement, 
the  fluiu  is  allowed  to  escape  by  placing  the  animal  in  the  horizontal 
ptwition.  The  lips  of  the  vulva  are  closed  with  a  loose  button  suture 
left  in  position  for  three  days. 


IV.    TUMOURS  OF  THE  VAGINA  AND  UTERUS. 

\s  a  rule,  tumours  in  those  organs  are  commoner  in  the  human 
species  than  in  animals.  Fibromata  in  particular  seldom  attain 
the  extensive  development  here  which  they  do  in  the  human  subject, 
though  fibromata,  carcinomata,  sarcomata,  and  especially  retention 
ivsts  have  repeatedly  been  seen  in  the  vagina  of  cows.  Such  tumours 
also  occur  in  bitches  (fibromyomata),  but  are  rare  in  other  animals. 

In  bitches,  partial  prolai)m'  «f  the  upper  wall  of  the  vagina  sometimes 
occurs.  attende<l  with  severe  swellint;  in  the  prolapsetl  part,  and  is 
gfufialiv  rcganlcd,  and  t-viti  treated,  as  a  fi»»n>us  new  grtiwth  A  pale 
re<l  ovoitl  swelling  suddenly  appears  in  the  vulva,  generally  attains  the 
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size  of  a  hen's  egg,  and  cannot  be  returned,  or  if  returned,  soon  appears 
again.    The  prolapse  is  commonest  during  the  time  of  heat,  and  after 

successful  coitus.  ...  ,         ,  ^    .       , 

Heckmann  found  in  the  vagina  of  a  bitch  a  pedunculated  polypus, 
which  arose  from  the  right  wall,  and  was  removed  by  ligation.  Zipperlen 
describes  a  polypus  on  the  cervix  of  a  cow  ;    I^blanc  a  similar  growth 

in  a  bitch.  .  .         .  ■  .  *u« 

*  In  cows  the  most  common  growth**  are  cysts,  which  occur  in  the 
vestibule  of  the  vagina,  particularly  on  the  left  side.  They  result  from 
blockage  of  BarthoUn's  gUnds,  while  those  occurring  close  behind  the 
opening  of  the  urethra  are  due  to  occlusion  of  Wolff  s  duct.  Lggebng 
detecU-d  in  a  cow's  vagina,  a  sarcoma  ♦^■laiigiecUxles,  which  led  to  death 
by  bleeding  during  parturition,  llcerating  carcinomata  have  repeatedly 
been  found  both  in  cows  and  »)it«hcK ;  Bang  saw  carcinoma  of  the  vesti- 
bulum  vagime  in  a  cow.  .  , 

Sand  saw  severe  blewling  from  vaginal  varicose  veins  in  a  mare.  Ihe 
bleeding  could  not  l)e  Htoppe<l,  and  in  consequence  of  progressive  an«mi» 
the  animal  had  finally  Uy  be  slaughtered.  ,  ,         .       .  j 

Cilruth  describe.!  an  epithelioma  of  the  vulva  and  vagina  m  an  aged 
cow  The  exU-mal  gn)wth  was  about  7  inches  long  and  6  inches  wide 
imnlicated  both  labile  and  the  lower  part  of  the  anus,  an<l  extended  about 
8  inches  into  the  vagina.  The  animal  was  killed.  The  pe Vc  and  posterior 
mesenteric  ghinds  contaiiie<l  small,  greyish  soft  luxlules  (Cadiot  and 
Dollar's  "(linical  Veterinary  .M.Hlicine  ami  Surgery  "). 

Apart  from  tuberculosis,  the  uterus  is  sekloin  the  seat  of  tumours, 
and  still  less  freijuently  does  it  cull  for  surgical  treatment  on  their 
account.  The  change!*-  *'^'«*"  describetl  as  scirrhous,  probably  result 
from  endometritis  chronica,  though  polypoid  new  growths  occur, 
and  are  sometimes  of  .onsiderable  extent  :  Bt-th-nberg  found  in  the 
uterus  of  a  cow  a  tumour  which  weighed  Utween  28  lbs.  and  3«tlb8. 
Carcinomata  and  sarcomata  have  repeatedly  been  seen  in  bitches  ; 
Esser  found  a  fibroid  of  the  uterus  in  a  cow. 

In  a  cow  which  had  sufferwl  from  perio<lical  bleetling  from  the  vulva, 
Eckhard  found  a  fibn)ma  of  the  uterus,  weighing  52  lbs.  Cratia.  m  a  cow 
discovered  a  large  fibromvoma  that  ha«l  existe<l  for  several  years,  and 
had  iepeate<llv  causwl  profuse  blceiiing.  .\s  the  new  growth  rendered 
i«irturition  difficult,  it  was  remove!  by  ligatuiv.  but  the  animal  dieil  from 
acute  i«ritonitis.  Von  B.K^kum-DoltTs  found  tul.ennloHis  of  the  uterus 
in  a  cow  which  had  I.h-ii  reganlcil  as  p.v«nant.  Flu-  aninia  was  foun. 
.m  slaughter  to  have  geiuTal  tu»)crcuU.sis.  the  uterus  being  greativ  -bsteiidetl 
•vith  caseous  nmterial. 

Symptoms.  Tumours  of  the  vagina  sometimes  appear  beyond 
the  vulva  during  urination,  and  liecoming  straiigulatetl,  are  at  once 
recognised  ;  their  ptisiticm  and  extent  are  detected  by  palpation. 
The  same  is  true  of  new  growths  within  the  vagina.  They  seldom 
give  trouble  unless  when  of  large  size,  and  then  because  they  injure 
the  animals  appearance,  .-r  interfere  with  parturition  or  urination. 
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They  frequently  produce  bleeding  or  chronic  discharge  from  the 
vagina,  which,  in  the  case  of  ulcerating  new  growths,  assumes  a  purulent 
character  The  cysta  which  occur  in  cows  sometimeH  protrude  from 
the  vulva,  appearing  a«  bladders  about  the  size  of  a  hen's  egg,  and 
containing  clear  or  turbid  fluid. 


Fio.  444. -Simple  vftginal  speiulum. 

Tumours  of  the  uterus  are  seldom  recognised  until  they  produce 
difficulty  in  parturition  ;  they  often  render  animals  l>arren.  In 
the  larger  animals  they  can  be  discovered  by  rectal  examination. 
Tuberculosis  sometimes  produces  great  increase  m  size,  either  in 
one  horn  or  in  large  tracts  of  the  uterus.  The  Fallopian  tabes  then 
appear  like  hard  cortls  as  thick  as  a  man's  finger,  arranged  in  curves. 


Fio.  44.-).     Expttiiiling  vaginal  Hpttulum  (tlosed). 

and  there  is  usually  a  muco-purulent  vaginal  disc'mrge  mixed  with 
miisses  of  firmer  i-onsisteme  and  containing  tuln^rcle  bacilli. 

Prognosis  depcn<ls  chiefly  on  whether  the  growth  can  be  entirely 
removed  This  is,  of  course,  easier  in  vaginal  than  in  uterine 
tumours.  In  pregnant  animals  uterine  tumours  become  much  more 
dangerous;  and  those  which  pro<luce  severe  straining,  and  thus 
favour  prolapse,  are  particularly  troublesome.  Vascular  tumour^ 
may  cause  death  by  bleeding. 
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Traatment  conBist*  in  operative  removal.  Pedunculated  tumours 
can  be  ligatured,  and  multiple  ligation  in  also  the  liest  method  of 
dealing  with  partial  prolapse  of  the  vagina  in  bitches.  Sessile 
tumours  may  be  removeil  by  enucleation.  Tumours  lying  further 
forward  may  sometimes  he  removed  with  the  ecniseur,  cysts  are 
burst  by  the  pressure  of  the  hand  ;  if  necessary,  the  operation  can 
be  repeated,  and  the  base  of  the  tumour  cauterised. 

Cadiot  aiul  Dollar  ("Clinical  Veterinary  Mc<licino  and  Surgery") 
describe  a  case  «)f  myxoma  of  the  utcnis  in  a  bitch.  The  swelling  jtojchUhI 
slightly  beyond  the"  vulva,  was  ovoid,  smooth,  of  fairly  firm  consistence. 
and  reddish  in  colour.     It  meaMur«-<l  5  Inches  in  length  and  6  inches  in 


Fill.  44H.     Expanding  viiKiiml  siiMulum  (i)pfn). 

lircumfcreiice.     Removal  by  ligature  of  the  iK-dicle  and  section  on  the 
iieripheral  side  was  foUowetl  by  recovery.  ,      .  , 

MuUer  treated  a  bitch  with  fibromyonia,  complicated  with  prolapse 
of  the  vagina,  by  injecting  ergotin  (extr.  sec.  com.  grs.  vii.,  spirit,  dil 
et  glycerin  aa.  m.  Ixxv.) :  of  this  fluid  m.  xv.  were  hypodennically  injecte<l 
at  the  most  convenient  H\wt.  In  four  weeks  the  swelling  had  greatly 
aiminishe<l.  and  complete  recovery  finally  .ncurred.  but  whether  as  a  result 
of  the  injections  is  not  altiigether  certain. 

Malignant  tumours  of  the  uterus  are  not  common  in  the 
domesticated  animals,  and  are  rarely  diagnosed  during  life.  Where, 
for  reasons  of  sentiment,  the  owner  attaches  unusual  importance 
to  the  animal's  preservation,  ablation  of  the  uterus  may  be  performed, 
but  the  operation  is  only  practicable  in  small  animals. 

Atresia,  complete  or  incomplete,  of  the  neck  of  the  uterus 
fre<iuently  renders  animals  sterile  and  calls  for  operation.  In 
incomplete  atresia  the  entrance  to  the  uterus  can  usually  be  dilated 
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by  introducing  the  finger,  or  a  sponge  tent,  or  by  injections  of  warm 
water,  but  in  some  subjects  dilatation  can  only  be  effected  by  the 
cautious  use  of  a  sound. 


v.-  DISEASES  OF  THE  MAMMARY  GLAMD. 

Thb  mammary  gland  compriaes  parenchyma  and  stroma.  The 
formation  of  the  former  is  partly  vesiouUr,  partly  tubular  In  the  con- 
nective tissue  of  the  stroma  lie  variously-shaped  spaces,  the  gland  veucM 
or  acini,  which  open  into  the  hMstiferous  canals  or  gland  ducts.  Both 
are  Uned  with  cylindrical  epithelium,  and  together  form  the  mUk-seoreting 
tissue  The  milk  flows  thence  into  the  milk  ducts  or  collecting  oanate, 
to  pass  either  directly  outwards  through  the  teat  (man  and  camivora), 
or  inherbivora,  into  a  cavity  at  the  base  of  the  teat,  termed  galactophorous 
sinus  or  milk  cistern.  In  ruminant*  the  udder  has  only  one  galactophorous 
sinus  and  teat  for  each  division  or  "  quarter  "  ;  but  m  the  mare  s  udder 
each  teat  is  supplietl  by  two  or  more  sinuses.  From  the  galactophorous 
sinus  a  narrow  canal  (teat  duct),  liiu-d  with  mucous  membrane,  leads  to 
the  exterior,  and  in  the  mare  two  of  these  exist  in  each  teat,  u>  rummants 
only  one.  In  swine,  each  teat  has  two,  i«.metimes  three  ducts  m  com- 
munication with  as  many  small  milk  cisterns.  In  herbivora.  then,  each 
teat  corresponds  to  a  particular  division  of  the  udder,  in  the  cow,  to  a  quarter, 
in  the  ewe  and  the  goat,  to  one  half  of  the  udder.  In  camivora  the  divisions 
of  the  udder  (ten  in  the  bitch),  are,  extenmlly,  not  so  sharply  bounded, 
and  each  is  connect**!  with  the  six  or  more  oi»enings  on  its  corresponding 
teat     The  cat  has  eight  glands  and  tw..  orifices  on  each  teat. 

Kach  gland,  iiidepen<lentlv  of  the  imHlifte<l  skin  that  fonns  the  external 
covering,  is  surroundd  bv  acaiwule  of  fibro-elastic  tissue,  which  supports 
and  assists  in  holding  the  Rlaiul  in  position.  This  capsule  is  reinforced 
in  places  by  suspensory  bamls  which  are  connected  on  each  side  with  the 
tunica  abdominalis.  Externally  it  closely  atlheres  to  the  skin ;  in  the 
mesial  plane  it  is  confounded  with  the  capsule  of  the  opposite  gland  ;  and 
internally  it  furnishes  numerous  intercrossed  septa,  which  pass  into  the 
substance  of  the  gland,  dividing  it  into  lobules  and  lobes  more  or  less 

distinct.  .      ,        j  ■         ^i.  i  :„„ 

A  double  system  of  lymph  vessels  exists  in  the  udder ;  the  one  l>ing 
near  the  surface  arises  from  the  capsule,  and  is  connected  with  the  lymphatics 
of  the  skin ;  the  other  invests  the  acini,  which  are  surrounded  by  fine 
lymph  vessels.  Furetenberg  distinguishe<l  between  the  surface  lymph 
vessels  arising  clo-  ■■  Jiuler  the  skin,  which  pass  into  the  depths  along  with 
the  chief  veins,  and  those  which  arise  frt>m  the  plexus  in  the  intcnor  of 
the  gland,  and  accompany  the  di>cper-lying  venous  branches.  Furstenbc^ 
held  that  tluring  lactation  the  lymph  vessels  appear  to  be  distende<l  with 
lymph.  He  also  succeedeil  in  filling  them  with  air  from  the  milk  ducts, 
and  discovered  a  valvular  arrangement  in  them. 

The  retro- mammary  lymphatic  glands  are  two  in  number,  and  are 
.situated  above  the  posterior  ijuarters,  outside  the  capsule  of  the  g'ands 
and  close  to  the  perineum.  The  superficial  collecting  vessels  are  .lisi^rsed 
under  the  skin  and  anastomose  with  one  another  on  the  surface  ni  the 
ffland  the  anastomosis  heing  most  intimate  between  those  of  the  same 
quarter,  finally  emptying  separately  by  two  large  channels  into  the  retro- 
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mammary  lymphatic  gland  of  the  name  «de.  The  lateral  efferent  lymphatics 
are  divided  into  two  groupti,  one  of  which  aacenda  in  the  perineal  region, 
towardii  the  lymphatic  glands  r.  iid  the  anus ;  the  other  passes  with  the 
blood  vessels  through  the  inguin...  canal  towards  the  sublumbar  region. 

The  mammary  arteries  are  derived  from  the  external  pudic  ;  the  veins 
form  two  aeries,  one  accomiianying  the  mammary  arteries,  the  other, 
more  superficial,  furnishes  the  roots  of  the  subcutaneous  abdominal  vein. 
Two  nerve  branches  from  the  lumbar  portion  of  the  spinal  cord  are  dis- 
tributed to  the  mammarv  gland.     Their  mode  of  termination  is  unknown. 

The  skin  covering  the  udder  shows  no  special  peculiarity  ;  it  possesses 
few  or  no  hairs,  but,  on  the  other  hand,  has  in  places  wPll-develope<l 
sebaceous  glands  and  large  papilkry  bodies. 

In  cattle,  the  skin  of  the  'oats  is  free  of  glands,  and  has  no  hair.  In 
the  teat  of  the  mare,  especially  near  the  ojicning  of  the  milk  canal,  many 
glands  are  found.  In  sheep  and  goats,  the  skin  of  the  tedt  is  coveretl  with 
a  soft  hair,  and  is  rich  in  glands,  particularly  at  its  lower  end.  In  swine, 
the  U«t  is  devoid  of  hair  and  glands  ;  but  in  dogs,  single  hairs  and 
sebaceous  glands  exist. 


(1  )  WOUNDS  ANT)  BRUISES  OF  THE  UDDER  AND  TEATS. 
LACTEAL  CALCULI. 

Wounds,  &o.,  of  the  udder  and  teats  are  most  frequent  in  cows, 
and  are  caused  by  treads  ;  animals  with  large  pendulous  udders 
may  even  tread  on  their  own  teats  when  rising.  Similar  injuries 
are  also  caused  by  bites  (from  dogs)  or  by  sharp  objects  like  thorns, 
when  the  animal  breaks  through  or  leaps  over  hedges.  Sometimes 
the  skin  is  divided,  sometimes  only  bruised. 

Surface  wounds— that  is,  such  as  neither  penetrate  the  gland 
substance  nor  the  milk  ducts— are  of  no  particular  importance,  and 
may  be  treated  on  general  principles.  Considerable  bleeding 
sometimes  occurs  at  the  base  of  the  teat ;  and  should  the  wound 
open  into  the  gland,  there  is  some  danger  of  the  formation  of  milk 
fistula.  Though  healing  then  appears  to  proceed  satisfactorily, 
cicatrisation  fails  to  occur,  on  account  of  the  milk  continuously  flowing 
through  the  wound,  which  nearly  closes,  but  leaves  a  little  funnel- 
shaped  o|)ening,  termed  a  milk  fistula.  This  is,  however,  only  to 
l»e  feared  during  lactation.  Injuries  of  the  teat  may  produce 
cicatricial  contraction,  and  consequent   difficulty  in  milking. 

Bruises  of  the  udder  cause  bleeding,  either  into  the  gland  ducts, 
the  milk  then  being  mixed  with  blood,  or  into  the  skin  and  subcutaneous 
tissue.  The  blood  may  be  absorbed,  as  in  other  soft  parts,  or  infection 
may  twcur  with  formation  of  an  abscess. 

Treatment.  In  all  deep  wounds  of  the  udder  the  first  object 
should  be  to  obtain  healing  by  first  intentic.ii.  Provided  the  injury 
be  recent,  and  seem  to  warrant  such  an  expectation,  the  edges  of 
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the  wound  arc  carefully  ilwinfectwl  arol  Huture*!.  It  mu»t  n»t  |* 
forgotten,  h.mever,  that  during  lactation  milk  fintulw  often  renwt 
the  nio«t  careful  treatment,  though  they  readily  heal  when  the 
animal  iK-comen  "  dry."  The  gapii*  ..f  woumU  of  the  t^^tn  and 
cHcape  of  milk  can  w,metinu*  be  prevented  by  applying  a  well-fittn^? 
rubber  ring,  which,  however,  must  not  Ik>  t.K.  tight  ;  adhesive  plaater, 
coll. ..lion  or  wound  gelatine  may  1h.  employed  for  the  «ame  purpose 
on  the  hairlew.  or  ,  reviouHly-Hhaven  udder.  Hertwig  riH-ommendM 
ft  liniment  of  alum  and  albumen,  which  Hh<  uld  lie  applied  to  the 
thickncHH  ..f  an  eighth  of  an  inch  or  more.  During  lactation  however 
every  raeam.  may  fail.  In^caum.  the  udder  i»  continually  filling  and 
emptying,  and  the  nkin  changing  in  teiwity.  The  UHt>  of  a  milk 
catheter,  by  allowing  the  milk  t..  dincharge  from  the  affected  «'ction. 


m 
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Fi.i    447      Milk  twtuliu.     1.    d«-p   "uture     wh-nm   HhowiiiR    the  c-..ur»r   "f  th.- 
KUluro";   ¥U.  base  of  the  fistula  ;  S.  suture  ;   i.  sup.rfieial  interrupted  suture. 

often  gets  over  the  difficulty  and  eiwurcs  healing  by  primary 
intention.  If  immediate  healing  be  m)  longer  poesible.  treatment 
must  follow  general  principles.  By  observing  careful  relative 
antisepsis,  extension  of  infection,  pus  formation  and  cellulitis  can 
h^  prevented.  Closure  of  fistula-  may  be  sought  by  using  caustics 
o  by  inserting  deep  as  well  as  superficial  sutures  ;  during  treatment 
a  milk  catheter  should  be  used.  All  other  meth^nls  failing,  the  end 
of  the  lactation  period  must  be  awaited,  when  the  fistula  can 
generally  be  closed  by  cauterising  the  edges  with  nitrate  of  silver 

or  by  suturing.  ,   ^  ■     a        n 

Bruises,  accompanied  by  the  passage  of  blood-stained  milk, 
require  the  udder  and  the  teats  to  be  kept  clean,  so  as  to  prc^vent 
infection  The  removal  "f  the  blood  and  milk  is  best  effected  by 
catheter  Moist  warmth  in  the  form  of  poultices  assists  resorption. 
So-called  resorbent  applications  like  mercurial  ointment  rarely  effect 
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any  good,  though  they  wrve  to  pacify  the  owner.  If  licked  by  the 
cow  or  calf  they  may  j)rov.'  ponitively  dangeroiw.  and  under  any 
circunuttanceH  are  apt  to  enl«r  the  milk. 

Calculi  HometimeM  form  in  the  mammary  glan«l  or  galactophorouH 
HinuH  They  con«i«t  thiefly  of  organic  nulwtaneeH,  but  unually  contain 
a  cnniderabU.  quantity  of  ph(»<pha1e  <.f  lime,  form  rounded  ma-Men 
varying  in  «ize  and  numln-r.  though  they  are  not  often  nunu-r.mH. 
nnd  can  U.  .leU-cteil  by  palpation  of  the  udder  or  teat.  Those  whuh 
ent«r  tht  teat  can  usually  l>e  removed  by  manipulation  from  alK.ve 
downwards  with  the  finger  and  thumb.  Failing  Bucce*.  by  thw 
metluMl  the  teat  muM  l)e  laid  open  at  the  ba-e.  the  calculun  remove<l. 
ami  the  wound  cloned  by  sutures.  The  partn  (which  should  have 
»M*n  carefully  diHinfected  l«fore  operaticm)  can  then  be  thickly 
.  Milted  with  i.Hloform  coll.Hli<m.  or  sublimate  gelatine.  Calculi 
which  do  not  enter  the  teat  m«UU»in  prove  trouble««Hne. 


(•i.)  MAMMITIS. 

Authors  have  adopted  the  ni<.-*t  varying  views  as  to  the  origin 
and  classification  of  the  various  forms  <>f  inflammation  of  the  udder, 
some  based  on  anatomical,  others  on  clinical  and  pathological  grounds. 
All  of   these  have  some  justification,  but  no.  <•  equally  satisfies  the 
practitioner  and  the  scientist.     In  practice  it  is  difficult  and  often 
impossible  to  distinguish  Ijetween  an  interstitial  and  a  parenchymatous 
raammitis  ;    generally  the  whole  gland  ir  invaded  at  the  end  of  a 
few  days,  whatever  the  point   of  origin,  and    the  inflammation  is 
therefore  of  a  mixe<I  character.     During  lactati(m  acute  inflammation 
of  the  udder  is  most  common,  especially  in  animals  that  are  kept 
for  the  purpwe  of  producing  milk  (cow,  goat,  milch  ewe),  but    is 
rare  in  tho^  in  which  the    mammary  function    is  limited  to  the 
nourishment  of  the  young.     (Uiillcbeau  says  t hat  cows  most  frequently 
suffer  from  mammitis  hHween  the  6th  and  «th  j   -irs,  and  that  the 
majority  of  attacks  (nearly  two-thirds)  «)ccur  in  the  first  four  months 
after  parturition  :  the  greatest  number  of  these  so<m  after  the  act. 

The  physiological  activity  of  the  milk  (jlands  in  many  respects 
favours  the  development  of  inflammati  n.  The  early  pnxesses 
of  lactation,  particularly  the  consrestivc  stage,  so  closely  resemble 
acute  inflammation,  even  in  their  outward  manifestations,  that  it 
is  difficult  to  draw  a  sharp  line  l>etweeii  the  two.  and  the  inflammatory 
non-infectious  cedema  noticed  by  Kitt  is  probably  of  this  nature. 
Both  the  vascularity  of  the  gland  and  the  p  .cesses  necessary  for 
the  development  of  secretory  activity  clearly  favour  the  appearance 
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of  diRturbanrcH  which  readily  aaHume  an  acut*  inflainmatury  character. 
It  iM,  tberofore.  very  natural  that  most  dineaiw*  i»f  thin  kind  «»ccur 
after  parturition. 

The  anatomical  formation  aluo  favours  acute  inflammation.  The 
milk  formti  an  excellent  cultivating  me<iium  for  bacteria,  to  which 
the  U'at  ductM  offer  an  eawy  jxiint  of  entrance.  Finally,  the  position 
of  th"  udder  in  excetnlingly  favourable  to  the  entrance  of  inftn-tive 
mnteiial;  ami  hh  injurie«  to  the  nkin  of  the  udtler,  and  especially 
to  the  teat**,  ari'  frvijuent  in  tuiimalf*.  they  eimily  form  the  point  of 
origin  of  infwtive  inHammatiim. 

While  formerly  the  caunew  of  mammitiH  were  divide*!  into 
me«hanical.  chemical,  thermal  and  Hpecific,  to-«lay  the  <auHe  mont 
widely  a«'cepte<l  in  inf«-ti(m  with  path«»genic  organiwmH.  No  doubt 
a  limited  mammitiK  <»ften  nwiltH  in  cattle  from  horn  thru«t».  fork 
Htalw.  kickn.  blown  frj)m  the  calf  and  nimilar  injurii>H.  The  effects 
of  chemical  t)r  thermal  irritnntn  are  le«w  obviouM.  though  the  milk 
may  undergo  «hangef*  within  the  udder.  Chilln.  by  diHturbing 
vasomotor  ccmtrol,  may  weaken  the  ilefencen  of  the  gland  tiiwucK 
and  promote  iMuterial  invasion.  After  Franck  had  directecl 
attention  to  infection  in  maHtitix,  othen*  de«cribe<l  «lifferent  bacteria 
aH  the  cauHe  of  inflammatory  procenBCH  in  the  udder  ;  but  later 
inveHtigation  ha«  nhown  that  while  numerouH  and  varied  bacteria 
may  be  found  in  the  milk  or  interntitia!  exudates  in  chwch  of  matttitiH. 
only  a  few  of  thene  have  been  proved  to  be  Kpecific. 

InftH-tion  ma^   jccur  by  three  paths. 

(1)  The  skin,  which,  as  already  remarked,  often  sutlers  slight 
injuries,  sufficient,  however,  to  form  the  starting-point  of  infection. 
We  see,  then,  why  cows  are  more  frequently  affet^ted  with  disease 
of  this  character  than  mares,  the  reason  being  that  their  teats  are 
more  often  injured  and  «imultane<msly  infected  during  milking. 
Disease  once  pnKluced  spreads,  espei'ially  in  the  course  of  the 
superficial  lymph  vi-ssels  of  the  udder,  and  therefore  first  affects 
the  skin  uml  suU^utuneous  tissue.  This  method  of  spread 
(lymphogenous  mastitis,  Kitt)  is,  however,  less  frequent  than  the 
next  in  order,  as  .lohne  has  shown. 

(2)  Infection  through  the  teat  duct.  In  many  cases  pathogenic 
bacteria  pass  through  the  dutt  into  the  galactophorous  sinus,  and 
finally  into  the  smallest  divisions  of  the  affected  portion  of  the  gland, 
producing,  according  to  their  degret!  of  virulence,  a  more  or  less 
violent  inflanmiation  of  the  parenchyma  of  the  uilder  (galactophorous 
mastitis,  Kitt).  At  the  first  glance  it  appears  astonishing  that 
inflammatory   processes  are  not   more  frequently  produced   in  this 
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w»y.  The  apparent  rarity  im  explaiiiwl,  however,  by  the  fact  that 
an  effectual  cloaure  inechani»m  exintu  in  the  teat  duct,  and  that 
the  milk  Beldom  remainH  pent  up  in  the  udder  for  any  long  time. 
NumerouM  experimentu,  in  which  pure  cultureH  of  particular  bacteria 
have  l>een  inject  d  into  the  g8la«tophiirou»«  ninuHen,  nhow,  however, 
that  inflammation  may  Mtart  here.  Kitt  even  produced  maMtiti* 
by  painting  the  teat  with  a  pure  culture. 

It  haM  lieen  much  dixputed  whether  intlammalion  of  the  ud<ler 
can  lieoauHed  by  p' »  milking  the  animui  (overntocking).  Whilut  thin 
wa*«  formerly  r»  '  im  a  fnvpient  cauw  of  maMtitin.  experiment 

....on  of  Mm-  milk  alone  never  producet*  diHeaw? 
.,  Ill  •  of  milk  at*  Huch,  certainly  doe* 
It   t  s  itH  prmiuction,  becaune  of  the 

I  I   ,1    -.      n   and    the  growth   of    bacteria 

.i:<!         se  inflammation. 
i,s  IS  ,    ,  it  comnum  during  hot  weather  ; 
1'  '>.feen  March  and  S«?ptemf)er.     Other 
(  a,  -I    h  aH  the  animal'H  condition,  the 
(.■■  tl  ao  during  which  the  calf  \»  with  it  ; 
■,  I  !•     that  warm  weather  favoun*  decom- 
tlic  Multiplication  of  bacteria. 
(3)  Finally,  innvi.v.i.  mrough  the  blood  wtream  appears  ptiBsible 
(h«matogenouH  ma«titi»),  though  it  in  probably  very  rare. 

It  alt»o  Heeran  po«Hible  that  when  the  diHcase  w  widely  spread, 
or  contUtionB  are  favourable  for  the  traiwmiHsion  of  the  specific 
microbe,  maHtitis  may  take  an  epijHM)tic  form  ;  the  infecting  material 
being  easily  carried  from  animal  to  animal  during  milking.  It  is 
not  astimishing,  considering  the  varying  virulence  of  pathogenic 
microbes,  that  many  different  forms  of  udder  infection  occur,  so 
that  sometimes  only  slight  irritation,  sometimes  severe  inflammation, 
or  sometimes  gangrene  results. 

In  view  of  the  intimate  relationship  that  exists  l)etween  the 
parenchyma  and  stroma  of  the  gland,  t  i-.  scarcely  surprising  that 
acute  inflammatory  proc-estes  often  er'  nd  froi.i  one  to  the  other, 
that  in  inflammatiiui  of  the  parenchyp  «he  stroma,  and  in  disease 
of  the  stroma  the  parenchyma,  of*?r.  suffers.  The  former  occurs 
the  more  readily,  because  the  blowi-vessels  i)f  the  udder  ramify 
witlumt  exception  in  the  stroma. 


has  shown  ti' 
of  this  deac      < 
not  pro<hH' 
readinesK         ' 
occur  ii  '. '      '■ 
Thi^  .  M..    V 
Strel)e       >>  1 1' 
factortt   '  Kt\  ,> I 
attention  .'  r  .  1 1  ■  ' 

but  this  much  is  >  ilimi  vn 
position  of  the    i<  '  d! 
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(3.)  ACUTK  MAMMITIS. 

(A)   ,NTKRST.T.AL   MAMMIT.S.      LYMP :U«EN...TS   MASTITIS. 

ThiK  .li«.a«e  affectH  the  nkin.  «ulx-ut«.  and  interntitial  oonnettive 

tiJe       n^rally  starts  fn,m  the  teat-,  which  in  the   cow  very 
:  uentl!  '.ffer  frl  surface  injurien.  the  rough  JanO.  "f    He  ""IWe 

«bra<li,ui  the  skin  and  p«H8ibly  conveying  mfective  material  .    the 
taw  may  also  cau«.    injury  and    infection.     The    "..ro-^^an.^^^^ 

first  enter  the  skin  an.l  subcutis  and  set  up  •"A-^^'^^' ";/*"• '' 

generally  extemls  to  the  capsule  and  the  stroma  o    the  gland. 

'The  process,  therefore,  seldon.  remain,  confined  to  --  •J-r;"^; 

but  extemls  to  several,  or  may  even  attack  the  entire  u<W«;- 
."urse  of  the  lymph  vessels  of  the  separate  teats    however,  som  - 

;;:Jcauses  tlu.  L>^  to  remain  confined  to  '^"f^^^^ 
izlan.!  The  skin  aiul  sul.cutane..us  tissue  are  at  first  jnde mat  ms 
'and  latcMLome  infiltrated  with  plastic  material ;  '^^^^^2 
..f  bl.KKl  is  not  uncomimm.  We  clearly  have  to  ''^^  ^^^ J^^^^ 
acute  infiammation,  caused  by  infection  through  ;''«»^«-;"  ^  ^^^^^^ 
..racks  in  the  skin,  particularly  of  the  teats,  ^he^--  ^  d  ^ 
causcl  bv  i.v.«emc  CKci  ..r  other  microtis.  Kitt  prmluteU  uu 
tauscl    i.>    pyogiH  J  ,    J,      ,3^,.i,ius  of  malignant 

disease  in  cows  by  infecting  tnem  »"» 

«»MlcinU.  ...  ,1      l..r    u       rim- 

Symptoms  and  course.  The  condition  is  announced  »»y  a  ri  i 
in  temiH-rature  <.f  2'  to  5  Fahr..  loss  of  appetite,  ct«sat  o„  of 
m  tein,H-rat«re  <i    ^  i,reathing  and  circulation,  constipat i..n 

rumination,   tuceleration  ot    brtainiiig  a    »  ,  ,,..^^     „i,i,.i,   w 

and  tympanites  ;  and  hn^ally  by  swelling  and  -"^^^  j'^^^^,  ^ 
generally  diffuse,  and  s^-ldom  limited  to  P*"-^';"  "'^P^'^  "  ^  "^'J^', 
gland  It  apiK-ars  suddenly  ;  the  skin  is  injecttnl.  at  first  it  appears 
bril  red.  Ifterwanls  bluish.  The  swelling  m  tL.n  soft  and 
1  :;Sv.  hut  later  .K.omes  har.l  and  firm,  and  rcMUU.s  ^me  .^r 

-  ?n.U.nt  it.  The  skin  is  "'^■^^--^ ''tr' i  J^h:  llw 
4iilu'iitaiu'ous     nrtainiimtKm.    is   seUioiu   stvtn,    ■■ 

fr,H|,..>i.ll>  "'  II"  '"  ™   '      „  ,„„„  li,™-  br..uk  «n.l  .l«l,arB,-  |.i... 

d:;:^t: :.    . .  i  ;i*"i  >" '■-  ■«■■;""•« , i 
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oite.  Thw  (U«eaHe  may  alno  leacl  to  another  coinpiieation,  Iwal 
ur  diftum  gangrene.  It  is  due  to  throinlMwis  of  the  vesHeln  of  one 
or  Beveral  gland  lobules,  and  w  in<lieate<l  by  aggravation  of  the 
general  symptonw,  great  weaknesn  of  the  patient  an«l  heart  failure. 
Locally,  the  skin  of  the  ud<ler  assumes  a  hla<-kish-violet  tint,  and 
betMimei*  eold  anil  clammy.  l)«'ath  follows  from  e.xhaustion  antl 
intoxication. 

(R)    I'ARKNCIIYM.VTOITS    M.\MMIT|S.       <\TARRIIAI,   MAHTITM. 

In  this  form  infection  <M<urs  through  the  teat.  Sometimes  the 
galactophorous  sinust'S  al«me  suffer,  but  generally  the  large  milk 
ducts  are  also  attacked.  The  process  may  also  extend  to  the 
smaller  milk  ducts,  and  even  into  the  acini  of  the  glaml.  It  rapi«lly 
passes  through  the  glandular  wall  into  the  interstitial  tissue,  thus 
foruiing  a  mixe<l  maunnitis.  When  the  pr<K-ess  is  confined  to  tin- 
galactophorous  sinus  and  lollecting  tuln-s.  the  quantity  of  milk 
secretetl  is  little  .liminished,  though  as  intlaunuatory  exudate  from 
the  diseasetl  nuicous  membrane  is  mixe«l  with  it.  its  ({uality  uiay  Ik- 
considerably  altere<l.  The  more  extensively  the  small  tlucts  and 
acini  are  involved,  the  greater  the  diminution  and  change  in  the 
milk.  In  consequence,  this  disease  by  no  means  offers  a  constant 
train  of  symptoms. 

Symptoms.  These  vary  in  intensity  according  to  the  case,  and 
usually  ix-cur  in  the  following  order  :-  Swelling  of  one  or  several 
quarters,  presence  of  curdletl  niilk  in  the  milk  cistern,  then  of  clots 
mixed  with  reddish  serosity  ;  rapitl  dimiimtion  or  cessation  of 
the  secretion  of  milk,  ami  frequently  suppuration  in  the  depths  of 
the  gland.  The  general  condition  of  the  patient  umy  Ik*  little  alteretl, 
or  there  may  be  fever,  loss  of  apjietite,  cessation  of  rumination, 
constipation,  groaning,  and  more  or  less  difficulty  in  walking.  In 
severe  attacks,  infection  spreads  lapidly  from  the  glandular  to  th.- 
insterstital  tissues,  and  there  is  considerable  subcutaneous  abtlonnnal 
and  perineal  «Bdenia.  The  udder  is  t<>nsc,  shining,  very  sensitive, 
and  of  a  reddish-violet  colour. 

Parenchymatous  mammitis  may  terminate  by  apparent  re- 
covery in  three  or  f<mr  days  ;  the  symptoms  gr.«lually  sulmi.lc 
milk  returns,  and  the  udder  regains  partially  t»r  wholly  its  former 
condition.  (\»mplete  restoration  of  function  is,  however,  quite 
exceptiimal.  and  in  cases  involving  the  smaller  milk  duels  and  acini 
the  inflammatory  process  often  »u*sumes  a  chronic  course,  producuig 
thickening  oi  the  mucous  lining  with  occlusion  or  stenosis  of  the 
ducts,  and  eventually  induration  ami  atrophy  of  the  glan<l. 
H.B.  '•  "■ 
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Suppuration  w  cmmon.  A  Hingle  deep-watwl  a\m^  «r  several 
smaller  absccsHes  may  f..rm  wherever  otetruction  hrv.  <x«urred. 
Evacuation  of  the  pus  may  In-  effected  by  traction  <.f  the  teat,  but 
the  suppurative  process  destroyn  the  functi.m  .rf  a  considerable 
p.)rtion  of  the  secnjting  tissue.  Gangrene,  except  in  iM^lected  cases, 
i»  less  common.  It«  <K;currence  is  preceded  by  marked  relapse  in 
the  general  sympton.s.  The  affected  quarter  asHumen  a  purplwh 
colour,  its  integument  api)ears  blotchy  and  unlematous,  and  traction 
of  the  teat  prmluces  a  red,  purulent,  offeuHive  fluid  containing 
particles  of  necrotic  tissue.  Sloughing  «.f  a  portic.n  ..f  the  quarter 
oi  the  whole  of  it,  and  even  death  may  take  place  within  thirty-six 
h..urH  of  the  first  Hymptoms  of  gangrene,  which  tends  to  implicate 
other  parts  of  the  udder. 

Prognotls.  The  prognosis  of  atute  mainmitis,  interstitial  or 
parenchymatous,  should  always  In-  guarded.  There  may  In-  no 
danger  of  a  fatal  result,  but  the  value  of  the  animal  as  a  milk  pro- 
ducer is  alwavH  greativ  dcpre<iated.  In  some  cas«-s  the  functi..n 
of  the  udder  liiav  U-  urresttnl  for  the  whole  of  one  lactatum  iM-ri<Kl  : 
and  there  i.,  a  constant  teiideiuy,  even  in  mild  attwks,  to  c'>roni<- 
mammitis  of  one  or  more  sections  <.f  the  gland.  Suppuraticm  is  a 
very  serious  complication,  as  it  not  only  prolongs  the  inflammatory 
prmess  but  also  leads  to  the  destruction  of  large  tracts  of  the  gland 
tissues.  In  forming  a  progn.«*is  attention  should  U-  paid  to  the 
cmrse  of  the  disease  ;  the  L.nger  it  has  existed  the  less  the  chaiue 
of  complete  recoverj'. 

Trettment  Tlumgh  numerous  int.-isuK's  have  »»een  proposed, 
then-  is  lu.  re«..gnis«Hl  metlusl  of  treatment  that  will  certainly  arrt^t 
the  dis.iu-e  an«l  res'  .re  the  inflame*!  gland  to  its  normal  condition. 
,\1  Hrst.  Iivalment  shouUl  Ih-  of  a  prophylactic  chanvcter.  The 
severity  of  acute  mammitis  can  In-  gn-atiy  less..ned  by  pbuing  the 
aiiiiimis  under  proper  hygienic  c.mditioiis,  giving  Hin-cial  attention 
t,.  .lisinfectiun  of  the  ,owshe«l,  the  cleanliness  of  the  milkers'  hands. 
,in<l  any  instruments  iniroduei-d  through  the  teats;  by  avoiding 
overM.Hking,  an.l  by  careful  treatment  of  digestive  disturbances, 
itn<l  of  wounds  <.r  excoriations  of  the  teats  and  udder. 

(Jeiieral  treatment  of  the  patient  is  always  required.  In  robust 
animals  that  are  highly  fevered,  imKlerate  bleeding  from  the 
jugular  lowers  the  tem|Hrature  and  tends  1«.  mitigate  rt^piratory 
and  .inuiatoiv  .umplications.  BU-c'ding  from  the  mammary  vein 
is  less  etfective.  and  owing  to  the  risk  of  wound  inf.nticm  is  m.t 
advisable.  In  all  seri.-us  eases  digestion  is  inactive  or  intermittent 
and  a.<  constipation  favours  auto-intoxication,  the  alimentary  canal 
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Hhnuld  l»o  cleared  out  iwt  soon  08  p«)««ible.  For  this  purpose  saline 
purgatives  with  diuretics  are  usually  prescribed,  but  preference 
shouUi  be  given  to  tho«e  agents  (|>il()carpine,  eserine,  etc.).  which, 
atlniinist^red  8ubcutane<jusly,  act  quickly  on  the  bowels. 
Tympanites  inuy  »)e  prevented  by  cure  in  dieting,  olfering  laxative 
awl  easily  digested  f(M)d  ;  and  in  cases  of  relapse  stinuilants  and  nerve 
tonics  must  l>e  prescrilied.  Whether  or  not  the  inflanimatory  process 
in  the  udder  can  U'  abated  by  meilicines  administertd  by  the  mouth 
is  uncertain,  though  some  pnu-titioners  assert  that  improvement 
generally  follows  a  ct)urse  of  potjvssium  iodide,  or  the  orange  sulphide 
of  antimony,  lM>lh  of  which,  in  healthy  aiiimals.  are  partly  excreted 
ii)  the  milk. 

Ijoeal  treatment  includes  ma-'sage.  various  appli<  atioii.-i  i.i  the 
surface  of  the  udder,  ami  intra-mammary  injection.^,  Ointiiient.s 
of  lamplior,  upiuin.  hemlock,  or  iK'lladonna  are  considered  to  Ik-  of 
real  service  in  relieving  pain  in  the  early  stage  of  the  disense.  ami 
repeateil  ilisinfection  of  the  ud<ler  is  saitl  to  check  extension  of  the 
infective  process,  ('old  atfusifuis,  hot  compresses,  and  |»oultices 
of  sjient  hopM  have  Ikm-u  strongly  recommended.  Hang  suggests 
linseed  or  oatmeal  poultices,  and  the  application  nt  linen  or 
w.H.llen  cloths  wrung  out  of  hot  water  and  ke|)t  warm  by  covcriiui; 
with  Miu-kintosh.  Fomentalicm  with  diluted  alkali  or  soap  and 
water  liave  often  In-en  advised.  Once  tension  and  pain  diminish, 
tile  parts  may  be  smeared  with  Hour  paste  and  covered  with  wadding. 
Vogel  uses  a  mixtuie  of  two  tablep<Hinsful  of  water,  four  .  f  starch, 
twenty  of  glycerine,  and  one  of  turpentine.  When  warm  the  mass 
forms  a  paste,  which  is  applied  thi<kly  and  left  on  for  fourteen  days. 
From  tinu-  to  time  it  may  Ik-  removeil  to  allow  of  massage,  which 
is  of  considerable  jissistance  in  this  disease.  Infriction  with  un- 
gueiitum  hydrargyri  is  useful,  .bihne  employed  a  mixture  of  eipiai 
parts  of  blue  ointment,  potash,  soap  and  lard.  Franck  used  an 
linti'ient  of  ol.  hyos<vam.  H.  jujuor  annnon  canst.  2.  cam|>hor  I. 
Slinging  the  udder,  and  warm  fomentations  freqia-nlly  repeated, 
relieve  tension,  lenderui'ss  and  pain;  and  massage,  nr  infriction 
with  camphorated  oil.  mild  lais.  or  weak  anunonia  liniment  promotes 
the  circulation  in  the  inflame*!  eland.  For  a  few  days,  in  most  ca.s*'s, 
the  teats  should  Ih-  drawn  every  hour  to  remove  exudates,  milk  clots, 
etc.,  from  the  nalactophonms  sinuses  ;  and  the  interior  of  tiie  gland, 
••spi-cially  in  parenchymatous  mannnitis.  should  Iw  irrigated,  after 
drawing  the  teat,  with  antiseptic  fluid  introduced  through  a  milk 
catheter.  For  this  puqiose  solution  of  boric  acid  {'>  per  cent.), 
hydrogen  j>eroxide  (3  per  cent.),  carbolic  acid  (1  per  cent.),  or  physio- 
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l(i(?ical  HaliiH"  w.luticn  may  »«'  um«l.  Two  injections  at  an  interval 
of  three  or  four  days  may  »k-  Hutticient.  After  injeetion.  the  teat 
i8  comprewwl  and  ihv  w)lution  is  made  to  penetrate  m  far  an  pcmHihie 
by  gentle  ma«KH«e  of  the  >{l'""l :  h»'^  »"  '"'"•■  '**•<'■  ''"'  **""'  '" 
withdrawn.  . 

In  })raeliee.  intra-nianunary  injeetionn  are  not  ew<ily  earrieil 
out  There  may  Iw  little  m«-omm<Mhif ion  within  the  udder  ami 
in  eoiw-quenee,'  the  inje<lion  in  imme<iiately  nturn.tl:  hut  l.y 
carefully  emptying  the  galaitophoroUH  hiuuh  iM'fon-  mjeetioii.  six 
to  twelv*-  oune«>H  of  Huid  can  1m'  forced  into  eadi  quarter. 

When  HUi»puration  .Kcurs,  attempts  should  Ih-  ma«h'  to  remove 
the  pus  through  the  teat,  hut  a.s  soon  as  an  aUccss  appears  uu.ler 
the  skin  it  shouhl  Ih>  opened  and  the  cavity  cleansed  and  disinfected 
Vesicants    hasten    the    .levelopment     of    the    ahs.ess    ami    fai-ihlale 

pimcture. 

(;angrcne.  in  some  rases,  can  Ih-  prevented  l.y  tnueous  scarih- 
cation  of  the  thn-atened  gland  ;  hut  when  it  has  U-coinc  estahlished 
medical  treatment  is  seldom  of  nuich  value,  ami  operation  otfers 
the  only  hope  <.f  saving  lif.'.  Partial  amputation  U-conies  nei^arj- 
when  necnwis  .Kcurs  during  the  progress  of  an  attack  of  mastitis. 
Practitioners  should,  however,  Ik-  .autious.  aiul  <mly  oiH-rate  where 
necrosis  is  circuniscrihed.  Tnless  signs  of  demarcation  an-  visible 
partial  amp"tation  is  v.-rv  liable  to  prove  disastn.us.  The  oiH-ratioi. 
s,„.,.,^,l«  U-st  in  cows.  In  them  one-half  of  the  mhU-r  can  l« 
removcl  without  w-pti.-  pr.K-esses  extending  lo  the  other  half,  the 
suspensory  ai)paratus  forming  ,.  very  etTectiv  septum  iM-tweeii 
the   two   portions. 

Total  amputation  is  juslitiul.le  in  acute  forms  of  mastitis  if  thereby 
the    pioc-ss    can    Ik-    lerminate.l.      This    is    the    cas«-    in    the    seven- 
jjangreiious  forms  in  ewes  and  cows,  where,  save  for  operation,  death 
is   almost    certain        Strict     antis«'psis    is    iicci-ssary.       The    patient 
Hhould  Im>  .H."<ured  ill  the  dorsal  p.»<ition.  the  h.K-ks  tle.vcd  aiul  held  well 
apart       Two    in.isi..i.-.    ..nc    on    each    side,    arc    ina«lc    from    In-fon- 
backwards,  so  as  to  include  the  four  teats  in  the  tli.p  of  skin,  whi.h 
in    left    allachc<l    to    the    .aider    betw.H-n    the    incisions       .Ml    vessels, 
inclmling  the  veins,  must  be  ligatured  to  prevent  s.-.ondaiv   lleeding. 
Alter   dividing   the   skin.   <lissc.tion    is  larrie.l   on    with    the   tingers 
a  diredoror  other  blunt    ir,strumcnt ,  until   the   udder  ..nly  reinani- 
adherent    to  the  suspensory   iigainenl.   «hi<-h   is  then  divi(l.-«l.     Th' 
cavity     is    lre.-lv    powdcre.l     with     io<lof..rm.     tilled     with    stcrilis.-.! 
tamp<.iis  of  tow  or  cotton  w..ol.  an<l  the  .-dges  brought  together  with 
sutures,  which   M.av   U-  U-tt   in  p<.silion  for  forty-eight   hours.     Alter 
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thiH  time  Hutunw  anil  tam]M>tw  can  In*  romiivfd  ami  tho  (lartH  trratod 
aH  an  (>|>«'n  wound.  HralinK  H<)iiu'tiim*>«  (M-cum  under  a  <lry  Mc-ab 
if  KHioforni-tannin  bv  frei'ly  uhchI. 


I 


(4.)  CHKONK;    MAMMITLS 

May  n-Hult  from  an  acute  atta<^k.  or  ii  may  uriw*  from  infwtion  at 
any  time  during  or  after  the  period  of  luclatioii.  Kt'ei|uently  it  iH 
diwovered  iiiunMliiitely  after  calving,  when  the  con  should  Im-  in 
full  milk.  The  milker  Hndn  one  (piarter  of  \Uv  uiUler  more  or  lesH 
iiuluntted  and  "  weak."  that  is,  ffivin^  little  milk,  or  only  a  fluid 
of  doubtful  (haraeter.  When  chnmie  mammitiH  follows  an  acute 
attu<'k  the  coiuttitutionul  symplonis  of  the  primary  affection 
gradually  decline  and  UiHapiicar.  but  the  affected  ((uarter  diH-s  not 
resume  its  function  ;  the  secretion  of  milk  in  almnsl  entirely  mis- 
pendetl.  and  traction  of  the  teat  |irii<luces  a  watery  tiuid  with  some 
curd,  which  may  be  bliHid  stained,  indurutiixi.  ftartiul  or  ditfused, 
follows  and  eventually  the  uhuid  Im'couics  atrophii-d  with  complete 
loHs  of  finiction.  .\bsces.s  formation  i^  rare  :  thoutrh  sometiuM's 
pus  is  found  in  the  fluid  obtained  from  the  atfecte<l  <pU4rter. 

TrwUment  is  almist  useless  in  chronic  niainiiiitis.  In  cases 
associated  with  purulent  catarrh  aiiliseptu'  injections  ma\  Im-  tried, 
or  tlH-  teat  may  Ih'  excised.  Removal  of  the  teat  v'lves  free  and 
continuous  cs<'ape  to  the  pus.  and  prnbabl\  hastens  fatieiiinv;.  If 
()nl\  olH-  ((Uarter  is  indlliatetl  and  atrophied,  the  cou  may  Ih-  ke|it 
uith  profit,  but  when  t\so  ir  tluct'  quarters  arc  .ilTcitcd  the  animal 
>houlil  be  prepared  for  slalifihter.  N'esicaiil.-.  oiiillilciils  of  indinc. 
mcrciii  iais,  i-l<-..  applied  to  the  deb'cl  i\c  L'lalld  >eUli'ie  prove  licnefirhil 


(.V)    CONTAtiHHS    M.\MMms      s'lKHI'TtM'iH V|f    M.VsTITIS 

'I'his  disease  "  i-i(i(;niscd  as  i-all\  as   \SH-2  b\  (M-rlinh  in   Itel'lill 

Kitt.  in  JHS.'j,  named  il  ■  Coiilauioiis  < 'utarrbal  .Xaaiaxia  .  "  and  in 
I.SHS  llfss  and  ItorKcaiul  licsciibed  n  iind<-i  I  he  iillc  of  (icIU'i 
tialt."  The  cause.  ho\ve\cr.  was  iiiiklMiW  11  l"'lorc  t  lie  miv  est  iL'al  loll 
ol  N'ocard  and  Mollefcaii.  who  IihiimI.  hi  Ih.sJ.  the  spi-cilic  sircpln 
coccus,  a  di'i-ovciA  which  \\i<>  siibscipH-iil l\  cuiilirnie«l  liv  uiIht- 
iii  (Germany.  Swit/.i-rlalid.    ih'tiiiiark.    italv     and    Kiiulalid 

Contajjious  mammitis  of  imli-li  cows  aiuay.^  assuiH4"'  cliioiiic' 
course.  Infection  lakes  place  tiirnUtlll  the  (eat  canal  .iiid  I  le- 
coiita^ium  is  Iransiiiitted  floni  'be  diseased  ipial'ter  In  lieailh\ 
sections  of  the  udder,  or  from  one  cow  to  another    1>\    Uh-  UhiuIs  ol 
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the   milker.     Frequently  the  di»ea«e  w  -pread  by   the  d«P<««|  "^ 
dairy  Mmk.  or  by  the  intnKiucti.,n  of  an  infected  cw  into  a  healthy 
her,l ;    and  the  contagium  may  U-  conveyed  from  an  mfect«i  cow- 
shed to  healthy  cattle  by  milken,  who  may  Ik,  employed  on    nu.  e 
than  one  farm.     It  in  a  very  contagious  d«ea«e  ;   -porad.c,  ei»oo  .c 
and  epi«x,tic  f.>rmH  have  Inn-n  deHcri».ed.     The  .nfect.ve  agent  pro- 
.hiccH  catarrhal  inflammation  of  the  muc.ma  of  the  milk  cwtern  ami 
galactophorous   .unalK.   and   by   gradual   extenn.on   of   the  prcn^. 
induration    of    the    interstitial    c.mne<tive    tissue    with   consequent 
atrophy  ..f  the  corresponding  parenchyma  of  the  gland. 

Symptoms.    The  general  health  of  the  cow  may  not  1«   sensibly 
disturlK.d.  th..»gh  some  cases  are  ushen-d  in  with  cough,  slight  nm.a 
..aturrh.  and  otTcnsivc  diarrhea.     Infection  ..f  the  udder  is  m.l.catcd 
by  marked  diminution  in  the  <,uanlity  of  milk  obta.ne<l  from  one 
nuartcr.      The    milk   appears    noimal    but    cUh's    lu.t   k.-ep   well;    . 
.  „i..kly   ..oagulatcs   on   standing,   and  caum-s  .lotting   when   m.xc.l 
with   g.HKl    milk.     A    ...Klular    induration    develops    in   the   quarter 
toward.,  the  base  of  the  teat.     This  ...nlule  is  small,  of  rounded  or 
..yoid  slm.K-.  and  not    well  dcHned  at    its   periphery.     It   gradually 
....largcs  without   any  symptom  ..f   acute  inflammation  excjpt  con- 

g..stioa  of  the  integument  of  the  .piarter,  whi.h  may  l.e  .Bdematous 
and  painful  K.  manipulation.     The  milk  In-conu-s  thin,  serous,  and 
of  a  bluish  colour,  aiul  micnm.opical  examination  reveals  numerous 
strcp..K-.K.,.i.     Induration  extends  very  slowly  ;   at  the  cml  of  s..veral 
.....nihs   it    n.:.v   only   have   inva.lcd   a   third   of    the   n-feCcd  gland 

(.........nvntly  with  ti.e  in.reasc  of  induration  the  m.lk  presents  furth.r 

..hanges      ll  Is.onu^  yellowish  or  re.l.lisb-brown  in  .olour.  grun.ous. 
f.Hid.  and  distinctly  mid,  an.l  contains  numerous  coagula. 

\t  first,  llu.  .liscasc  nun  In-  contincl  to  one  .piartcr.  but  generally, 
unless  precautions  arc  taken,  it  cKfnds  f.on.  on-  .puoter  to  another, 
until  ibc  wb<«l<-  udd.r  is  involved. 

The  prognosis  is  favourable  ,<o  far  .is  lib-  is  .on.crn.-d.  but  ,1.-.-..  c.llv 
unfavoutable  as  regards  restoration  <.f  the  fun.tiun  ...  tb.-  «land 
>b.reov.-r.  in  t  bos-  ...s.-s  >v  b.-n-  t  b.-  d..cus<-  s.-.-m,s  to  ba  v.-  Ik-,-.,  arn-stc.l 
i,  ,.ft,.ns  .-appeals  d.ir..,..'  tb-  ..-.vt  lactation  period.  When  only 
„„..  .niartcr  is  atta-k-d,  the  -ss  n.  .y  continue  useful  .us  u  prod.i-r 
of  milk,  even  though  the  .pmntitN  Is-  red.ucd  by  on-  fourth;  bu. 
«h-..  t«o  .p.art-rs  ar-  ...dun,.-d  tb-  -ow  should  U-  pr-par-d  for 
,hc  iM.t-her,  as  1  be  yi-M  -I  m.lk  from  lb-  rcu.ain.ng  b.-altby  .,uartc.- 
ha.div   t-pav^  lb-  «  "si    ..(   t.-e«ling. 

TreatmMt    >l 1    W    pnv-ntiv.     a>    well    as   ...rativc     1  romp' 

isolation  ul    lb-  lirst   -as-  and  lburouj.b  disinbct.on  of  the  cowsh.  u 
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are  imperative.  The  handfi  of  the  milkers  and  the  udders  and  teats 
of  the  healthy  cows  should  be  washed  and  disinfected  Ijefore  and 
after  milking,  and  attendants  on  infwtetl  cows  should  not  he 
allowed  to  come  in  eonta<'t  with  healthy  cattle.  As  a  rule  the  milk 
from  the  diseased  u«lders  should  l»c  destroyed.  Further  treatment 
consists  in  attempting  to  destroy  or  render  innocuous  the  infective 
material  in  the  utider  anti  to  combat  inflammatory  changex.  The 
former  may  Ik«  effecited  by  injecting  (lisinfectants,  thimgh  practi- 
tioners hold  very  different  views  as  to  their  af^tion  ;  and  while  some 
advise  injections,  others  ccmsider  they  arc  of  no  particular  value. 
Though  they  |H>netrate  the  galactophorous  sinuws  ami  larger  milk 
canals,  they  fail  to  reach  the  smaller  milk  duels  and  acini. 

Nocard  advised  the  injection  of  a  4  per  itiit.  warm  solution 
of  boric  acid,  repeated  two  or  three  times  at  intervals  of  live  or 
si.\  days.  Others  re<()nimend  .'<  |»er  cent,  solution  of  scMlium 
fluoride,  Sanitas,  or  hydrogen  peroxide.  Eggeling  advises  injecting 
with  a  rublHT  canula  a  oiie-flfth  ()er  cent,  to  one-quarter  per  cent, 
sublimate  solution  into  the  galactophorous  sinus,  distributing  it 
as  much  aj<  possible  by  cautious  manipulation,  and  removing  it  in 
fen  to  Hft<«cn  minutes  by  milking.  Franck  used  2  })er  cent,  alum 
or  "iS  per  cent,  carbolic  solution.  Kickhafcr  hud  good  results  from 
injecting  4  per  cent,  solution  of  boric  acid  and  washing  the  udder 
externally  with  5  per  1,<MM>  sublimate  solution.  When  the  healthy 
tpiartcrs  still  give  milk,  carbolic  acid  must  be  avoitlcd.  I)ecause  it 
makes  the  milk  unpotable.  Weak  solutions  of  iodine  in  potassium 
icKlido  are  worth  trying.  The  solution  should  only  be  of  a  very  light 
sherry  colour,  it  can  then  ls>  freely  inject eti.  The  udder  should 
Ik'  stripped  Iwforehand,  the  fluid  injected,  the  parts  frwly  mawsagcd, 
and  the   fluid   withdrawn. 

.lohnc  saw  in  cows  (ufunculosis  of  the  u^dcr.  which  spread  rapidly  in 
the  afTttte*!  hcnis.  ami  lasttil  for  several  mouths.  Hard.  rc<l.  pjvinfiil 
swclhngs,  as  large  as  a  ha/.el  or  walnut,  (scurrcd  in  the  skin  of  the  udder. 
Heia-rallv  at  the  lias*>  cf  the  back  U^ats.  The  neighbouring  tissues  were  alsi) 
intlanie«l.  often  appeared  livid,  and  the  di.scased  renin'  .s<M)n  incivascd  to 
the  (liainelcr  of  a  chiUls  fist.  .\fU>r  thn-e  to  four  days  it  |)oiutod  and 
b«>ki'  when  a  necrotii^  core  was  discharged  .dong  with  the  pus,  in  which, 
on  microscopical  o.xaniination,  a  dead  hair-follicle  could  l»c  detc«>tc<l. 
(irauidatiou  and  hc^hng  soon  tK-curre*!, 

.\8  a  precautionary  nreasun'.  .lohr!"  made  the  attendant  wa.sh  both 
the  adder  ami  his  han<lH  twice  dady  with  c^rlMilie  .solution,  inoculation 
ex|>erimcnts  were  without  result. 
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(6.)  GANGRENOUS  MAMMITI8  OF  MILCH  EWt-S. 
Gangrfnoiw  mMtitin  w  commonent  in  nheep,  though  it  alwi  occun* 
in  acat*.  but  in  the  latter  it  d<*B  not  take  the  enzootic  form  generaUy 
wen  in  i.heep.  It  waH  described  in  1823  by  D'Arboval.  in  ISWJ  »»y 
LafoHHe.  and  in  1876  by  RivoHa.  who  in  ntated  to  have  dwrovored 
the  oau8al  micr.K-ot*u«.  The  nature  of  the  Hpe<ific  jminon  remainwl 
uncertain  until  188«^87.  when  Nmard  iw»late<l  from  the  udder  of  a 
sheep  Buffering  from  gangrenous  mastitis  a  microcm-cus,  pure  cultures 
of  which,  injected  into  the  mammary  ducts  ..f  healthy  sheep,  always 
repnKluceil  the  disease,  but  in  other  animals  only  caused  slight 
tem|M>rary  swelling.  Within  the  udder  the  s,,ecific  micnx-.K-cus 
produces* t.>xins  which  cause  necrosis  of  the  tissues  of  the  gland 
acccmipanied  by  systemic  toxwinia. 

Symptonu   and  Coune.    The  disease  starts  as    a  ,K-racute  paren- 
chymatous  man.mitis.     S.'vcrc  general  symptoms,   high  fever,   loss 
of  apjH-titc.  great  weakness,  jmin.  and  a  straddling  gait  first  direct 
attention  to  the  udder.     Local  symptoms  s<Hm  develop.    The  skin 
of  the  afftHted  gland  exhibits  re<lness.  with  l)luish-vi<»let  or  black 
discn-te  s,M)ts.  which  ..»  palpation  are  found  to  lie  soft,  insensitive, 
and  very-  cold.     These  spots  quickly  coalesce  forming  necrotic  patches. 
They  are  surrouiidetl  by  a  .repitatiiig  inflammatory  optlema  which 
extends  along  the  abdomen,  and  even  to  the  chest  and  thighs.     Milk 
Heiretion  ceases,  the  lambs  are  hungry,  and  many  <.f  them  sutTer 
from  sores  on  the   lips.     Later,   the   affected  ew.-s   are    constantly 
down,  groaning  and  grinding  Ihc  twth  in  acute  pain,  and  after  a 
Hhort  interval,  the  temjsraturc  falls  to  U-low  »H^  or  even  »«    Fahr., 
the  Miiimals  show  great  prostration,   with  rapid,  shalh.w  breathing 
and    small    or    imperceptible    i)ulsc.     Symptoms     of    toxa-mia    then 
appear,  ami  not  infrequently  •Icath  follows  within  twenty-four  hours. 
In  exceptional  cases  the  I.Kal  jmsess  is  limited.     A  di.sse.tiiig  influin- 
mation  sets  in  which  H«'parates  the  necrotic  tissues  and  may  result 
in  rccoveiv.     This  is.  however,  a  very  rare  exception;    the  greater 
number  of  animals  perish  with  symptoms  of  toxaMiiia.     The  (lis«'«sc 
sometimes  is  complicated  by  septic  metritis,  nhicb  may  citb.-r  hav.- 
Is-eii  pnMluied  simultaneously,  or  may  even   have  .s-curred  as  the 
primary  condition,  but  for  the  time  has  escape<l  notice. 

The  prognosis  is    unfavcmrablc.  for  in  many    ca.sc-s  nut    even  the 
sa<rifice  of   the   udder  can   save   the   animals   life.     Though   some 
times  the  aniiurtls  survive,  they  never  regain  their  former  <<)ndition 
Jtut  remain  weak  and  unthrifty. 

Treatment.     .S-frregation  of    the  dist'a.sed  sheep  and    disinftftioii 
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(if  thf  foUlM,  iMMW,  (»r  gniuiut  arc  absolutely  iMHHsiimiry  to  limit  the 
Mpreading  of  ganRrenouH  maittitiH.  Antiiteptic  treatment  appearn 
to  Im'  incapable  «»f  arre«tinK  the  ui»eai«e.  Surgical  treatment  alone 
Im  of  any  value,  and  c«»nniMtn  in  ahlHtirin  of  the  affwted  gland,  followed 
by  careful  tlininfection.  In  mild  caneH  early  incinion  into  the 
necnming  partn  with  antineplic  dresning  of  the  wountU  may  effect 
improvement  ;  but  when  the  diiieaae  has  made  much  progretw, 
thiH  treatment  wldimi  HufticcH.  and  the  animal  can  only  lie  Baved 
by  amputation  of  the  necrotic  portion**  .<r  the  whole  udder. 

KMwr  amputated  the  dineaj-ed  portion  or  the  entire  organ  in 
several  «lu«ep  at  the  Iteginning  of  an  outbreak  of  the  dixeaM'.  After 
che<king  hHPnmrrlmge.  the  Hurface  of  the  wound  wan  powdered  with 
icKloforni  and  wnicare*!  with  tar.  Of  five  »heep  thuH  treated,  only 
one  <licd.  N<K-ard  re«onnnended  amputation  and  Hul)He(juent  cau- 
terization with  wuljihate  of  copfHT.  .Moumsu  hax  fretpienlly  practined 
thiH  method  of  treatment  without  ioxing  a  caHe.  Only  the  li>*eai*ed 
gland  nhould  Ix'  rcmove«l.  An  elliptical  incinion  in  ma<le,  including 
the  teat  ;  the  Mkin  in  disMcitcd  from  the  utiected  gland,  the  vesHcls 
are  ligatured,  anil  the  tibro-elawtic  Huspeiwory  baiuU  are  then  tlividetl. 
The  wountl  xhould  l>e  douclieil  with  an  antineptic  Huid.  tlu-n  tilled 
with  awptic  totton  wim»1  and  closetl  by  HUturcH,  which  are  left  in 
poHition  for  forty-eight  bourn.  The  sutures  ami  tampons  having 
lu-en  renuivcil.  the  wounil  is  disinfected,  and  8ul>se(iuently  trcat«><l 
by  the  ojh'II  method.  The  remaining  portion  of  the  udder,  if  healthy, 
lieci'm-s  liypcrtrophied,  and  often  yields  sutticicnt  milk  for  one  lamb. 

(7.)    Tl'HKHCrLOSIS  OK  THK   lODKU.     TrilKHtTLorS 

MASTITIS. 

TulH-rculowis  of  the  uilder  can  s«arcely  U-  regarded  a.H  a  surgical 
(lisi'Hw.  It  i.s  usually  of  a  secondary  character.  It  ap|M-ars  to  Im> 
comniiin  wherever  bovine  tulM-rculosis  is  prevalent. 

Th«  ellnical  appearances  consist  in  slow  enlargement  of  the  udder, 
without  acute  influnnnatory  symptoms.  The  supranianunury 
Ivmphatit  glands  Im-couic  simultaneously  enlarged,  sometimes 
attaining  Ibesi/c  of  a  mans  tist,  .At  lirsl  the  milksecms  unchanged, 
but  afterwards  lonlHins  tulsTcIc  baiilli  (sometimes  in  great 
iiumltcrs).  Still  later,  it  diminishes  in  tpiantity  and  Incomes  thin, 
watery.  Hocculent,  or  curdled,  and  of  a  bluish  tint. 

Diagnosis  is  a-surcd  by  the  discovery  of  the  luU-rclc  bacilli  in 
the  milk,  or  by  testing  with  tuU-rculin.  though  the  <lii>nal  ap|M'araiice« 
may  Im'  sufficient   to  determine  the  iharaclcr  uf  the  di.scase. 

The  prognosis  is  unfavourable,  and  treatment  is  of  no  value. 
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(H.)    AOTINOMYOORW   OF   THE   UDDKR. 

This  (iMwaiw  txtiin*  if»  cnw«  ami.  mwh  motf  frequently,  in  mmn. 
hut.  owing  to  the  iHH-uliar  m-nle  of  attiwk.  w  in  the  latter  imldom 

ActinomyctwlH  appear*  in  tw«)  f«)rinH.  In  one.  hard  swellingM 
tlevelop  .  ..wiHting  of  a  ttbroui.  exterior  ami  a  central  ab«««»-o»vity 
Htudde.1  with  Kranulati..n«  ;  in  the  other,  the  little  actinomycotic 
gr..wthH  are  found  dintributed  through  firm  but  apparently  n..rmal 
gland  tiHHue.  Both  fornw  apjiear  in  the  animaU  mentioned.  Iht 
IttHt  f..rm.  however,  HomctinuH  g.K^  on  to  ( he  formation  in  the  dim-aHetl 
tract  .)f  extennive  ab«-e««eH.  containinn  thin  fluid  pun  and  numerouK 
maMtcH  of  the  iMtinomyeeH.  . 

The  MUM  in  the  prem-nce  of  the  alM.ve-mentioiMHl  fungi.  lh«'ir 
cxm-t  mode  of  entry  ii.  unknown,  but  that  they  may  grow  if  intr.Kluccd 
int<.  the  milk  du.t  h.w  »*en  nhown  by  .lohne.  who  ex|H.riinentally 

injified  culturett. 

The    dlBleal    ap|M«nuieM    con^iKt    in    hIow    enlargement    ot    luc 
ud»ler,  which  Hh-wM  either  dincrctc  banl  Mwellings  ..r  a  diffiiH...  hard 
slightly    n.Kluitttcd    enlargement.     .S..metime8    the    alwc.-HMeH    break 
externally   and  arc  Huccc-d.-d   by  fungating   maM«-H  of  granulation 
tiH«ue.  or  by  astuia-.  or.  again,  by  cicatricial  deprc«M...iiH  on  the  Hurfa«c 

of  the  gland.  .  •     i  » 

Dlasnods  .s  at  Hrnt  dirticult.  Tb.-  di^-a^t,  is  diHtinguwhed  from 
liilN>r.ul.miH  by  the  iioiiual  condition  of  tlic  supramamnmry  lymphatic 
glaiidM.     DiHcovcrv  of  the  siMcitic  fungi  continue  the  diagn.*iH. 

The  prognorii'iH  unfavourable  to  the  continuance  of  the  nulk 
Hupply.  a«  the  gland  gradually  undcrg.K^  atrophy.  Sucking  pigH 
sometiiiHi*  .lie  in  .•on«>.pien«e  of  the  sow  U'ing  unable  t..  supply 
pruiHT  nouri»hment. 

TreBtment  is  often  uncalled  for,  a«  the  diM-as*-  makes  sL.w  progn^s 
„„.|  ,h,.  animals  .an  Ik-  fattened.  TIh-  us.-  of  p..t.i«sium  kmIkIc  in 
mammary  a.tinomy.-..His  has  n-t  yet  U-en  pro,M.rly  t.-ste.l.  .\s  a 
rule,  the  animals  sboiil.l  Ik-  prepare«l  fi.r  slaughter. 

(«».)    |»()TKY()MY(H»SIS   OF  THK    I'DDKK. 

|totry..mycosis  is  commonent  in  the  mare,  tlwugh  it  haa  also 
lKH>n  si>en  in  cows.  The  ii.l.Ur  lKH^^..im-s  converted  into  an  indurated 
m^  ..f  connective  tissue  strewn  with  har.l  iH.tryoid  mxlulea  eon- 
1  .iiiiiig  pus.  ill  which  are  found  the  s|>eciHc  fungi. 

Clinically  th.-  dim-aw  ap|K-ars  a«   a  chronic,  gradually-extending 
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painlemi  Mwelling  «>f  the  udder,  which  bwomen  hard  and  knotted, 
and  fn>in  time  to  time  i*  the  neat  of  circiimitcnbed  ai'Ute  inflammatory 
HwellingH.  Theae  break  and  dinrharge  pun  containing  Urtryomycw 
colonieM.  1  he  wn  *ndi»  may  heal,  or  may  !»  Hucceeded  by  ninuHw, 
but  the  udtler  uteadily  imreaneti  in  hiw.  Gradually  the  procean  may 
extend  to  the  thigh  and  alMlominal  wall,  producing  like  changes. 
Diagnoilt  iH  cHMy,  provi«lcd  the  \>m  \ni  inicniwopically  examine*!. 
Prognotto  de|M'ndi»  on  th«-  tiegrce  of  the  dineam-.  If  the  uddtr 
alone  Im<  invaded,  recovery  may  follow  amputution.  Otherwiw, 
nothing  can  Ik*  done,  and  the  aninwl  muHl  eventually  l»e 
Hlaughtere<i. 

TrMtmtnt  generally  nei-eKnitatt-H  total  umputation  of   the  udder. 

Partial  ablation  w  liable  to  Ih'  followed  by  recurrence  of  the  diMeaw-. 

Treatment   with   potanwiuin   iinlide   ha.-*   hitherto  jjrovcd   ineffectual. 

Miiller   ha»»   reiK^att^lly   amputated    tli'     udder    in    the   following 

manner  :  — 

The  mare  w  c»M»t,  tin-  f»H't  are  boun<l  to  the  widuH,  antl  the  point 
».f  operation  in  thoroughly  «leHiu«e«l.  Wherever  the  skin  apiwarn 
adherent  to  Hubjacent  tinnucH.  it  nnixt  \h'  remov«><l  by  cutting  round 
the  affe<!ted  »pot.  The  non-a«lherent  portij>nrt  of  skin  are  Heparated 
from  the  lidder,  and  the  latter  or  its  di»eaHe<l  partn  wparatinl 
from  their  adhcHioiiH  to  the  alnlominal  wall  by  breaking  <lown  the 
IcMiae  connetctive  tinHue  with  the  fingcrH.  Any  large  vetweln  munt  lie 
ligalure«l.  To  facilitate  examination  of  the  depths  of  the  wound. 
hihI  the  disiovcry  of  arterial  l»ran<bcK  lying  ll«'rc,  all  bU-iMling  must, 
lie  can'fully  checke<l  by  ligaturing  vetweU  as  one  pnK-c«'ds.  Any 
remaining  adhcHions  of  the  ud<h'r  to  the  alMloiuinal  wall  may  then 
U-  included  in  one  large  ligature,  and  the  organ  cut  away. 

The  parts  are  afterwards  rinse<l  out  with  cai Indie  or  sublimate 
soluticm;  vessels  still  bleetling  are  tietl.  the  cavity  filled  with 
carlM»lis»il  tow.  and  the  edges  if  the  skin  brought  together  with  a 
few  stitches,  so  us  to  kt-t-p  the  dressing  in  position.  The  stitch'-s 
and  tampons  arc  removed  next  «lay.  mii>  btoo<l  washed  out.  and  the 
surface  of  the  wounil.  which  is  then  left  open,  powdered  with 
icKloform-tannin.  The  wound  often  <lrics  up  rapitlly  and  a  seab 
ftirnis.  under  which  heating  takes  place  without  difticuity.  an»l  without 
requiring  further  interference,  in  alnrnt  fourteen  days.  C<in«i<lering 
how  favourable  the  position  is  for  drainage,  it  will  readily  lie  under- 
hUhkI  why  wound  fever  so  rarely  occurs.  Deupser  amjiutated  a 
cow's  ud«lcr  in  the  above  way  on  lueount   of  gangrenous  cast  it  is. 
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(10.)   STKNOSIS   AND  CLOSURE   OF  THE   TEAT   DUOT. 

In  cowH  and  these  alone  usually  denianil  our  atUMition  — the  teat 
onlv  iK)sses«es  one  oi)eninji.  at  which"  {loint  the  skin  is  reHected  to  cover 
the  lower  end  of  the  duet.  At  the  iM)int  where  the  skin  becomes  continuous 
with  the  mucous  membrane,  j.*..  about  I  of  an  inch  above  the  end  of  the 
teat,  lies  a  sphincter  or  valve,  which,  like  the  greater  part  of  the  teat,  consists 
of  muscular  fibres. 

Stenosis  of  the  nianiinary  duct  in  cows  results  either  from  proli- 
feration of  the  well-developed  epithelium  lining  it,  or  from  contraction 
of  cicatricial  tissue.  The  former  of  these  conditions  occurs  while  the 
animals  are  "  dry,"  and  stenosis  only  appears  after  the  next  calving. 
Occlusion  of  the  duct  is  sometimes  congenital  in  cows,  or  results 
from  inflammation  at  the  lower  end  of  the  teat.  Diseases  of  the 
skin,  cowpox,  ajjhtha,  ulcers,  injuries,  &c.,  may  cause  adhesion  and 
obliteration  of  the  opening  of  the  duct  and  of  a  considerable  pro- 
portion of  its  length.  More  frecpiently  chronic  inflainmation, 
occurring  during  mastitis,  causes  stenosis  or  complete  occlusion  ; 
finally,  the  opposing  walls  of  the  mammary  duct  and  lower  portion 
of  the  galactophorous  sinuses  may  become  adherent. 

Tumours  sometimes  foim  in  the  upper  portions  of  the  milk  iluct, 
or  folds  of  mucous  membrane  may  be  so  dispose<l  as  to  obstruct 
the  flow  of  milk.  The  constriction  or  valve  above  referred  to  is 
not  constant  in  character  ;  sometimes  it  is  represented  by  a  fold  of 
mucous  membrane,  but  in  other  cases  there  is  only  i)resent  a  circular 
arningement  of  muscular  fibres  of  the  nature  of  a  sphincter. 

•lenst'ii  examiiu'<l  •2MH  teals  (cows'),  with  the  following  results  : 
In   H4  cases  there  were  accessory  portions  of  gland  within  the 
wall  of  the  galactophorous  sinus. 

Ill  7  cases  there  were  circular  folds  of  mucous  membrane.  In 
•iS  cases  the  walls  of  the  teat  were  very  thick,  and  the  sinuses  sum', 
in  r»:{  ca,ses  there  was  a  nodular  epithelial  thickening  at  the  margin 
iH'tween  the  iluct  and  the  sinus.  In  'i  cases  there  was  a  vertical 
dividing  wall  in  the  sinus.  In  I  case  there  was  doubling  of  the  teal 
((•(ingenilal).  In  1  case  there  were  small  accessory  sinuses.  In 
(i  ca.ses  there  were  traumatic  injuries.  In  !t  cases  there  were 
ulcerations  in  the  mucous  inembraiu-  of  the  sinus.  In  221  cases 
there  were  cicatrices  in  the  mucous  membrane  of  the  sinus.  In 
'M  c:i.Hes  there  were  papilloinata  in  the  mucous  membrane  of  the 
sinus.  In  »  cases  there  were  fibrous  enlargements  in  the  mucous 
membrane  of  the  sinus.  In  'M  cases  there  was  thickening  of  the 
mucous  membrane  '>f  the  sinus.  In  Iti  cases  there  »vas  formation  of 
septa   in  the  sinuses. 
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The  diagnosis  of  this  coiulition  offers  no  difficulty,  though  the 
discovery  of  the  cause  is  sometimes  a  hard  task.  Congenital  closure 
will  be  recognised  on  the  first  calving  hy  the  excessive  distension 
of  the  udder  and  teat,  and  hy  the  fact  that  no  milk  flows  when  the 
parts  are  com])ressed.  The  little  piece  of  skin  covering  the  opening 
of  the  teat  visibly  protr-ides.  and  on  attempting  to  pass  a  probe, 
no  opening  can  be  fcmnd  in  the  teat  ;  the  same  is  the  case  in  a<lhesions, 
in  which,  however,  iixlicafions  of  an  opening  exist. 

In  stenosis  or  occlusion  of  the  duct  the  prolu-  either  passes  with 
great  difficulty  or  not  at  all.  The  milk  escapes  in  a  thin  stream, 
while  the  animals  evince  pain  by  kicking  or  moving  about.  Stenosis. 
caused  by  proliferation  of  the  epithelium  or  thickening  of  the  mucous 
membrane,  can  be  fell  as  a  cord-like  swelling  when  the  teat  is  rolled 
between  the  finger  and  tluunb.  fnduration  in  the  upper  portions 
of  the  teat  may  similarly  be  detccled.  whilst,  in  closure  by  folds  of 
nuicous  membrane,  palpation  gives  a  negative  result,  and  the  probe 
meets  with  a  somewhat  yielding  obstriicti(m  in  the  depth.  This 
valve-like  closure  is  occasionally  indicated  by  those  portions  of  the 
galactophorous  sinus  alxive  the  valve  gradually  liecoming  filled 
with  milk  and  increasing  in  diameter,  whilst  those  l)elow  appear 
small,  and  are  generally  occupied  f)y  a  clear  watery  fluid,  which, 
according  to  Larsen,  always  contains  bacteria  (cocci  or  bacilli).  A 
s  nail  (piantity  of  this  fluid  may  from  time  to  time  be  discharged. 
Sometimes  the  valve  can  l)e  thrust  on  (me  side  with  tlie  prolw,  and, 
for  the  time  being,  the  milk  allowed  to  flr)w  freely  away. 

Treatment.  The  stenosed  teat  duct  may  be  dilated  by  repeatedly 
introducing  bougies;  thick  catgut  threads,  1  to  Ih  inches  long, 
provided  with  a  knot  at  one  end,  so  that  they  cannot  slip  completely 
into  the  duct,  may  l;)e  pa,ssed  a  couple  of  hcmrs  l)efore  or  immediately 
after  milking,  and  allowed  to  remain  in  position  for  some  hours. 
They  can  be  used  more  than  once,  but,  to  ])revent  infection  and 
mastitis,  the  bougies  should  l)e  carefully  cleansed  and  dried  on  each 
occasion.  The  same  is  true  of  all  other  instruments,  such  as  milk 
catheters,  probes,  &c.,  which  must  be  carefully  clean.sed  and 
rendered  absolutely  sterile.  Particular  care  is  reipiired  where  the 
teat  is  inflamed,  as  in  cowpox.  aphtha.  &c. 

If  for  any  reason  the  mammary  duct  cannot  be  dilated  in  tiiis 
way  it  may  be  incised,  or  the  end  of  the  teat  amputated.  For  the 
former  purpose  a  narrow,  straight  tenotome,  or  specially-constructed 
*'  milk  needle,"  consisting  of  a  slender  double-edged  fistula  knife, 
is  employed.  The  operation  is  easiest  with  the  udder  distended. 
The  animal  is  held  with  "  bulldogs  "  the  teat  grasped  with  the  left 


tr-^, 


718 


TREATMENT  OF  STENOSIS   OF  THE   TKAT   DUCT. 


hand,  and  attempts  made  to  distend  it  with  milk.  The  instrument 
is  then  introduced  i  to  }  of  an  inch,  and  the  milk  duct  divided.  As 
the  milk  afterwards  flows  away  obliquely,  it  is  best  to  divide  the 
anterior  teats  in  a  backward  and  the  posterior  ones  in  a  forward 
direction,  to  direct  the  stream  in  each  case  towards  the  milking-pail. 
The  result  of  division  is  often  unsatisfactory,  the  wound  growing 
up  again,  and  stenosis  becoming,  if  possible,  still  more  pronounced. 
Inflammation  of  the  udder  may  also  follow,  in  consequence  of  infection 
with  micro-organLsms  always  to  be  found  in  the  mammary  duct 
below  the  sphincter.  Inflammation  therefore  sometimes  occurs, 
despite  antisepsis.  For  this  reason  the  cavity  should  first  lie 
disinfected  by  injecting  a  1  in  1,(MM)  sublimate  solution,  and  the 
obstruction  then  divided  with  a  sterilised  "milk  needle."  '^m- 
genital  atresia  is  most  easily  dealt  with  ;  here  it  is  often  sufficient 
to  make  A  cross-shaped  incision  or  a  punt^ture  with  an  inoculatuig 
needle  or  similar  instrument. 

In  acquired  stenosis  which  resists  other  treatment,  Bang 
recommends  amputating  the  lower  end  of  the  teat  just  over  the 
mammary  duct ;  the  sphincter  can  be  distinctly  felt  here,  and  its 
position  easily  determined.  The  animal's  hind-feet  are  secured, 
and  the  end  of  the  teat  cut  away  with  strong  scissors,  the  skin  being 
as  far  as  possible  preserved,  hi  Denmark  special  forceps  are  used, 
and  the  teat  grasped,  so  that  the  parts  can  be  removed  with  one 
powerful  cut  just  below  the  forceps.  Bleeding  is  slight.  The  parts 
must  be  kept  as  clean  as  possible,  to  prevent  inflammation  in  the 
affected  division  of  the  udder.  ¥ot  a  short  time  milk  flows  away 
continuously,  but  this  can  be  prevented  by  applying  a  suitable 
rubber  ring.  During  the  healing  process,  the  parts  gradually 
contract,  involuntary  discharge  ceases,  and  the  animal  can  again 
be  milked  in  the  usual  manner. 

In  closure  of  the  upper  parts  of  the  teat  by  indurated  masses 
of  tissue,  a  passage  may  Vie  made  by  piwsing  a  Ibin  trocar,  the  cannula 
being  left  in  position  for  some  time,  so  as  to  prevent  adhesion, 
whilst  the  milk  is  prevented  flowing  away  by  stopping  the  cannula 
with  a  cork.  The  trocar  is  also  useful  in  occlusion  of  the  duct  by 
folds  of  mucous  membrane,  though  success  is  often  only  temporary. 
It  has  been  suggested  to  remove  such  obstructions  by  dividing  them 
with  the  "  milk  needle."     In  this  case  also  relief  is  rarely  la.sting. 

Madsen  eradicated  papillomatous  growths  from  the  galacto- 
I)horous  sinus  by  disinfecting  the  parts  carefully,  slitting  the  base 
of  the  teat,  removing  the  growth  and  suturing  the  wound. 

Septa  in  the  sinus  or  duct  have  been  ruptured  by  force  applied 
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from  without.  A  portion  of  the  udder  is  grasped  between  the 
fingers,  and  the  contained  milk  wuddenly  pressed  against  the 
dividing  membrane  until  the  latter  gives  way.  Some  operators 
use  special  forceps  with  wide  rounded  jaws  or  even  two  rounded 
staves  covered  with  rubber  tubes,  between  which  a  portion  of  the 
gland  is  grasped  and  the  milk  so  forced  against  the  septunj. 


S'l 


(11.)    TUMOURS   OF   THE   UDDER. 

Tumours  of  the  udder  are  oftenest  seen  in  bitches,  less  freciuentiy 
in  cows  and  mares.  In  cows  and  bitches  they  frequently  take  the 
form  of  papillomata  or  warts,  and  are  much  commoner  <m  the  teats 
than  on  the  udder.  Frequently  they  are  pedunculated,  and  from 
1  line  to  i  an  inch  or  more  in  length.  Those  on  the  surface  of  the 
udder  are  usually  larger  and  have  broader  bases  ;  in  cows,  they 
have  even  l)een  seen  as  large  m  a  man's  head.  Their  surface  is 
rough  and  horny,  sometimes  moittt  and  inflamed  from  injury  during 
milking.  Kunze  found  the  udder  of  a  four-year-old  cow  covered 
with  numerous  warts  4  inches  long  and  J  inch  thick,  so  that  it 
resembled  a  large  cauliflower  growth  ;  the  warts  were  removed  by 
ligature,  and  by  swabbing  with  pure  i'ulphuric  acid. 

Less  frequently  jjolypi  occur  on  the  mucous  membrane  of  the 
teat  ducts,  and  may  interfere  with  the  tUscharge  of  milk. 

Cysts,  varying  from  the  size  of  a  hazel-nut  to  that  of  a  henV  egg, 
are  sometimes  discovered  in  the  udder  after  slaughter.  They  are 
generally  retention  cysts,  caused  by  closure  of  single  gland  ducts  ; 
their  contents  are  sometimes  clear,  sometimes  turbid  from  contained 
masses  of  fat.  They  are  difficult  to  detect  during  life,  only  those 
which  are  superficial  exhibiting  fluctuation  ;  those  in  the  depths 
can  scarcely  be  differentiated  from  indurations. 

Sarcomata  are  seen  in  cows  and  bitches.  Carcinomata, 
epitheliomata  and  onchondromata  are  a  frequent  source  of  trouble 
in  bitches.  Stot;kmann  has  described  two  cases  of  adenoma  of  the 
udder  in  bitches,  in  both  of  which  there  was  fatal  jjulmonary 
metastasis.  One  case,  vhich  was  not  operated  on,  had  been  visibly 
unwell  for  a  week  before  death ;  in  the  other  the  mammary  growth 
was  excised  ;  death  followd  by  gradually  increasing  dyspnoea  on 
the  fourteenth  day.  Sto  kmann  regards  adenoma  as  the  commonest 
malignant  neoplasm  in  the  bitch,  and  states  that  its  primary  seat 
is  usually  in  the  mammary  gland.  Carcinomata  are  also  stated 
to  have  been  seen  in  the  mare.  Such  malignant  tumours  occur 
in  a  multiple  form,  and  carcinomata  are  uually  accompanied  by 
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swelling  of  the  lymph  glantlH.  In  hitchen,  the  skin  is  oft«n  under 
great  tension,  the  swelling  sinks  and  forms  a  pendulous  tumour, 
and  its  position  then  favours  injury  and  ulceration. 

In  forming  a  prognosis,  the  nature,  seat,  and  size  of  the  new 
growth  must  be  taken  into  account.  In  cows,  warts  on  the  teats 
give  pain  during  milking,  thus  rendering  the  animals  restless,  an«l  do 
not  di>.ippear  spontaneously  as  in  other  positions,  like  the  mouth. 

Operative  removal  is  not  difticult,  but  the  pain  iluring  m-lking  is 
not  diminished  but  rather  increased  on  account  o^  the  wound.  It 
is  therefore  In'st  to  wait  until  lactation  ceases.  If  this  cannot  1k' 
done.  |)edunculated  warts  must  Ik'  removed  close  to  the  skin,  usnig 
scissors,  and  the  surface  cauterised  with  nitrate  of  silver,  which  will 
also  check  any  slight  bleeding.  In  case  of  subsequent  pain  during 
milking,  the  milk  must  be  removed  from  the  atTecte«l  (piarter  by  the 
teat  syphon. 

Warts  on  the  surface  of  tlu'  udder  only  require  treatment  when 
they  interfere  with  milking.  In  attempting  eimcleation,  the  gland 
substaiKc  must  l»e  carefully  avoided,  and  therefore  it  is  well  to  defer 
oi)eration  until  after  lactation,  or  remove  the  milk  by  syphon,  bearing 
in  mind  the  precautions  mentioned  in  the  section  on  "  Stenosis  of 
the  Teat  Duct." 

In  bitches,  malignant  and  other  tumours,  even  if  extensively 
developed,  may  generally  be  removed  without  danger  to  life.  The 
general  rules  for  such  cases  are  to  operate  in  the  loose  connective 
tissue,  remove  secondary  growths  as  far  as  possible,  and  suture  the 
skin,  so  that  after  applying  a  dressing,  rapid  union  may  occur.  A 
dose  of  morphine  prevents  the  animal  loosening  the  stitches.  Should 
primary  union  not  be  obtained,  the  parts  are  treated  as  an  open 
wound.  The  fact  that  the  dog  licks  the  wound  usually  renders 
cleansing  unnecessary,  and  healing  almost  always  occurs  without 
diflttculty,  even  after  removal  of  malignant  tumours.  Secondary 
growths  certainly  often  occur,  but  operation  may  be  repeated.  Even 
though  recovery  is  not  complete,  the  owner  is  often  contented  if  the 
animal's  life  is  j)rolonged  for  a  few  years. 

Up  to  the  present,  diseases  of  the  ovary  in  animals  have  received 
little  attention ;  the  ovary  seldom  appears  to  become  inflamed, 
whilst  tumours  are  usually  only  discovered  on  slaughter.  Various 
writers  recommend,  however,  in  nymphomania  of  cattle,  to  crush 
or  puncture  the  cysts  sometimes  met  with  in  the  ovaries  by  operation 
through  the  wall  of  the  rectum  or  vagina. 

The  radical  cure  is  ovariotomy  or  oophorectomy,  for  a  description 
of  which  see  page  230  et  seq. 
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DISK  ASKS  OF   THK   SPINAL  COLUMN  AND 

PKJiVIS. 

I.    FRACTURES,  LUXATIONS,  AND  SUB-LUXATIONS  OF  THE  DORSAL 
AND   LUMBAR   VERTEBRiE.     COMMOTIO  SPINALIS. 

In  the  horse,  fractures  of  the  dorsal  and  lumbar  vertebrae  are 
not  uncommon,  either  single  processes  being  broken  off,  or  the  body 
and  arch  of  the  vertebra  fractured.  Fractures  of  the  transverse 
and  oblique  processes  rarely  occur  apart  from  injuries  to  the  body 
of  the  bone.  Fracture  of  the  body  is  serious,  liecause  the  cord  may 
be  injured,  or  haemorrhage  into  the  spinal  cord  may  cause  pressure 
paralysis.  Such  accidents  are  commonest  in  the  horse,  and  may 
be  produced  in  various  ways,  but  are  oftenest  cau8e<l  by  the  animal 
getting  below  some  fixed  object  which  prevents  it  rising.  Vertebral 
fractures  may  also  be  caused  by  collisions,  by  the  animal  rearing 
and  falling  over  backwards,  an^  \mne  violently  stopped  or  started. 
Fracture  of  a  lumbar  vertebra  has  l)een  seen  tt)  result  from  a  horse 
striking  out  violently  with  both  hind-feet,  from  excessive  muscular 
action  in  galloping,  from  a  collision  with  a  tree,  &c.,  &c.  It  is  still 
more  frequently  produced  by  muscular  action  when  horses  are  cast, 
hence  such  fractures  often  form  complications  after  important 
operations.  In  France  and  Belgium  the  general  opinion  is  that 
fracture  is  produced  at  the  moment  of  casting  by  excessive  upward 
curvature  of  the  spinal  column,  but  Cierman  and  English  opinion 
inclines  to  the  l)elief  that  it  most  frequently  occurs  after  the  animal 
has  been  cast  and  is  awaiting  operation.  A  dull,  crunching  sound 
is  often  heard  at  the  moment.  Two  movements  are  especially 
dangerous,  and  .should,  if  possible,  be  prevented  : — 

(1)  Violent  arching  of  the  back.  When  the  animars  head  is 
carried  towards  the  sternum,  the  longissimus  dorsi  is  passivelj^ 
extended.  If  it  and  the  psoas  magnus  now  contract  energetically, 
the  pressure  on  one  of  the  dorsal  or  lumbar  vertebrae  may  be  so  severe 
as  to  cause  comminuted  fracture  ("crushed  fracture  ")  of  the  body 
of  the  bone. 

(2)  The  second  action  likely  to  produce  this  accident  is  excessive 
lateral  thrust  on  the  spinal  colunni  produced  by  unilateral  contrat^tion 
of  the  dorsal  muscles.  It  occurs  from  lifting  the  hindquarters  from 
the   bed,  and  is   probably  favoured  by   anchylosis  of   the   vertebra; 
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or  ossification  of  the  inter-vertebral  cHsch.     Erc^olan.  and  many  o  hers 
have  drawn  attention  to  the  predisposing  uifluenee  exerted,  under 
these  eircumstances.  by  bony  union  of  the  vertebrae.     This  .s  probaWy 
the  chief  reason  why  old  horses  so  often  suffer  from  fra<!ture  of  the 
vertebra.     Such   fracture    is   commonest    during    dental   operations 
and  the  <-astration  of  thoroughbre.l  horses.     The  necessity  for  dental 
operations  is  greatest  in  ..Id  horses,  wlu.se  bones  are  less  res.stant 
than   th,.se   of   younger   animals.     In   castrati.m   fracture   generally 
o..curs  at  the  moment  when  the  spermati.-  cord  is  compresse.l  anil 
i.  due  to  the  vi..lent  muscular  m..venu-nts.     Fractures  of  the  vertebra" 
oc-cur  most  frequently  when  the  animal  is  lying  on  its  s.de,  seldom 
when  on  its  balk  ;    Mr.llcr  only  n.et   with  one  of  the  laU-.  'uu    o 
DieckerboffV  fourttH'n  .ascs  only   one   wiis   produced   ui   th«    «lorsai 
position. 


Vm.  448.-Fnvet,.r.-  (l.y  crui-hmK)  of  th.-  t.^ly  of  a  vrl.O.ra. 

Fractures  may  perhaps  l)e  favoured  by  ,lisea..e  of  the  spinal 
column.  Thiimmler  descrilx-s  abnormal  fragility  of  the  ribs  ami 
vertebra  in  a  ten-year-old  mare  ;  Lehnert ,  a  case  of  vertebral  fracture, 
favoured  bv  necrosis  following  an  abscess.  Pahz  mentions  a  case 
of  osteomafacia  in  a  horse  ;  after  several  minor  fractures  had  occurred, 
the  3rd  hnnbar  vertebra  was  broken,  with  fatal  results.  On  post- 
mortem examination,  all  the  bones  were  found  excessively  soft- 
the  transverse  processes  of  the  lumbar  vertebra?  particularly  so. 
Decive  also  recognises  such  a  predisi.osition. 

With  few  exceptions  the  fracture  occurs  in  the  regum  comprising 
the  last  three  dorsal  and  the  first  two  lumbar  vertebrae,  these  bones 
lying  in  the  middle  of  the  mobile  colunm.  which,  ^ke  a  stick,  it 
/xc'ssively  bent,  breaks  most  readily  in  the  centre.  But  falling 
over  backwards,  and  other  accidents,  may  also  cause  fracture  of  he 
5th.  Gth.  Hth.  '..•  !ttl>  dorsal,  or  one  of  the  Hrst  three  lumbar 
vertebra'. 
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Vertebral  fractureH  in  oxen  (x-cur  <lurinj{  coituw.  fracture  in  the 
cow  being  cauned  by  too  heavy  a  bull,  and  in  the  bull  by  falling. 
Small  animalH  may  be  run  over,  or  violently  kicked  or  struck. 

Luxation,  that  is  di.splacement  of  tin-  articular  MurfaccH,  kikI 
subluxation  (displacement  of  the  vertebra  from  ru))ture  of  the 
inter-vertebral  ligantents),  cannot  clinically  Ik-  distinsuidied  from 
fracture.  VoigtlaiKh-r  and  (iillmeister  saw  snbiuxution  U-tween 
the  last  dorsal  and  first  lumbar  vertebra;  in  a  cow.  Thieme  in  a   horse. 

Symptoms  and  course.  Fractures  of  the  vertebral  proees.xcs 
produce  no  particular  general  disturbance.  .Sweilinj/  occurs  at  the 
spot,  and  may  sometimes  lead  to  pus  formation;  while  fracture 
in  the  region  of  the  withers  of  the  superior  spinous  processes,  which 
give  attachment  to  <ertain  muscles  of  tin-  fore-lindw  greatly  interferes 
with  movement,  as  Bouley  mentioned  in  describing  a  ca.se  in  the 
horse.  The  lu'ad  and  neck,  and  also  the  back  and  loins,  were  held 
stitHy  as  in  tetanus  ;  the  position  of  the  fore-feet  suggested  laminitis  ; 
swelling,  |)ain,  and  crepitation  existed  in  the  region  of  the  witlu-rs. 
The  animal  could  not  lie  down  for  a  month  ;  and  although  tin; 
ability  to  move  gradually  returned,  yet  for  some  time  the  feet  were 
not  properly  lift«'d.  In  fracture  of  one  of  the  anterior  dorsal 
vertebrae,  certain  respiratory  muscles  may  be  paralysed,  but  the 
diaphragm  is  not  affected. 

Fractures  of  tlie  body  of  a  vertebra  are  generally  followed  by 
displacement  of  the  broken  fragments  and  injury  to  the  spinal  cord, 
or  by  bleeding  into  the  neural  canal,  and  more  or  less  extensive 
paralysis.  Fracture  of  the  Ia.st  dorsal  and  first  lumbar  with 
compression  of  the  cord  is  accompanied  by  paraplegia,  with 
paralysis  of  the  rectum  and  bladder.  The  animal  cannot  rise,  and 
even  when  able  to  move  the  fore-limbs,  has  no  control  over  the  hind. 
Under  some  circumstances  injury  to  the  spinal  cord  is  delayed,  and 
it  is  certainly  j)ossible  for  vertebraj  to  b;  merely  fissured.  Many 
observers  have  seen  Ciuses  where  the  animal  could  still  move,  though 
the  back  was  held  stiffly,  and  where  symptoms  of  paraplegia  only 
occurred  after  several  days.  iSpinola  saw  an  animal  which  could  still 
carry  its  rider  and  could  perform  heavy  work,  though  he  believed 
it  to  be  suffering  from  fissure  of  a  vertebra.  Straube  describes  a 
horse  with  a  similar  fissure,  or  fracture  without  displacement,  which 
could  nevertheless  be  hunted  and  jumi)ed.  In  rare  cases  the  animals 
can  stand,  but  cannot  move,  as  when  the  sciatic  nerve  is  paralysed 
and  the  crural  escapes.  Bombach  saw  this  condition  after  fracture 
of  the  second  lumbar  vertebra  ;  Mfiller  foutid  functional  activitv 
of  the  crural  retained  after  fracture  of  the  fifteenth  dorsal  vertebra. 
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rrru.1..    an.l   slaughter    .nust    U-    reoon..«encU...    ..    .o..n    as 

ru    «rc.  of  tin-  IkhIv  or  arch  of  a  vertebra  .«  rec.ogn.He.l. 

ho  1-     th..  .omUtion  is  oftencst  .nintaken  for  h.x.noKloh.nuru. 
-n.     ,'    rv  ,    u-rallv  .-lear.  up  this  point.  ..th.rwiso  th.;  unne  .nus 

'..xlnn.^.'  thou^l.  i.  shouUl  not  U-  f"^^"»-;/';^. '"  « 
|,i„„ria  the. urine  ot-.-asionally  appears  uormal  :  the  P^"^""  ' 
;;;;;:  ..o.ourin.  matter,  or  alhu.uen  would.  '---,1:"; l^' 
.atter  .hsease  In  ha-niojjiol.inuria  the  niuseles  of  the  U.n.s  ana 
ier  e  ahnorn.aily  hard  and  Hru..  hut  in  pressure  paraiys.s 
tCe  is  prououneed  n-laxation.  Again,  in  hivmog  ..hnu.r.a  the 
vile  ;!;;  n,end.ranes  are  uu.re  or  less  -'dened.  a  syn^.U., 
Ihieh  eertainly  d,.s  not  exist  in  the  early  stages  .v^.pmaaetur. 
Diagnosis   is    more  difficult    if   the   anunal    .s   unable    to  rise, 

"'"SH'^tlu.  posterior  aorta  ..r  ..f  the  iliac  arteries  prod^jces 
si„2::l;pton..  bu!  they  are  i....mittent  a-^";^^;'-;";,:;':;; 
the  animal  is  exercised.     In  doubtful  ca«es,  exam.nat.on  per  n.tun, 

^"'i;;:r!:r:^M't^vertebr.  are  more  difficult  to  distinguish  from 
innfr^s  t"  the  cor.l.  produced,  for  example,  by  violent  concussion, 
h  a  te  ase  the  cord  may  1.  partially  ruptured,  or  extrava.at.on 
im  tit  ubdural  space  may  U-  procU.ced.  without  the  vertebra 
i;;!:;;;;Lp.aced  ;  Jny.  concussion  of  the  n.edulla  r^^^;^ 
visible  le  ions  or  anatomical  changes,  a  condition  cl  ucally  dts    dn 

-   commotio   medulla  spinalis.     This  ^^'^ .^^^^^^'^^ ^^^^^^^ 
,l.,Ks  an.l  eats,  which  have  fallen  out  ..t  wmdows,  or  bmi  riu    ov  r 
or    struck    with    heavy    sticks.     When   mjunes    of        -    ^'^^    ^  , 
accmpanied  by  rupture  of  the  cord  or  hemorrhage  into  the  sp  na 

nJt^ev  tad  t,:.  same  course  as  vertebral  ^-etmjjs^  a.d  Ui. 
exact  diagnosis  is.  then-f-.m.  of  secon.lary  importance      "^    "2" 
i.;    .omiuotio    medulla,    spinalis,    which    is    generally     <    "-^  _     , 
complete  paraplegia.     The  symptoms  due  to  coneussu.n  of  th       >   • 
mly  disappear  in  a  f-w  hours,  or  in  eight  to  fourteen  days,  and  durm, 
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thm  tiinf  tli«>  \ut\n'  of  recovt-ry  should  not  Im>  al>an<lun*-(l.  lit  many 
vatieH,  therpfore,  the  diafjiioHiH  inuMt  Ik-  «'Xtri'iiicly  i-uutious,  and  an 
fX|)«ctant  altitudf  should  U'  aHHuniftl.  It  whoultl  Ih«  boriie  in  mind 
that  foiiciiHHion  of  thin  kind  in  rurt'  in  tiic  hoiw,  but  fairly  frequt-nt 
in  nmall  aninialH  hkc  dogH  and  catn. 

^k•hmauH'rt  olwervations  and  fxpt-rinu'iilM  chow  that  in  concussion 
of  the  cord,  i)U't'ding,  softcninjf,  swcllinjr.  and  degeneration  of  single 
axis-cylinders  occur.     It   is  evident   tliat   the  course  of  such  injuries 
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depends  on  the  kind  and  extent  of  the  anatomical  changes  ;  and 
H.S  these  cannot  he  exactly  defined  during  life,  prognosis  is  always 
doubtful. 

In  spinal  fracture  the  last  ho])e  of  recovery  vanishes  as  soon  as 
paraj>legia  is  complete.  Provided  the  animals  can  stand,  treatment 
may  be  attemj>ted,  although,  as  para{>legia  may  still  occur,  recovery 
is  uncertain  ;  Kcirber  saw  it  set  in  as  late  as  five  days  after  injury. 
As,  however,  the  diagnosis  in  such  cases  can  never  be  perfectly  certain, 
it  is  ndvisablp  to  wait,  particularly  if  the  animal's  sl«nghter  value 
is  slight,  or  if  it  be  valuable  fur  breeding.     Isolated  cases  are  said 
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to  have  UHuvered.  tli..URh  tin-  dt^criplioiw  «>>'♦•"  throw  Hom«'  do.iht 
on  Ihf  tomHtnwH ..f  the  oWrvation.  But  thouKh  pow^ihle,  mover/ 
(in  hon«*)  dej.enclH  ..n  ho  many  .inumHtanceH  that  it  can  never 
eonHtlentlj   Ih<  anticipate*!. 

In  thene  ta«e«  |.reventi..n  is  l)etter  than  treatment.  Htablen 
HhonUl  »H.  HO  conMtnuted  that  animals  cannot  injure  themnelveH  in 
rininji.  and  great  care  nuint  always  Ih>  taken  in  ca-ting.  The  firet 
matter  in  In-yond  our  province  ;  but  in  regard  the  second,  the 
following  points  should  he  o»«<erved  :  In  casting  the  larger  ammals. 
a  soft  bed,  preferably  «>f  «traw.  is  necessary  to  prevent  fractures 
The  horw  should  first  fall  with  the  chest  towards  the  earth,  and 
whilst  lying  the  head  and  neck  should  in-  kept  extended  by  powerful 
assistants.  As  a  further  precauti..n,  i-specially  in  well-bred  horses 
with  8tronglv-develoi.ed  muscles,  Bi-mardot  and  ButeU  «<"«"'" 
apparatus  (Fig.  449),  may  »«>  employed.  The  head-col  ar  and  girth 
are  connected  by  thick  straps,  rendering  it  impossible  for  the  horse 
to  Ih'imI  the  head  and  neck  l)eyond  a  certain  point. 

Hirzel  empU.ys  for  the  same  purjiose  a  girth  provided  with  a 
ring  above  the  animal's  back,  from  which  leather  straps  pass  to  a 
strt.ng  head-collar.     He  considers  this  absolutely  prevents  any  danger 

of  fracture  «)f  th"  vertebra'.  ..      v.  ^ 

To  prevent  side-movements  of  the  spinal  column  when  the  horse 
is  dvst,  a  man  should  scat  himself  on  the  .piarter,  and,  with  the  same 
object,  it  is  well  to  place  the  animal  with  the  quarters  at  a  lower 
level  than  the  feet.  In  painful  operations  like  castration,  particularly 
in  well-bre.1  h<.rses,  chlorof..rm  should  Ik-  used,  it  is  also  In'st  to 
avoid  .-astrating  aged  race-horses  when  in  hard  condition,  as  muscular 
,„,wf   is  then  at  its  greatest.  ,     ,      .t 

In  suspecteil  fi^Mire  of  a  vertebra,  the  animal  must  U-  kept  fn.m 
w..rk,  and  pn-ventcd  lying  d..wn  for  a  month  by  being  place.l  in 
slings  In  commotio  medulla.'  spinalis  treatment  is  expectant.  Ihe 
animMs  should  have  a  comfortable  be.l,  and  In-  turned  from  time 
to  tiim-  to  prevent  the  formation  of  In-dsores,  and  the  catheter  should 
Ik-  passed  at  least  twice  a  day.  In  simultane..us  paralysis  ..t  the 
rectum,  the  fa- .s  must  Ik-  periodically  rem..vcd  ;  aiul  if  the  Ih.wcIs 
are  .•oiiHnc.l  clysters  of  luke-warm  soap  ami  water  may  In- 
resorted  to. 

II.     FRACTURES  OF  THE  SACRAL  AND  CAUDAL  VERTEBRA 

FuvcTrRES  of  the  sacrum  are  commonest  in  cows,  and  are  causc.l 
bv  .-xternal  violence,  falling  on  hard  oi.joct.s  ov  falling  from  a  height, 
and  in  th.-  footus,  by  clumsy,   violent  efforts  at  assistance  during 
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parturition.  Albrecht  hhw  fraoturc  iM-twet^n  t\w  nacrum  and  lant 
lumbar  vertebra  :  i  a  bull  after  mounting  a  cow.  A  horHv  Huiferiug 
from  frufture  of  the  firnt  and  wcond  Maeral  Henments  after  a  collinion 
wa«  Heen  in  flie  Viemm  cliniciue.  In  an  army  borne  a  fall  waw  followed 
by  frai'ture  of  tne  fourth  and  fifth  satral  t^eguH'iilM, 

Fra<lureM  of  the  cauilul  vertebra-  in  dogM  and  catu  are  mont 
fre«{uently  |iro(hi(ed  by  the  atlimal^  Im-Iuk  run  over  or  liaving  the 
tail  ni|>|H>d  in  a  door  ;  in  lar^et'  animals,  by  reurin^;  with  tlie  tail 
over  the  splawh  board,  or  by  falling  over  backwurds,  the  tail  Ix-inR 
extendeil.  To  induce  oxj-n  to  mov»'.  the  tail  is  sometimes  violently 
twiHted,  with  the  result  that  the  (audal  vertebra'  are  fractured.  In 
the  tail  rejfion  the  inter-articular  cartilages  an-  sometimes  torn  through. 
Treatment  is  very  similar  to  tliut  of  fracture. 

Symptonu  and  coune.  The  lumbo-sacral  plexus,  providoH  the 
muscles  of  the  hind  limt>s  with  motor  fibres,  and  fracture  of  the  first 
sacral  vertebra  or  of  the  lumbar  vertebra-  is  therefore  followed  by 
partial  or  complete  paralysis  iM-hind  the  lesion.  The  nerves  which 
leave  the  vertebral  canal  through  the  third  and  fourth  sucral  notches, 
give  motor  and  sensory  fibres  to  the  reciuin,  pi-nis  (N.  dorsalis  penis), 
and  perineum.  Fractures  of  the  sacrum  are  t  herefor<-  always  attended 
with  paralysis  of  the  tail  and  rectum,  and  sometimes  of  the  bladder, 
in  addition  to  paralysis  of  the  mu.scles  of  the  hind-limbs.  The 
symptoms  depend  on  tlie  position  of  the  fracture  and  the  changes 
con8e(|uent  on  it.  The  fact  that  blood  is  often  poured  into  the 
vertebral  canal,  explains  why  fractures  occurring  further  backwards 
than  the  last  sacral  vertebra  are  often  attended  with  extensive 
disturbance.  Most  fractures  of  the  sacrum  in  cattle  are  accompanied 
by  weakness  in  the  hindipiarters,  some  with  complete  paralysis.  The 
fragments  of  bone  are  generally  displaced,  voluntary  defa-cation  is 
always  and  urination  sometimes  impossible.  Fractures  of  the  caudal 
verteitrae  only  paralyse  the  tail  when  the  first  vertebraj  are  affected. 
The  tail  is  generally  exceedingly  mobile,  and  crepitatitm  may  be 
audible  ;  not  infrequently  the  skin  is  injured  (compound  fracture) ; 
sonu-times  the  end  of  the  tail  remains  hanging  by  a  few  tendinous 
shreds  of  the  caudal  nmscles. 

So  long  as  an  animal  with  fracture  of  the  sacrum  is  able  to  stand 
rec(»very  may  occur,  but  cure  is  out  of  the  qucstiim  in  complete 
paraplegia,  especially  in  horses  ;  in  cattle  and  caraivora  paraplegia 
renders  prognosis  doubtful.  Paralysis  of  the  urinary  bladtler  is  a 
very  unfavourable  symptom,  as,  on  account  of  the  necessity  for 
emptying  the  blailder  by  catheter,  infection  may  occur,  the  urine 
decompose,  and  severe  cystitis  set  in.     A  cow,  however,  with  paralysis 
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of  the  rectum,  consequent  on  displacement  between  the  first  caudal 
and  last  sacral  vertebra,,  recovered  completely  (Harms)  Fractures 
of  the  upper  caudal  vertebrae  may  also  cause  deformity  and  limitation 
of  movement  in  the  tail.  Moller  saw  a  calf  in  which,  in  consequence 
of  fracture,  the  tail  wa«  twisted  to  one  side  and  could  no  longer  be 
freely  moved.  Compound  fractures  of  the  tail  vertebra  are  readily 
followed  by  necrosis  ;  this  always  happens  when  the  vertebr*  are 
crushed  •  the  tail  theu  feels  cold,  showing  that  the  blood-vessels 
arc  obstructed.  Permanent  paralysis  is  another  frequent  consequence, 
and  is  especially  troublesome,  because  the  tail  becomes  soiled  by  the 
ffficcH,  and  in  cows  by  the  urine. 

\n  armv  horse,  the  subject  of  fracture  between  the  fourth  and  fifth 
s  cral  vertebra-  showed  a  swelling  as  large  as  a  man s  hst  over  the  sacrum, 
and  suffeSr^m  rolling  gait,  paraly-  of  the  tail.,  and  Ji^^cuHy  in  pj.ng 
fajces  After  'ive  weeks'  rest  in  slings,  the  swelhng  increased  to  the  sue 
oTa  chld-rhead.  and  became  hanler  ;  seven  months  lat>er  the  an.n  al 
•ould  carry  a  light  rider  :  but  as  sacral  paralysis  gradually  set  m  ..e 
animal  had  finallv  to  be  killed.  Post-mortem  examination  revedwl  he 
preZce  of  a  callus  as  large  as  a  child's  head,  and  fresh  bleeding  into  the 
vertebral  canal. 

Treatment.  Treatment  is  seldom  justifiable  in  fracture  of  »he 
sacrum  accompanied  by  complete  paralysis,  but  in  other  cases  the 
rectum  and  bladder  must  l,e  frequently  emptied.  In  repeatedly 
using  the  catheter,  the  precautions  recommended  under  "Diseases  of 
the  Urinary  Organs  "  must  be  borne  in  mind. 

Fractures  of  the  caudal  vertebrae,  with  severe  local  bruising  or 
crushing,  necessitate  amputation  of  the  tail ;  in  compound  fracture 
it  is  generally  the  quickest  method  of  cure.  Only  in  valuable  horses 
is  it  worth  while  resorting  to  antisepsis  or  the  application  of  dressings. 


III.    CURVATURE  OF  THE  SPINE. 

The  most  frequent  form  of  this  disease  is  hollow-back,  a  condition 
known  as  lordosis.'  Curvature  upwards  is  called  kyphosis,'^  and 
tcwards  the  side  skoliosis."  Simultaneous  curvature  upwards  and 
sideways  is  termed  kypho-skoliosis. 

One  class  of  these  abnormalities  arises  during  intra-uterme  lite 
Animals    born    crippled    are    generally    at     once    killed.     Marked 
curvature  of  the  spine,  immediately  after  birth,  has  l)een  often  seen 
in  i)igs;    Rehrs  noticed  curvatures   (hump-back)  in  rickets^   Pigs 

(')  ,\(if)5uiffii— curvature. 
{-')   i.:i#>aJit     :T!Hikt'dnf!««. 
(■')  ffKoMuKTi!  -crookedness. 
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also  suffer  from  curvature  of  the  spine  in  consequence  of  (leing  trodden 
on  by  other  occupants  of  the  sty.  Piitz  describes  kypho-skoliosis 
in  an  eighteen  months'  foal.  The  dorsal  vertebrae  were  bent  towards 
the  right,  the  lumbar  vertebrae  towards  the  left,  and  the  back  was 
depressed  in  places.  The  condition  described  by  Preussc  (kypho- 
skoliosis)  in  a  foal  appears  to  have  been  congenital.  Vives  noticed 
a  horse  in  which  the  lumbar  vertebrae  were  bent  downwards  almost 
at  a  right  angle,  and  the  thorax  and  abdomen  were  so  depressetl 
that  the  latter  almost  touched  the  ground.  A  tree  had  fallen  on 
the  animal's  back,  causing  symptoms  of  vertebral  fracture.  After 
some  time  recovery  took  place,  but  the  vertel'-il  column  remained 
l)cnt. 

The  causes  of  spinal  curvature  cannot  always  be  identified,  but 
those  usually  accepted  are  congenital  deformities,  conditions  resulting 
from  spinal  fractures  and  luxations,  rickets,  osteomalacia,  tuber- 
culosis, and  local  diseases  of  the  spine. 

The  first  are  of  the  greatest  interest,  and  are  typified  in  the  horse 
by  lordosis.  Although  little  amenable  to  treatment,  this  condition 
has  a  special  interest  from  the  prophylactic  point  of  view. 

Lordosis  develops  during  the  first  years  of  life,  though  occa-sionaily 
it  appears  later.  The  predisposing  cause  is  weakness  due  to 
abnormal  length  of  the  back.  The  extrinsic  causes  include  all 
influences  leading  to  continuous  or  excessive  strain  on  the  spinal 
column.  Amongst  these  are  the  weight  of  the  rider,  distension  of 
the  colon  by  bulky  food,  or  enlargement  of  the  uterus  consequent 
on  pregnancy  ;  old  mares  which  have  bred  regularly  frequently 
show  lordosis.  The  collective  result  is  to  bend  the  spinal  column 
downwards.  The  inferior  surface  of  the  spine  becomes  extended, 
the  superior  surface  curved  or  compressed.  In  young  animals  the 
lower  portions  of  the  vertebrae  grow,  while  in  the  upper  part  growth 
is  checked  by  the  increased  pressure,  and  therefore,  in  time,  the 
spine  tends  more  and  more  to  assume  that  particular  form.  This 
explains  why  in  man  work  leads  to  kyphosis,  in  animals  to  lordosis. 
Special  disease  processes,  like  rickets,  may  favour  the  development 
of  such  deformities,  but  at  present  are  little  understood  in  animals. 

A  second  factor  in  the  production  of  spinal  curvature  is  local 
disease  of  the  vertebrae.  The  greatest  number  of  cases  have  been 
seen  in  oxen  as  a  result  of  tuberculosis.  Morot  described  twenty. 
Hess  in  a  steer  saw  kyphosis  in  consequence  of  tuberculous  disease 
between  the  second  and  third  lumbar  vertebrae. 

A  twenty-five  your  old  horso  which  had  sutlered  for  many  years,  and 
in  increasing  degree,  from  hollow-back  was  found  on  post-niortcui  to  have 
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marked  convexity  of  the  spine,  extending  as  far  as  the  third  lumbar  vertebra. 
The  ^r^a  which  was  aneurysmal  and  had  very  thin  walls  followed  this 
curv^ure  the  articulation  between  the  last  lumbar  vertebra  and  the 
sLmm  showed  signs  of  arthritis.  The  centres  of  t^e  intra-vertebni 
cSes  between  the  dorsal  and  lumbar  vertebra,  had  disappeared 
thdr  circumferences  were  ossified,  and  exostoses  existed  both  m  the  vertebral 
canal  and  ™i  the  under  surface  of  the  bones.  The  superior  spinous  proces^s 
of  the  dorsal  vertebra,  also  showe<l  signs  of  rarefying  ostitis,  wh^ch  had 
diminished  movement.  The  b.nlies  of  the  lumbar  vertebra,  were  hrmly 
unitetl  by  bony  material. 

Symptoim  and  course.  Only  when  the  above  described  changes 
become  greatly  developed  do  they  excite  attention.  The  rate  of 
development  of  lordosis  is  very  varied.  When  it  appears  suddenly 
it  may  be  followed  by  difficulty  in  respiration.  As  a  rule,  however 
it  occurs  gradually,  and  only  in  exceptional  cases  becomes  so  well 
marked  as  to  interfere  with  the  animal's  usefulness.  Most  of  the 
dorsal  and  lumbar  vertebrae  are  usually  involved  in  the  curvature. 
Where  single  vertebra"  are  diseased,  flexion  develops  slowly,  whereas 
that  resulting  from  fracture  is  of  sudden  onset.  This  fact  generally 
enables  the  nature  of  the  disease  to  be  distinguished. 

Treatment.     In  animals  reduction  of  displaced  vertebrae  is  seldom 
n„ssible     The   only    means    (orthopaedia)    is   difficult    and   tedious, 
so  that  results  are  robbed  of  their  value  by  the  time  and  expease 
involved.     Prophylaxis  is  more  important,  especially  in  foals.     Up 
to  a  certain  point  lordosis  can  be  prevented,  by  proper  precautions. 
Young  horses  with  long  backs  should  never  l>e  heavily  loaded.     It 
is  iH-st  to  give  concentrated  food,  and  to  place  it  in  low  mangers  or 
on  the  grouml.     (Jrazing  exercises  a  beneficial  influence,  on  account 
of  the  back  having  to  !«>  bent  upwards  as  the  animal  crops  the  grass. 
Distortion  following   supj)urating   ostitis   of   one   or   more   vertebra- 
is  occa.sionally  seen  in  animals,  induiling  the  horse.     The  first  cause 
is  usually  a  deep-seated  abscess,  or  a  wound  implicating  the  vertebral 
column  '  Treatment     then    consists     in     puncturing     the     absciss, 
removing  loose  fragments  of  bone,  and  continuously  irrigatmg  the 
parts  with  a  disinfectant.     So  l<mg  as  no  signs  of  paralysi,''  occur 
there  is  hop.-  of  rcovery,  though  such  cases  are  always  prolonged 
and   wearisome.     Fractures  and  luxations  may  also  be  responsible 
for  spinal  curvature,  but  as  the  animals  are  usually  killed,  such  cases 
seldom   have   an  opportunity   to   develop.     Finally,   disease   of   the 
intra- vertebral  discs   may  cause  deformity. 
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IV.— FRACTURES   OF  THE   PELVIS. 

Fractures  of  the  pelviH  are  eommone«t  in  the  larger  animals, 
particularly  'n  horses,  and  are  caused  by  falls  on  smooth  pave- 
ments, by  collisions,  sometimes  by  the  animal's  legs  slipping  from 
under  it,  or  by  the  horse  making  a  sudden  turn  when  being  ridden. 
Since  asphalt  has  l)een  extensively  laid  down  fractures  of  the  pelvis 
in  horees  have  greatly  increased  in  frequency  and  often  occur  even 
without  the  animal  falling.  Trasbot  saw  fracture  of  t.ie  ilium  in 
a  race-horse  produced  while  galloping.  The  pelvis  may  also  be 
fractured  by  casting  the  horse  on  hard  ground,  if  the  pelvis  fall  first ; 
the  animal's  chest  should  first  touch  the  bed.  Stockfleth  noted 
a  case  of  fractured  pelvis  from  violent  struggling  in  hobbles. 
Fractures  of  the  outer  angle  of  the  ilium  are  also  caused  by  passing 
through  narrow  doorways,  by  kicks  or  by  heavy  objects  falling  on 
the  bone  ;  the  skin  is  often  simultaneously  injured  and  a  compound 
fracture  results ;  with  few  exceptions,  other  pelvic  fractures  remain 
sul)cutaneou8.  In  the  mare,  however,  .MoUer  saw  perforation  of  the 
vagina  by  a  splinter  of  the  ischium. 

In  cows  fractures  of  the  pelvis  may  be  caused  by  violent  attem])t8 
to  effect  deliverj-.     Similar  injuries  occur  during  coitus  and  after  falls. 

Whilst  in  large  animals  the  weight  of  the  body  or  violent 
muscular  action  is  responsible  for  these  fractures,  in  dogs  and  the 
smaller  animals  they  generally  result  from  external  violence,  as 
from  iH'ing  run  over,  severely  kicked,  or  crushed  in  narrow  i)assages 
or  in  doorways.  This  explains  why  multiple  fractures  of  the  pelvis 
are  frequent  in  small  animals,  but  comjiaratively  rare  in  large  ones. 

For  the  purpose  of  diagnosis  anil  prognosis,  fractures  of  the  pelvis 
may  be  divided  into  two  groups  : — 

(1)  Pelvic  fractures  without  division  of  the  pelvic  girdle  (Fig. 
45(1).  These  comprise  fractures  of  the  external  (1)  or  internal  (2) 
iliac  angle,  fractures  of  the  tuber  ischii  (6),  transverse  ])()rtion  of 
the  OS  pubis  (4),  and  external  portion  of  the  ischium  (4a).  The 
external  angle  of  the  ilium  is  the  most  fn'(iuent  seat.  It  need  scarcely 
lie  said  that  such  injuries  are  less  grave  than  the  following  grou]), 
(hough  they  may,  nevertheless,  cause  incurable  lameness — as,  for 
example,  vihen  they  involve  the  acetabular  margin  of  the  hip-joint. 
.less  mentions  a  ciise  where  a  hor.se  fell  several  times  and  then 
suddenly  died.  On  post-mortem  examination  the  tuberosities  of 
the  ischium  were  found  to  be  broken,  the  posterior  portions  of  the 
bodies  of  the  pubic  bones  and  the  shaft  of  the  ilium  fractured. 
Death  had  resutled  from  ha?morrhagc. 
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(2)  Friuturos  of  the  pt-lvis  with  division  of  the  pelvic  Rirdlo. 
Thene  iiulude  fractures  of  tlie  shaft  of  the  iHum  (3),  through  the 
cotyloid  cavity  (5),  through  the  obturator  foramen,  i.e..  simultaneous 
fra<>ture  of  the  oblique  branch  of  the  os  pubis  and  of  the  external 
branch  of  the  ischium  (4  and  U),  and  finally,  fractures  through  the 
OS  pubis  and  OS  ischii.  parallel  to  the  symphysis  pu,  '").  Muhiple 
„r  comminuted  fractures  of  the  pelvic  bones  «o..ie.  mes  occur. 
Fracture  of  the  ilium  complicated  with  fracture  through  the  obturator 
foramen  is  often  seen  ;  ami  one  reported  case  showed  simultaneously 
double-sided  fracture  of  the  inner  angle  of  the  ilium  and   fracture 


1.  „.    4.-.(>.     Schema  illustrating  fractures  of  the  pelvis  in  the  hoi>e. 
L.       .  .  M  i  ,.v.e.n  i\  iliiie  ancle ;    (2)  internal  iliae  angle ;    (3)  nhaft  of  the  ilium  ; 

"■'"•';;  t  .  ,      .^^'po';!':"   "^e;,:  ,!ubi«  =    (4a,  exU.rnal  p.^tion  ..f  the  .seh.um  ; 
(r,;  e..tyl..i.l  cavity  :   (.i)  tuber  i«ohii  :    (7)  symphys.H  pub..,. 

of    the    femu.      ^    must    not    be    forgotten    that    such    muhiple 
fractures  ,lo  '.ays  occur  together,  but  may  only  be  developed 

by  moving  the  animal.     Immediately  the  pelvic  girdle  is  div.ded 
there  is  danger   of  further  fracture  .occurring  from  the  entire  weight 
l„n„g  thn.wn  on  the  diseased  side  ;    this  is  commonest  after  injury 
to  the  inner  angle  of  the  ilium.     Huth  saw  one  case,  post-mortem, 
with  four  completely  united  fractures. 

Symptoms.     l)iagn..sis  ..f  fractured  ,.elvis  is  easy  when  crepita  ion 
...xists      Otherwise  careful  search  is  recpiired,   including  examination 
l.v  the  rectum  ..r  vujzina.     The  most  important  symptoms  are  :- 
'   (I)  Lameness.    This  sets  in  suddenly,  is  seldom  absent  in  recent 
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pelvic  fracture,  but  varies  greatly  in  degree.  In  fractures  in  front 
of  the  cotyloid  cavity,  particularly  in  fracture  of  the  external  angle 
of  the  ilium,  there  is  marked  interference  with  movement  of  the 
affected  limb,  and  its  forward  stride  is  shortened.  This  is  aseribable 
to  the  fact  that  one  of  the  muscles  extending  the  thigh  is  attached 
to  the  external  angle  of  the  ilium.  Similar  lameness  is  noticed  in 
some  fractures  of  the  tuU-r  ischii.  In  either  case  equal  weight  is 
|»laced  on  each  foot.  Fractures  behind  the  cotyloid  cavity  with 
division  of  the  pelvic  girdle  produce  marked  lameness  when  weight 
is  placed  on  the  leg  (sup[)orting  leg  lameness).'  those  into  the 
cotyloid  cavity  produce  lameness,  both  when  the  leg  s  carried  and 
when  weight  is  placed  on  it  (mixed  supporting  and  swinging  leg 
lameness).  In  fractures  of  the  ischium  and  pubis  there  is  often  a 
t«'ndency  to  place  the  thigh  in  a  position  of  abduction.  Kven  when 
these  fractures  are  uniting.  supi)ortiiig  leg  lameness  with  abduction 
of  the  thigh  is  not  infretpu-nt.  In  fractures  into  the  cotyloiil  cavity, 
especially  when  complicatcjl  with  rujiturc  of  the  ligamentum  teres, 
the  thigh  is  more  or  less  relaxed,  whilst  during  one  stride  the  foot 
is  abducted,  and  iluring  th-'  ne.vt  adducted.  causing  the  animal  to 
stumble. 

Supporting  leg  lameness  also  follows  fracture  of  the  foramen 
ovale  and  of  the  transverse  branch  of  the  os  pubis.  In  three  eases 
.seen  by  Moller  lameness  was  absent  :  once  in  a  fracture  of  the 
transverse  branch  of  the  os  pubis,  once  in  fracture  through  the  os 
pubis  and  os  ischii  parallel  to  the  j)ublic  symphysis,  and  once  in 
fracture  of  the  external  branch  of  the  os  ischii.  The  two  latter 
fractures  may  not  produce  lameness  :  if  then  the  animal  is  worked, 
the  pieces  of  bone  are  repeatedly  thrust  apart,  and  union  is  attended 
with  great  difficulty,  or  may  never  occur. 

Nocard  describes  a  peculiar  lamenes.s  con.seipieiit  on  fracture  through 
the  foramen  ovale.  The  foot  was  advaucwl  stiffly  (tinit  dun  piece),  the 
thigh  alone  was  normally  moved,  whilst  the  other  parts  of  the  leg  sw-ineil 
pa.ssively  to  follow  it.  The  foot  described  a  circle  c  itwanls.  the  stri<le 
being  greatly  shortened.  '  This  lameness,  which  Nocard  a.^crihes  i.)  pressure 
of  the  calhLs  on  the  nerve  in  the  ol)turatorforanien.  shows  a  great  similarity 
to  that  described  by  Moller  as  paralysis  of  the  internal  poj)liteal  or  of  the 
obturator  nerve,  it  is  not  surprising,  under  the  circumstances,  that  the 
nerve  .shoul  1  suffer  disturbance  of  function. 

'  1  have,  soim-what  n-luetiiiitly.  iiUn.duot'd  two  luw  tiriiis  iiito  Enfjlish  vcti-rinary 
phraseology.  Ucriiiaii  vctcriiuiry  sutKfons  cniplDy  two  very  cunvenienl  wuril.-*. 
whieh  have  no  equivaliiit  in  English,  to  clifferentiate  l.inieness  most  iiiinkeil  when 
weinht  i»  thrown  on  the  limb,  and  lameness  most  markeil  when  the  limb  is  carried. 
The  former  term  is  in  (ierman  Stulzhfiidahmhtit  (literally.  "  supporlini:  ley  lanie- 
nrw"),  the  !;itt,T  llnmjhvittliihmhiit  (literallv  "  haHL'inL'  "r  suinaiiijs  lameness  "). 
IJno.  a.  W.  U.J 
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A  man,  ha<l  fallen  hIx  days  lH>forc.,  aiul  on  being  brought  for  ex- 
animation  Hh..we<l  niarki.l  mipporting  leg  lanieneHB  and  "■^'^"''^'"^fj^^ 
thU.  In  thin  cane  the  right  hind-foot  was  abducte<l  even  when  at  rent 
t)n  po«t-mortem.  a  fracture  wa.  foun.l  involving  the  inner  and  outer 
branhes  of  the  oh  pubi«.  and  exteii.ling  over  the  syn.ph.VsiH  pubis  to  the 
o  .^K.  .i.le.  The'outer  branch  of  the  right  i^hium  --/ M  ".n  thi*^ 
I,  .hin.l  the  eapmile  of  the  joint,  the  inner  branch  waj.  <"^"'f '/"'", f»^*'"^ 
pubi..    from    which    ,M.int    the    frmtun-    cxtend.-l    forwinl    towardn    the 

'•  "ft'T.i.Vi'slighl  lameness,  m.ompanied  by  ver-  .listin.t  .repitation. 
occumnl  after  a  fall.     Even  when  trotte.1.  the  only  I-'"*  »''-'?»  '  ^,  ";;'^ 
slight  stitTness  of  th.-  back  an.l  m.^ierate  abduction  of    both  hin<l-fe.t 
hut  by  placing  the  hand  on  the  .,iiarter  and  causing  the  slightest  movement 
distinct  c.f pUatiou  could  be  pr.Hlu.e,!.     Kxaminat.on  [K-r  aiium  showc.l 
the  case  to  \w  fracture  parallel  to  the  symphysis  pubis. 

(2)  Orepitutioii.     This   is   particularly  noticeable   in  fractures  of 
the  pelvis  with  division  of  the  pelvic  girdle,  and  may  Ik-  audible 
iit  the  stiHe  or  even  several  steps  away.     In  fractures  of  the  ischium 
and  pubis  it    is  less  marked,  though  sometimes  ipiite  audible;     in 
tnose  of  the  external  and  internal  angles  of  the  ilium  it   is  absent. 
In  making  the  examination,  one  hand  is  placed  on  the  outer  angle 
of  the  ilium,  the  other  on  the  buttock  in  the  region  of  the  tuber 
ischii.  ami  attempts  ma.le  to  move  the  rump  from  side  to  side  so 
a*,  to  throw  the  weight  from  one  hind-foot  to  the  other,  or  the  hand 
is  placed  on  the  outer  angle  of  the  ilium  and  the  horse  made  to  move. 
In  mares  and  cows,  crepitation,  especially  in  fractures  of  the  pubis 
and  ischium,  can  l>e  felt  from  the  rectum  or  vagina  by  laying  the 
hand  .)n  the  pelvic  floor,  and  a**  the  sensation  is  better  conveyed 
by  the  lumes  than  by  the  .soft  parts,  it  is  In-st  to  examine  from  this 
point.     Very  slight    crepitation  can  also   be   detected   by   applying 
the  ear   against    the    quarter.     When   the    animal    is    lying    down, 
crepitation  may  sometimes  l)e  produced  by  pressing  on  the  (mter 
angle  of  Mie  ilium,  or  by  moving  the  hind-leg  finwards  ;    the  latter 
is  more  succv.^sful  in  fractures  of  the  tuber  isehii. 

In  fractures  extending  through  the  cotyloid  cavity,  crepitation 
can  even  be  heard  when  the  horse  is  standing  by  merely  pressing 
on  the  muscles  of  the  quarter,  or  by  causing  weight  to  be  placed 
on  the  affected  leg.  This  is  explained  by  the  fact  that  the  muscles 
<.f  the  quarter  are  in.-^erted  partly  in  front  of  and  partly  below  the 
point  of  fracture,  and  in  contracting,  displace  the  pieces  of  lM)ne— !. 
symptom  that  is  of  value  both  in  prognosis  and  diagnosis.  Crepitus 
inay  l)e  absent  within  a  few  hours  after  the  accident  from  the 
presence  of  blood  clot,  inus.lc,  <.r  other  t^s^:ne  »«>twe«-n  the  broken, 
parts. 
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(3)  Deformity  of  the  quarter  w,  as  a  rule,  lieHt  marked  in  fractures 
of  the  ilium.  In  fracture  of  the  outer  angle,  the  lotwe  piece  of  bone 
is  drawn  forwards  and  downwards  by  the  oblique  abdominal  muscle, 
and  by  the  tensor  vaginae  femoris  and  lies  towards  the  abdominal 
wall,  HO  that  the  outer  iliac  angle  seems  to  have  disappeared.  To 
detect  this,  the  animal  is  placed  with  the  hind-feet  level,  and  the 
observer  standing  Iwhind,  compares  the  relative  contours  of  the 
outer  iliac  angles.  The  larger  the  broken  portion,  the  more  marked, 
of  course,  will  la-  the  asymmetry. 

In  fractures  of  the  shaft  of  the  ilium,  the  entire  ilium,  and 
especially  its  outer  angle,  sinks;  thissym|)tom  can  almost  invariably 
Ik*  det;»cted  if  the  horse  1h>  made  to  stand  equally  (m  both  feet. 

A  peculiar  change  in  form  follows  fracture  of  the  external  branch 
of  the  ischium;  the  buttock  is  flattened  at  the  height  of  the  tuber 
ischii,  whilst  the  region  of  the  hip-joint  appears  considerably  swollen, 
and  the  ilium  slightly  dcpn'ssetl.  The  abnormality  is  discovered 
by  standing  a  few  ste|)s  lH>hind  the  aninial  and  regarding  the  pelvis. 
Fractures  through  tin-  acetabulum  or  os  pubis  are  not  generally 
followed  by  changes  of  forni  in  the  ((uarters,  though  in  fractun-  of 
the  a<'etabuluin  a  dcpre.ssion  may  .sonn'fimes  be  seen  over  the 
hip-joint. 

(4)  The  bones  of  the  pelvis  are  seldom  abnormally  mobile,  except 
when  the  external  and  internal  angles  of  the  ilium  are  simultaneously 
fractured,  though  in  exceptional  cases  mobility  is  j»resent  after 
fracture  of  the  shaft  and  body  of  the  ilium,  or  of  the  ischial  shaft. 
In  such  cases  the  outer  angle  of  the  ilium  yields  when  jtressed  <m, 
and  crepitus  may  sometimes  be  detected. 

(5)  In  fractures  of  the  pubis,  oedematous  swelling  sometimes 
occurs  under  the  Ix'lly  in  the  rfegion  of  the  udder  or  scrotum,  but 
its  absence  does  not  exclude  the  possibility  of  such  fractures. 
Fractures  of  the  os  pubis  are  often  followed  by  swelling  about  the 
vagina ;  fragments  of  the  pubis  or  ischium  may  penetrate  the 
vagina  and  produce  bleeding  from  the  vulva.  After  fractures  of 
the  tuber  itchii,  swelling  may  also  occur  in  the  neighbouring  thigh 
muscles.  On  the  otlier  hand,  in  fractures  of  the  ilium,  excepting 
the  outer  angle,  swelling  is  seldom  externally  visible,  but  can  l)e 
discovered  by  rectal  exar  lination. 

(«)  Unusual  mobility  of  the  thigh.  All  fractures  which  divide  the 
pelvic  girdle  iK'hind  the  cotyloid  cavity,  as  well  as  fractures  into 
the  acetabulum,  with  relaxation  of  the  ligamentum  teres,  are 
characterised  by  nbnorinal  freedom  in  abduction,  sometimes  also 
in  adduction,  of  the  thigh  of  the  affected  side. 
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.7)  Kxainiiiation  \Hr  aiuim  ..r  ptr  vauinam  affonl-  further  in- 
fonuatiuu  ui  fracture  of  the  ilium,  i-^hium.  or  pubi*.  partuularly 
wlu...  th..  shaft  is  broken.  L.Kal  swelli.m  can  te  dete<te<  ;  and 
if  the  aninud-s  ,,uHrters  In-  .uoved  to  and  fro.  a  hand  inserted  .n  the 
leetum  e.i^ilv  follows  the  disj.laienieut  of  the  fractured  Jmne. 

(S)  In  fractures  of  the  pelvis  as  in  ..ther  fractures,  fever  may 
.Hc.ir  or  symptoms  of  bleeding!  from  injury  to  hl.MHl-vess,-ls.  I  his 
.UuKer  is 'perhaps  ^reat.^t  in  fracture  through  the  o  ,tur.t..r 
t\.ramen.  The  following  are  the  distinctive  symptoms  of  the  .n-st 
lommonlv-oeiurring  fractures  i.f  the  i)elvis  :  — 

(I)   Fractures  of  the  external  angle  of  the    iUum  (F.g.    *-^^i 
deformitv.   adduction  ..f   the  stitle,   swinging  leg   lameness,   absen.e 
„t  crepitation,  sometimes  swelling  and  pain  on  pressure. 

r>)  bWturc  of  the  shuf.  of  the  ilium  (3).  Depressed  position 
of  the  Htf\-ctcd  .piarter.  Swinging  leg  lameness,  crepitation  when 
standing  on  the  foot  of  the  affected  side.  Kxamination  per  anum 
gives  more  information.  This  fracture  may  aUo  -ncur  in  cows 
durinK  dith.uit   parturition  or  after  falls. 

,:J)  Fracture  through  the  ..etabulum  C).  -Marked  swu^jing 
leg  and  supporting  leg  lameness,  often  accompanied  by  pa.ntul 
Ktoaning.  I'.ep.tation  without  moving  or  placing  weight  on  the 
limb,  deformity  slight.  sonietm..es  sinking  of  the  gre.t  trochanter 
and  ;ibnormal  mol)ility  of  Aw  hip-jomt.  ^ 

(4)  Fracture  through  the  obturator  foramen  (4  am,  ia).  >ap- 
,..„ting  leg  lameness,  crepitation,  no  deformity,  sometimes  paresis; 
if  obturator  nerve  implicated,  there  is  marked  abduction  of  the  limb. 
,.-,)  Fracture  of  the  os  pubis  near  the  symphysis  (4).  Supporting 
lc«  lamencs..  with  a  tendency  to  abduction  of  the  limb  pain  on 
f.Ld  abduction  m  moving  backwards  or  sideways.  Crepitation 
sometimes  absent,  sometimes  slight,  sometimes  distinct.  Swelling 
below  the  abdomen  may  he  wanting.  Fxain.nat.on  per  anum  give 
further  information. 

(«)  Fracture  of  the  ischium  (4u)  :  of  the  tuber  isch.i  ili).  Swinging 
'eu  lameness,  swelling  of  the  vagina  or  rectum,  frequently  of  the 
.uuscles  of  the  thigh.  -Vftcr  union  is  complete  the  gait  often  remains 
shutHmg.  the  feet  i,eing  dragged  and  the  toes  excessively  worn,  as 
i„  animals  sulTcnng  from  partial  lumbar  paralysis.  Deformity  ot 
„u.  no.nt  of  the  buttock  some.  ...es  exists,  the  latter  when  seen 
,,.,n,  U-hind  appearing  abnormally  broad:  when  Hon.  the  side^ 
les«    prominent    than    the    sound    buttock.     Crepitation    on    mov.n. 
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l»e  |H»rf<)rate<l,  and  hUn-dinfj  cKcur  from  the  vulva.  Cn-jiitation  on 
moving  the  afTe('tf<l  lin>h  is  often  marked.  Slight  lamenes.s,  or  (if 
the  pubis  remain  intact)  absence  of  lameness,  accompanied,  how- 
ever, by  crepitation,  points  to  fracture  of  the  hinder  portion  of  this 
bone,  especially  if  the  above-described  «ieformity  of  the  buttin-k 
exists. 

A  knowledge  of  these  symptoms,  assisted  by  careful  rectal  or 
vaginal  exploration,  will  in  the  larger  animals  usually  ensure  accurate 
diagnosis,  not  only  of  the  position  but  also  of  th«'  extent  of  fractures 
of  the  pelvis.  When  crepitation  is  marked  and  tiie  femur  known  to 
be  intact,  broken  pelvis  can  Ik*  contitlently  cliagnosed.  In  small 
animals  examination  by  Riintgen  rays  if  very  useful. 

The  prognosis  varies  exceedingly,  according  to  the  position  and 
extent  of  the  fracture  and  the  nature  of  existing  complications. 
The  danger  increases  somewhat  in  the  following  order  :— 

(1)  Fractures  of  the  angles  of  the  ilium.  In  fracture  of  the 
internal  angle,  jirovided  the  pelvis  d(H's  not  separate  from  the  sacrum, 
movement  is  not  interferetl  witi*  ami  recovery  always  occurs.  The 
significance  of  fractures  of  tlie  external  angle  depends  on  the  si/.c 
of  the  broken  portion  and  the  amount  of  deformity  of  the  quarter. 
When  only  one  of  the  tuln-rosities  is  broken,  lameness  usually  tlis- 
ap|)ears  completely  in  three  to  six  weeks  ;  and  even  after  fracture 
of  both  prominences  or  detachment  of  a  large  piece  of  bone,  the 
lameness  may  also  subside  in  six  to  ten  weeks  but  not  infrequently 
recurs  owing  to  abscess  formation  and  necrosis  of  the  loose  bone. 
Fractures  involving  the  flat  portion  of  the  ilium  may  sometimes 
l>ermanently  interfere  with  movement,  the  swinging  leg  lameness 
that  remains  preventing  the  animal  going  Ijeyond  a  slow  walk. 
Compound  fractures  of  the  ilium,  i.e.,  those  a.ssociated  with  injury 
to  tlie  skin,  generallj"  reunite  under  proper  treatment,  though  some- 
times only  after  a  considerable  time  (six  to  ten  wtH'ks).  The  form  of 
lameness  frequently  dcscribetl  as  rupture  of  tlie  M.  tensor  fasciiB 
latse  may  perhaps  be  sometimes  due  to  fracture  of  the  external  angle 
of  the  iliuni. 

Pfcifler  saw  a  horse  with  fracture  of  the  internal  angle  of  the  iliiini  ; 
the  fractured  i)art  was  as  large  as  a  cheese  plate.  The  aiiiinul  showed 
.severe  lameness  whilst  the  leg  was  swinging  forwanl. 

(2)  Fracture  of  the  shaft  of  the  ilium  without  much  displacement 
may  in  quiet  animals  be  followed  by  complete  restoration  to  useful- 
ness :  otherwise  lameness  remaiiLs,  or  continually  returns  after 
severe  exertion,  and  restricts  the  animal  to  slow  work.     As  the  result 
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dependH  on  the  amount  <.f  dwplace.nent  and  the  nearneH.  ..f  the 
fraVture  t*»  the  joint.  progm^iH  nhuuld  be  preceded  by  rectal 
examinuti..n.  Pn.gmmiH  m,  however,  generally  doubtful  and  .h 
the  m..re  unfavourable  the  more  patent  the  deformity  ..f  the  croup, 
the  greater  the  depreH^ion  ..f  the  ilium,  and  the  nearer  the  fracture 
t.,  the  acetabulum.  Marked  atn.phy  of  mumle  is  alno an  unfavourable 
svmptom.  StcK-ktleth  »aw  continuouH  lamenenn  due  to  formation 
near  the  joint  of  a  large  callus,  which  interfered  with  movement 
of  the  upper  trochanter.  i    »  ♦!,„ 

{:»)  Fractures  of  the  aceUbular  branch  of  the  m  pubw  and  of  the 
ischial  shaft  are  al«o  grave.  Union  pr.K;eed«  slowly,  and  often 
remains  inci.mplete,  resulting  in  the  formation  of  a  callus  hbr.«UH  ; 
fractures  of  the  pubis  often  recur,  especiall.v  if  the  animal  s<K.n  after- 
wards bec.mes  pregnant.  Fracture  of  the  ischial  shaft  (4a)  often 
fails  to  unite,  and  the  animal  is  «.nly  of  use  for  slow  work.  In  a 
ca«e  of  MoUer-s  there  was  still  marked  crepitation  after  eight  weeks 
but  complete  union  mcurred  in  four  months,  and  the  animal  could 
be  put  to  trotting  work.  The  fact  that  pain  is  not  severe  favours 
movement   and  displacement   ..f  the  fragments,  and  interferes  with 

"^^^  (4)^  Extensive  fractures  of  the  tuber  ischii  usually  unite  very  slowly, 
and  sometimes  result  in  the  toe  being  dragged  and  the  M.  biceps 
fcmoris  thrust  out  of  position  during  movement ;  small  fractures 
mav  be  overlooked,  lameness  being  absent. 

'(5)  Fractures  through  the  obturator  foramen  are  dangerous  on 
account  of  the  risk  of  injury-  to  blood-vessels  and  of  serious  bleeding. 
Permanent  lameness  may  result  from  the  obturator  nerve  being 
involved  in  the  callus.  Otherwise  they  are  rather  more  hopefu 
than  the  following,  because,  though  rare,  yet  union  may  occur,  ami 
the  animal  become  capable  of  work. 

Division  of  the  pelvic  girdle  close  to  the  symphysis  pubis  and 
parallel  with  it  sometimes  produces  little  disturbance  ;  but  union 
I  always  slow  and  incomplete,  while  in  many  cises  it  fails  to  occur. 
La.cr  saw  a  cise  where  the  bladder  had  Ikh-ii  nipped  In^twe-eu  th.> 
piovcs  of  iK.ne.  Such  fra.tures  tend  to  recur,  especially  if  the  ammal 
Iw  moved  too  early,  or  give  birth  to  a  foal. 

(«)  Fra.tures  of  the  acetabulum  are  the  nu«*t  dangerous,  U'causc 
a.s  a  rule  the  wall  of  the  ...tyloid  cavity  is  broken  into  several  pieces  ; 
prognosis  is  generally  unfavorable,  though  exceptionally  union 
i^  well  etfccte.1,  enabling  the  horse  to  resume  work. 

Fracture  ot  Hie  pelvis  through  the  sacroiliac  ^ymphysls  is 
gciM-rallv  incurable,  the  danger  In-ing  that,  although  only  ..ne  side 
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may  b«  at  fintt  affected,  the  body-weight  iit  apt  to  break  down  the 
uniun  iK^tween  the  Hacrum  and  the  ilium  on  the  other  Hide,  or  that 
the  inner  angle  of  the  ilium  may  Itecome  fractured  :  the  animal  w 
then  unable  to  Htaiid.  ('ompiete  fracture  through  the  iHchio-pubic 
NymphyHiH  in  horHeH  alxo  appearH  to  Ih;  incurable. 

TrMtmant.  if  treatment  in  attempted,  coni])lete  rcHt  in  a  primary 
neceMtity.  In  moHt  fractures  of  the  external  angle  of  the  ilium, 
it  im  Huificient  to  keep  the  animal  from  work  for  a  time  ;  if  unable 
to  Htand  on  the  f(H>t  of  the  atTecte<l  nide,  the  patient  Hhould  be  nlung. 
In  Home  pelvic  fracturen  (acetabulum,  ilia<^  or  incbial  shaft),  the  j)re- 
caution  of  nlinging  the  patient  in  very  neceHoary,  liecaune  of  the 
grave  riHk  of  further  dinplacement  of  the  broken  |)arts  .should  the 
horoe  lie  down.  CaHeM  complicated  by  abHcenn,  ninun  formation,  or 
necronis  Hhould  l)e  treated  according  to  general  surgical  principles. 
Perineal  or  pelvic  Hinus  following  pubic  or  ischial  fracture  with 
necrosis  is  nearly  always  incurable  ;  the  source  of  the  pus  cannot 
\»  effectually  treated,  and  though  the  horse  may  b«'  free  from 
lameness  and  quite  workable  the  tail  and  thighs  durit'g  fast  work 
are  constantly  soiled  with  offeasive  discharge. 

In  uncomplicated  pelvic  fractures  patients,  after  restir-  six  to 
eight  weeks,  may  l»e  moved  cautiously,  but  if  unable  to  !  veight 

on  the  foot  of  the  affected  side,  they  should  Ik'  returned  slings. 
Stiffness  in  movement  is  less  important,  because  it  ilepencU  to  some 
extent  on  the  long  rest,  and  gradually  disappears  with  exercise. 
Provided  pain  is  not  excessive,  the  muscles  of  the  quarter  ami  thigh 
may  be  massaged  to  prevent  that  rapid  atropliy  which  follows  severe 
lameness.  Daily  kneading  of  the  parts  will  promote  nutrition  of 
the  muscles.  Atrophy,  being  only  due  to  inactivity,  disappears 
with  return  to  regular  work.  An  adhesive  plaster  or  a  charge  is 
often  applied  to  the  affected  quarter  with  the  object  »)f  restraining 
movement.  For  this  purpose  and  perhaps  to  hasten  the  ossifying 
process  some  veterinary  surgeons  use  blist<'rs. 

V.-DIASTASIS   OR    LUXATION    OF    THE    SACRO  ILIAC 
ARTICULATION. 

The  union  between  the  .sacniiii  and  iliuni  on  each  side  is  formed  by 
a  stiff,  aliiuist  immobile,  joint,  the  siiort  lapsiilar  liguiiieiit  of  which 
envelops  the  whole  iiititulutioii.  The  su|KTior  and  iiiteiior  saero-iliue 
ligaments,  atwi.sted  by  the  sacro-wiutic  ligament,  contribute  to  this  uniou. 

In  horsw,  this  lif^amenlou^  jippjinitus  unites  the  bones  so  Hrmly 
that  tlu'y  are  very  seldom  dislocated,  it    being  easier  to  break  the 
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ilium.     !n  cattle  the  union  in  1«^  ttrni.  *\w  u|)p«.r  Kft«rf)-iliw  i.  ament 
iM'ing  Hometimw  alHM«nt.     F..r  thin  n-m«..n  thew  aninmlH  .nca*    nally 
Kutler  incomplete  »r  complete  wparation  of  the  Hacrum  fron.  the 
ilium.  eKiMM-ially   tlurinji    parturition.     St.uktieth   and    li«-nlcs   have 
thorouRhly    ntu.lietl    the    coiulitior,    and    their    <lwcription    Ik    here 
followwi.  '  H<'nle7..  couHi.lerinK  the  ni.Mle  of  origir  of  thin  <liHl<HRtion. 
layK  particular  HtreHH  on  the  atony  of  the  alMloniinal  iuumcI.>«  which 
(H'curH  at   the  time  .)f   parturition.     Of  thcHc  the  rectiw  alKlouunin 
apiH-arnto  act  in  opposition  to  the  iinamentous  apparatus  tlmrilH-d, 
and    HxcH    the    j..int.     When,    th.-refore.    it     in    relaxed    an    <lurniK 
parturition,  clanger  of  »liHpla<eni"-.t  Uhohu-h  inuuinent.     St.K-kHeth 
lielieven  that   uiovenu-nt    in  the  KymphyniH   puhis  favours  displace- 
ment.    If   division  occurs   in   the   symphysis   pubis,   the   sacroiliac 
joint   is  endangere*!.  »'ence  the  simultane(.us   ocurrence  of  the  two 
conditions  as.relate.1  l.y  (iolis.     It  will  also  Ik-  clear  that  disUnatUm 
on  one  side  liiav  readily  lea«l  to  a  similar  accident  on  the  oth«*r.     It 
is  even  the  rule  to  nu-i-t  with  douhle-sided  dialocation.  as  noted  hy 
Albrecht,  (Juillelxwi.  and  others. 

According  to  StiHkfleth.  incomplete  luxation  is  often  occasioned 
in  pregnant  cows  l.y  pulling  on  the  tail  to  assist  them  in  rising,  and 
complete  luxatit.n  then  follows.  It  may  also  Ih^  caused  by  violent 
muscular  exertion.  The  psoas  magims  and  longissimus  dorsi.  with 
a  group  of  the  thigh  muscles,  tlraw  the  sacrum  downwards,  whilst 
the  glutei  and  other  muscles  of  the  thigh  move  the  inner  angle  of  the 
ilium  outwards.  Powerful  contractions  in  these  muscles,  prcniuced 
hy  the  animal  rising  or  walking,  may  thus  .)ccasion  dislocation  of 

the  bones. 

In  incomplete  liixuti(m.  the  union  iK-twccn  ilium  ami  sacrum  is 
not  completely  broken  down.  The  muscles  are  partly  torn  through, 
iind  iH'come  inHltrated  with  blood,  but  the  ligaments  are  only  partly 
divided.  In  complete  luxation,  on  the  other  hand,  all  the  liga- 
mentous structures  are  ruptured,  and  the  sacrum  sinks  lietween 
the  inner  angU-s  of  the  haunch,  its  anterior  portion  especially,  si> 
that  the  articular  surfaces  may  sometimes  Ik-  1  to  2  inches  below  the 
inner  angle  of  the  ilium.  In  consequence,  the  abdominal  organs 
are  compressed  and  sometimes  injured  ;  even  th.-  passage  of  fwces 
may  l«'  interfered  with. 

Symptoms  and  course.  After  complete  dislocation,  the  animal 
is  incline.1  to  rest  continuously,  rises  with  difficulty,  and  when  moving 
takes  short  stumbling  steps  with  the  hind-legs.  Sometimes  large 
<iuar.nties  of  fan-es  are  passed,  a  symploiu  which  Stocktlcth  considers 
characteristic    of    dislocation.     Pressure    l)etween   the    inner    angles 
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of  th«'  ilia  |)r(Kluc«*M  |min,  and  thi"  »»»|»ar».  i«»n  tan  HC)n»'tini«'H  \tc  frit 
through  th(*  rectum. 

(^>mpl«'t«'  luxatitin  in  vhnrav'i-r'm-il  hy  nmrkt'd  di'prcMHion  of  tho 
Hacrunj,  and  by  the  anterior  edne  of  tin-  ilium  Ix^inR  unusually  xharply 
detin-il.  The  HwellinK  and  temlernenH  in  the  niiddl-  line,  and  the 
inahlity  to  riHe  or  to  ntand,  render  the  condition  unmiMtakahle.  On 
examination  per  rectum,  the  p«'lvic  cavity  iH  felt  to  \m)  narrowed, 
hoth  in  itH  perpendicular  and  tranHverHc  diameterH.  Defn-cation 
Im  HometimeH  interfered  with,  in  conMe(|uence  of  com|>reKHion  of  the 
rectum. 

In  incomplete  diMJocation,  recovery  may  (»ccur  in  three  to  four 
weekH,  but  double-Hided  diHiocationM  take  much  longer,  and  many 
never  reunite.  Paraplegia  generally  MctM  in  on  the  Hecoml  or  third 
<lay.  The  patient  in  unable  to  stand,  and  if  parturient,  will  reijuire 
active  aKHiHtance,    In-cauMe   labour  painx   ar»'  generally  weak. 

According  to  Stocktieth.  complete  luxation  is  lens  to  Ik-  fcare<l, 
for  the  animaU  Hometimex  recover  sufficiently  to  Ih-  useful  for  dairy 
purposes,  even  t'  "  >,  on  account  of  the  narrowness  of  the  p«'lvis, 
they  cannot  Ik'  bn      froni. 

Treatment  is  essentially  similar  in  both  c(mditi<ms.  In 
incomplete  luxation,  rest  is  aliov«>  all  else  necessary.  Where  then- 
is  ditficulty  in  rising,  assistance  must  Ix-  atTordcd,  but  the  tail  should 
never  lie  used  for  this  purpose;  assistance  is  also  rccpiired  during 
parturition. 

(•omplete  luxation  also  calls  for  a  lengthened  rest,  and  caws 
always  do  In-st  if  the  animals  lie  continuously.  Plenty  of  straw 
should  Ih'  allowed,  and  help  only  afforded  if  the  animnl  attempts 
to  rise.  The  patient  nnist  not  Im>  driven  for  at  least  two  t<i  three 
months,  nor  again  used  for  bri-eding.  Complications  often  occur 
during  recovery,  and  «arry  off  the  animals. 
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VI.-  LUXATION    OF   THE    SYMPHYSIS   OSSIUM    PUBIS. 

This  lii.xution.  alinoHt  invariably  coiifincd  to  cuttle,  is  still  rarer  than 
the  la.Ht  iianicil.  The  lii.xatioii  most  ('oiiiinonly  apjH'ars  (luring  or  us  a 
s»M|iicl  to  |iurtiirilioii.  (iolis  saw  it  in  connci'tioti  with  lii.xation  of  the 
sacnmi. 

An  eight-year-old  cow.  nearly  at  full  term,  siiddenlv  Ijccamc  lume 
during  work,  and  a  few  hours  afterwards  could  neither  ris«-  iior,  whenlifte<l, 
stand  on  her  hind  legs.  On  attempting  to  move,  the  inner  angle  of  the 
ilium  on  the  afT»Ht«Hl  side  ros<>  and  .sank.  Displacement  of  the  pubis  and 
i.s<-hiinn  at  the  symphysis  could  also  he  felt.  The  cow  was  .slaughtere<l, 
and  thr  p«tt:t.mnrt<-m  «h'>wc<!  iM.vstJoii  of  the  -iai'mtn  ami  scjiaratioii  of 
the  bones  furniing  the  symphy.sis  pubis. 
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i,K.S,iirt7of  the  disease  a-.ulers  i.nnuMliate  slaughU-r  adv.sahlc. 

VII -HYGROMA  OF  THE  SUBCUTANEOUS  BURSA  OF  THE 
TUBER   ISCHII   IN    CATTLE. 

In  ,.attU..  which  ofl.n  n-sl  with  ih.  hind-,,u.rt<^  "^^l^f  J'^l': 
&c.  chroni.-  <lr..,.sv  ..f  the  s,.h,»tam-..„s  h.irsa  .m  the  p.Mnt  of  th, 
*  hi  .  ha.  heen  ohserv.-.l.  A  longish.  ill-defi.eH,  pan.l^  or  or^y 
sliehtlv  nainful,  Huctv.ating  swelling  the  s./.e  of  a  mans  hst  or  evni 
St^;vel<,ps  on  the  point  of  the  huttoek,  and  on  ine.s.on  d.seharge. 

"  T"o„H"ree..rded  eases  an  incision  ahout  ^^  inches  long  was  madcs 
the  contents  were  rem.ned.  ami  a  ta.ipon  ..f  tow  saturated  w.th 
!.„Une  tincture  was  inserted.     Recovery  occurred  „.  two  months. 

VIII.    PARALYSIS  OF  THE  HIND  EXTREMITIES.     PARAPLEGIA. 

Paralysis  means  partial  or  complete  loss  of  muscular  con- 
tractility from  disorders  of  motor  innervation.  According  to  the 
seat  of  the  <  ausal  lesion,  paralysis  may  Iv-  cerebral,  spma  ,  or 
peripheral  It  varies  in  degree  from  simple  muscular  weakness 
I!r  incom,>lc.  loss  of  power  (paresis)  to  complete  loss  of  motion  and 
sensation  M.moplegia  is  paralysis  limited  to  one  l.m  .,  a  group 
.,f  muscles,  or  a  single  muscle,  and  hem.plegui  .s  applied  to  paralysis 
of  one  lateral  half  of  the  body.  Paraplegia,  or  bilateral  paralysis 
affects   the    hind-.,uarters   and    limbs,    and   sometimes   involves   all 

four  extremities.  ■    •   ..:  ^ 

Central  (cerebral  or  spinal)  paralysis  may  arise  frcnn  injun.s 
(fractures,  dislocations),  luemc.rrhage.  infective  disea*<es  (rabies, 
.iistemper.  dourinc.  strangU's.  &c.),  toxins,  local  disease,  tumcmrs. 
„ar«.sites.  mineral  or  vegetable  poisons.  Peripheral  paralysis  may 
result  from  contusions,  wounding,  compression,  neuritis,  fracture, 
rupture  &c.  ;  occa*.ionally  there  is  no  discoverable  lesion.  As  a 
rule  in  animals  paraplegia  indicates  disease  or  injury  of  the  spinal 
cord-  very  ran-ly  it  is  the  r.>sult  of  brain  disea..e.  Two  forms, 
complete  and  in<-omplete  parapl.-gia  are  recognised.  The  former 
is  seen  : — 
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(1)  In  injurieH  with  compression  or  bruising  of  the  spinal  cord, 
as  in  some  fractures  of  vertebrae  in  the  dorsal,  lumbar,  or  anterior 
sacral  regicm  (see  Fractures,  &c.).  Hess  saw  paraplegia  in  a  bull 
caused  by  necrosis?  l)etween  the  first  and  secon'l  lumbar  vertebrae. 
The  spinal  column  presented  an  elbow  directed  upwards,  and  the 
vertebral  canal  had  l)ecome  narrowed.  As  the  animal  was  suffering 
from  tulxirciulosis  of  the  epididymis  t4iese  changes  were  regardetl  as 
tuberculous.  Stroese  saw  a  case  of  pachymeningitis  spinalis  interna 
purulenta  in  a  cow,  caused  by  streptococci  and  bacterium  coli 
communis.  Matthiesen  identified  as  the  cause  of  paralysis  of  the 
hind-quarters  in  a  cow  an  actinomycotic  growth,  which,  growing 
from  the  condyloid  foramen,  had  exerted  {)ressure  on  the  medulla 
ol)longata.  ITorrwachter  ftmnd  a  sarcoma  of  the  first  dorsal 
vertebra  in  a  cow.  In  a  horse  which,  after  falling,  had  shown 
gradually  progressive  paralysis  from  f)ehind  forwards,  Frcihner 
discovered  a  circular  belt  of  connective  tissue  surrounding  and  striin- 
gulating  the  spinal  cord  l)etween  the  fourth  and  fifth  cervical  vertebrse. 

(2)  In  inflammation  of  the  spinal  cord  and  its  membranes  in  the 
regions  indicated,  usiuilly  a  sequel  of  some  other  disease,  especially 
of  fevers  or  infectious  diseases  like  influenza,  strangles,  or  distemper. 
The  enzootic  paraplegia,  so  common  in  America,  belongs  to  a  group 
of  infectious  diseases  which  are  constantly  in  evidence  in  some 
countries.     Paraplegia  is  also  one  of  the  syrai)toms  of  sunstroke. 

On  the  other  hand,  that  form  of  paralysis  affecting  the  hind- 
quarters during  haemoglobinuria  is  dependent  less  on  change  in  the 
spinal  cord  than  in  the  muscular  tissue.  The  fact  that  ha-moglo- 
binuria  is  always  accompanied  by  paralysis  oi  the  hind-quarters 
has  not  only  led  to  the  incorrect  descri])tion  ''  rheumatic  paraplegia," 
but  also  to  the  erroneous  view  that  disease  of  the  kidney  may  produce 
paraplegia. 

Idiopathic  inflamuwlion  of  the  spinal  cord  and  of  its  membranes 
has  also  been  seen  in  horses.  Friedberger  found  two  areas  of  softening 
a  little  in  front  of  the  lumbar  swelling  of  the  spinal  cord,  and  a 
watery  fluid  in  the  sub-arachnoid  space  in  an  eighteen  to  twenty 
year  old  horse  which  for  some  days  had  been  affected  with  inconij)lete 
paraplegia,  and  later  had  shown  symptoms  of  paralysis  about  the 
head  (lips  and  tongue).  Dieckerhoff  describes  a  case  of  meningitis 
spinalis  purulenta  in  a  horse.  Axe  discovered,  on  making  a  post- 
mortem of  a  horse  which,  after  recovering  from  strangles,  had 
suffered  from  paraplegia,  (edema  and  capillary  haemorrhage  in  the 
pia  mater  spinalis  and  infiltration  of  the  spinal  cord  with  pus 
corpuscles,  whilst  the  spinal  column  itself  was  quite  intact ;   possibly 
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in  Huch  ca^e8  metastasis  nay  sometimeB  have  occurred.  J..hne 
reportH  having  seen  hemorrhagic  pachymeningitis  and  leptomen.ngitw 
of  the  lun.bar  portion  of  the  cord  in  a  horse  which,  whilst  standing 
in  the  stable.  l>ecame  completely  paralysed  in  its  innd-quarters,  and 
died  twenty-four  hours  later.  The  spinal  c.rd  was  more  than  half 
torn  through  between  the  first  and  second  lumbar  vertebrae,  though 
the  vertebra,  themselves  were  free  of  injury.  The  epizootic  paraplegia 
described  in  books  is  probably  to  a  great  extent  only  hemoglobmuna^ 
This  seems  also  true  of  the  condition  which  Conieny  saw  in  isolated 
hi.rses  of  a  tr,K,p.  and  which  appeared  mostly  to  affect  mares,  bignol 
reports  an  epizootic  form  of  paraplegia  amongst  horses  of  Arabian 
bkHKl,  which  also  generally  atfected  mares.  The  post-mortem 
gave  no  indications  of  the  cause.  ,    .     .  .   j 

In  dogs  affected  ith  paraplegia,  anesthesia  of  the  hind-quarters 
and  paralysis*  of  the  bladder,  Kitt  and  Stoss  found  circumscribed 
pachymeningitis  externa  chronica,  with  formation  of  cartilaginous 
material,  thickening  of  the  dura,  dilatation  of  arterioles,  excess  of 
spinal  fluid,  leading  to  distension  of  the  dura  mater  ;  though  m  the 
spinal  cord  itself  no  change  whatever  could  be  detected 

(3)  In  consequence  of  tumour  formation  in  the  vertebral  canal. 
Ptistcr  found  in  a  cow,  which  had  shown  gradually  increasing 
svmptoms  of  paraplegia,  a  lipoma  H  inches  long  and  IJ  thick  m 
the  anterior  en.l  of  the  sacral  portion  of  the  vertebral  canal,  which 
was  dilated,  whilst  the  spinal  cord  appeared  flattened.  Johne 
detected  mei.ingomvelitis  tuberculosa  in  the  spinal  cord  of  an  ox. 
whilst  in  a  iK.rse  which  had  died  with  symptoms  of  paraplegia 
Hertwig  foiiiul  a  melanotic  tum.uir.  It  had  originated  m  the  lymph 
daiuls  in  the  lumbar  region,  (..rtly  destroyed  the  last  three  lumbar 
vertebra-  ami  the  sacrum  and  penetrated  the  vertebral  canal. 

(4)  \s  a  sccomliirv  svin|>t<""-  paraplegia  accon.iianies  general 
uaralvHis  caused  by  meniiyeal  iiiHammation  aiul  other  inflammatory 
.hauKe-*  in  the  'brain,  medulla  oblongata,  and  spinal  cord 
DieckerhotT  found  .m  wstrus  larva  in  the  cervical  portion  of  the  spinal 

eonl  in  a  Imrse. 

The  reports  of  (isvchic  paraplegia  ..r  nervous  apoplexy  ot  the 
spinal  conl  seem  completely  inexplicable.  Failure  to  discover 
,lisea.seil  con.litions  on  post-mortem  exuminalion  of  animals  dt-ad 
of  paraplegia  in  no  way  proves  that  such  have  not  existed,  and  this 
is  especially  true  of  paraplegia  due  to  eoneussion  <.f  the  spinal  cord. 
Aruch  describes  three  ca.ses  of  psychic  paralysis  in  .logs  folh.wing 
punishment  Hat'en  saw  paraplegia  in  an  old  horse  after  fright  by  a 
locomotive.     The   condition   disappeared    in   three    days.     Probably 
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other  unexplained  causeH  were  at  work  in  these  cases.  Complet* 
paraplegia  has  lieen  seen  in  horses  after  powerful  electric  shocks 
produced  by  lightning.  Paraplegia  and  general  severe  nervous 
depression  follow  shocks  by  high-tension  electric  currents  (500 
volts).  Cadiot  recently  published  an  interesting  report  on  the 
subject.  (See  Jour.  Camp.  Path.,  and  The  Veterinarian,  March, 
liXiS.) 

Paraplegia  may  al.so  follow  changes  in  the  nerves,  vessels,  or 
muscles  of  the  hind  limbs.  As  these  will  afterwards  [ye  considered 
separately  it  is  only  necessary  here  to  mention  lesions  of  the  lumbo- 
sacral plexus  and  thrombosis  of  the  aorta. 

Since  olden  times  every  permanent  disturbance  of  functi(m  in  the 
hind  limbs  has  lM>en  described  as  incomplete  chronic  paraplegia. 
As  a  rule  such  disturbances  are  accompanied  by  peculiar  irregularities 
in  movement  anil  rolling  gait,  but  these  symptoms  cannot  be  viewed 
as  characteristic  of  any  one  disease  ;  they  may  be  caused  in  various 
ways.  Without  doubt  change  in  the  spinal  cord  plays  a  chief  part, 
but  unfortunately  in  paralysis  thorough  post-mortem  examinations 
have  not  Inn-n  made.  Th"  difficulty  in  movement  and  the  course 
of  the  disease  point  to  chronic  morbid  jjrocesses  '  the  spinal  cord. 
In  horses,  there  is  usually  a  difficulty  in  co-or  'ing  movement 
ternu'd  ataxia,  similar  to  that  in  tabes  dorsalis  in  m^.i.  The  separate 
groups  of  muscles  do  not  act  together  ;  harmony  of  function  is 
wanting. 

The  conditions,  however,  to  winch  these  symptoms  are  due 
cannot  Ik-  brought  about,  as  Dicckcrhotf  believes,  by  over-extension 
of  the  fascia',  in  Dourine,  wlii<li  is  followed  by  progressive  paralysis 
of  the  hiiul-((uarters,  changes  have  been  found  in  the  spinal  cord. 
Ha'morrlmgic  myelitis  with  formation  of  cavities  in  the  spinal  cortl 
(syringomyelitis)  and  deg<'nerative  processes  w ere  met  with  at  isolated 
points.  In  other  varieties  of  j)araplegia  changes  could  doubtless 
Im-  found  ill  the  spinal  cord,  provideil  examinations  were  made  in 
advanced  stages  and  by  proper  metliods.  Wolff  saw  the  hind-legs 
trailed  in  horses  in  conse((uence  of  fracture  of  the  caudal  vertebra?; 
here  tlie  change  had  clearly  extended  to  the  spinal  cord  from  the 
point  of  fracture.  On  the  other  hand,  it  must  be  allowed  that 
incomplete  paraplegia  is  not  always  the  result  of  primary  disease 
of  the  cord,  nor  even  of  changes  produced  in  it  by  infection  lis  in 
influenza  or  strangles  ;  it  may  nlso  follow  disease  of  the  vertebra". 
In  France.  para[)legia  is  generally  considered  to  result  from  injury 
to  the  spinal  colunui  in  the  dorsal  or  lumbar  regiim,  and  is  describe<l. 
therefore,  as  vertel>ral  displacement  (entorse  dorso-iombaire).     Vatel 
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h»tH  giv«'n  a  thorough  description  of  tho  poHt-mortom  of  a  horso 
affected  with  this  disetwe.  At  cording  to  Peuch  and  TousHaint,  the 
inter-vertehral  di«cH  in  the  dorm.l  or  lumbar  region  Hometimes  appear 
yellowish-green  and  partly  «l(wtroy«>d ;  in  advancf^d  stages  they 
(piit^'  disappear,  granulations  form  on  the  hodies  of  the  affected 
vertebra',  Ix^come  fused  and  so  lead  to  the  formation  of  a  synostosis. 
Sometimes  exostoses  form  in  the  vertebral  canal  and  jiress  on  the 
spinal  cord.  Tlu-se  changes  may  be  associated  with  rupture  of  the 
muscles.  Kig'>t  states  having  found  hemorrhages  in  the  psoas 
nmscles,  and  (Jouliaux  abscesses  in  th(^  longus  <H)lli.  In  thes<'  cases 
it  certainly  seems  that  the  condition  has  been  i()nfus«'d  with  other 

diseiuM's. 

In  horses,  a  condition  simulating  incon>piete  paralysis  often 
occurs  from  exposure  to  cold,  but  disappears  after  a  short  time. 
In  such  cases  muscular  rheumatism  is  probably  the  cause. 

rntermittcnt  paralysis  of  the  hind-limbs,  owing  to  obstruction 
of  the  blood-vessels  of  the  thigh  and  pelvis,  is  not  uncomi.,  .. 
Tumours  may  also  develop  in  the  vertebral  canal  or  extend  into  it, 
compressing  the  cord  and  causing  paraplegia.  In  a  horse  brought 
to  the  Alfort  clinique,  carcinomata  were  found  ])re8sing  (m  the  spinal 
cord  and  causing  paralysis.  Secondary  carcinomata  existed  in 
the  abdomen.  Kampmann  saw  paraplegia  in  a  foal  from  perforation 
of  the  second  lumbar  vertebra  by  a  cyst  which  had  discharged  its 
contents  into  the  vertebral  canal. 

In  cows,  a  condition  which  occurs  (hiring  the  last  period  of 
pregnancy,  but  generally  disappears  afer  parturition,  has  been 
decribed  as  incomplete  paraplegia  (ante-partum  paralysis).  It  is 
really  due  to  insufficient  muscular  power  to  raise  the  greatly 
increased  body  load,  and  is  favoured  by  advanced  age,  defective 
nutrition,  very  fat  condition,  or  continuous  confinement  to  the  stable. 
In  these  animals,  lesions  in  the  spinal  column  anil  jielvis  (fissures) 
resulting  from  ()arturition  oct:asionally  cause  complete  or  incomplete 
paraplegia.  Whether  so-called  "  .eflex  paralysis"  occurs  seenis 
doubtful.  A  great  inimber  of  bovine  diseases  described  as  paraplegia 
are  clearly  due  to  mistaken  diagnosis  of  painful  conditions  in  the 
hind-legs  and  digits. 

In  sheep,  paraplegia  sometimes  results  from  the  presence  in  the 
brain  of  iwniirus  cerebralis,  a  parasite,  whicii  has  also  l)een  seen 
:n  the  ox.  In  the  later  stages  of  sturdy,  sheep  always  suffer  from 
creeping  paralysis  of  the  hind-quarters  and  irregular  movements 
of  the  liind  limbs. 

In  dogs,  paraplegia  is  sometimts  caused  by  injury  (concussion) 
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of  the  Hpinal  (iord  or  fracture  of  vortebrse,  but  more  often  resuitw 
from  diMt<»mi)er  and  deptnds  on  chronic  diHease  of  the  brain  or  Hpinal 
cord.  Siedaingrotzky  found  oedema  of  the  cord,  Johne  yellow  jiointH 
of  softening  in  it  ;  and  acute  or  chronic  myelitis  and  atrophy  of  the 
cord  have  also  »>een  detected.  In  three  dogH  and  one  rnbbit  Mauri 
noted  paralyHis  and  rolling  mv>vimcnts  ;  red  st)ftening  oi  the  cere- 
Ix'lhim  was  diHcovercd  on  post-mortem. 

Complete  and  incomplete  paraplegia  have  also  been  seen  in  swine. 
CompU'tt^  para[>legia  is  ommonest  in  sucking-pigs  on  account  of 
the  little  animals  being  trodden  on  by  the  mother;  in  older 
swine  rickets  may  produce  it.  Paraplegia  has  also  Ik-cu  seen  in 
birds  ;  Siedamgrotzky  noted  it  in  parrots.  Its  cause  is  little 
underst(MMl. 

Symptoms  and  course.  It  is  clear  that  conditions  (littering  o 
much  in  their  anatomical  causation  arc  not  likely  to  agree  in  their 
symptoms.  Nor  do  the  clinical  appearances  usually  exhibit  such 
well-marked  peculiarities  as  to  admit  of  definite  anatomical  diagnosis. 
The  nature  of  these  ccmditions  has  already  been  determined  to  some 
extent  in  man,  but  in  animals  it  still  remains  obscure.  Researches 
are  specially  needed  in  incomplete  paralysis:  exact  diagnosis  of  the 
causative  condition  in  complete  paralysis  of  the  hind-(piarters  is 
less  interesting  on  account  of  the  animals  being  killeil  as  incurable, 
or  dying  in  consetpience  of  decubitus  (a  (H>mplication  which  can 
seldom  be  prevented),  though  exceptions  occur  even  here,  as,  for 
example,  in  commotio  medullae  spinalis,  and  the  course  of  the  disea.se 
must,  therefore,  bt^  carefully  watched.  The  sudden  appearance  of 
symptoms,  however,  does  not  necessarily  indicate  acute  disea.se  ; 
an  army  horse  which  had  suddenly  shown  j>aralysis  of  the  hind- 
quarters was  found  to  be  suffering  from  .m  osteo-sarcoma  of  the 
spinal  column. 

Complete  paralysis  of  the  hind-quarters  is  distinguished:— 
(1)  By  inability  to  stand.  The  animals  lie  and  are  unable  to 
rise  without  a.ssistance.  Jn  exceptional  ca.ses,  the  function  of  the 
I  rural  nerves,  and  therefore  the  ability  to  stand,  is  preserved,  though 
the  aninuil  is  unable  to  walk.  This  may  be  due  to  the  fact  that  the 
lesion  of  the  spinal  cord  is  behind  the  exit  of  the  nerve  referred  to 
(fourth  to  sixth  lumbar  vertebra;).  The  same  peculiarity  also  occurs 
in  fracture  of  the  spinal  column  in  the  ilorsiil  regi<m.  as  has  l)een 
noted  in  horses.  Dogs  sometimes  learn  to  walk  on  the  fore-legs, 
as  related  by  Nocard  :  they  lift  tlie  hind-quarters  into  the  air  by 
powerfully  contracting  the  longissimus  dorsi,  &c.,  after  the  manner  of 
circus  dogs. 
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(2)  Rt'flfX  irritability  is  completely  in  abeyance,  and  the  animals 
make  no  resistance  to  the  operator's  manipulations.  This  is  always 
the  case  where  the  seat  of  disease  is  in  or  behind  the  lumbar  portion 
of  the  cord.  When  in  front  of  this  spot,  that  is,  in  the  dorsal  r-^gion 
or  further  forward,  reflex  irritability  is  not  only  retained,  but  may 
often  Ih^  abnormally  pronounced  (hypera>sthe«ia),  so  that  stimulation 
of  the  skin,  ligaments,  or  bones  (slight  blows,  or  pricks  with  a  needle) 
cause  active  contractions  in  the  paralysed  muscles.  Continuous 
,  (.ntraclion  (tramp)  may  thusla-  .-aused  (spastic  paralysis).  Nocard 
saw  increase  of  the  tendon  reflexes  in  a  dog. 

(:*)  In  grave  lesions  of  the  cord,  sensiblity  appears  to  Ik-  com- 
pletely lost  ;  in  myelitis  spinalis  it  is  at  first  not  much  impaired  ; 
its  routinuance  points  to  injury  of  the  posterior  columns  and  of  the 
grey  posterior  cornua.  In  pressure  paralysis,  sensibility  may  some- 
times Ik>  increased,  as  shown  by  Nocard's  rep»)rted  cases  in  dogs  ; 
movement  of  the  paralysed  hind-<iuarter  produced  aiute  pain 
(paraplegia  dolorosa).  The  examination  of  large  animals  is  mon- 
difficult,  iKH-ause  sensation  cniuiol  be  exactly  gauged,  reflex  move- 
ments l)eing  so  difficult  to  distinguish  from  those  caused  by  painful 
sensations. 

(4)  T')  the  above  cardinal  symptoms  of  paraplegia  are  adtled 
those  .)f  paralysis  of  tlu-  bladder,  recttim,  and  tail.  There  is  often 
incontinence  of  urine,  and  f*ces  cannot  Ik-  discharged  without 
assistance.  This  grouping  of  symptoms  generally  accc)m|)anies 
pressure  paralysis  from  fractures  of  vertebra-  or  of  the  sacrum,  from 
extravasation  of  blood  into  the  vertebral  canal,  and  in  rarer  instances 
from  tumours,  but  may  also  occur  in  concussion  of  the  spinal  cord. 
The  diagnosis  must  be"  based  on  the  history  of  the  case,  its  numner 
of  origin  aiul  course.  In  fractur.-s  of  the  vertebra-,  displacement 
of  fragments  or  crepitation  may   be  defected. 

The  symptoms  of  incomplete  paralysis  show  still  greater  variety  ; 
but  even  though  it  is  not  possible,  in  every  ca.se,  to  form  an  accurate 
diagnosis,  it  is  well,  from  the  clinical  .standpoint,  to  distinguish  two 

kinds  : 

(1)  Paraplegia  iiicomplcta  vera,   vel  si)inalis  (true  mcomplete  or 

spinal  paralysis)  ;   and 

(2)  Par.  incompleta  spuria  (incomplete  snurious  paraplegia). 
The  causes  of  the  tirst  lie  within,  those  of  the  second  withimt  the 
vertebral  canal.  Paraplegia  of  the  tirst  kind,  due  to  acute  or  chronic 
inflammation  of  tin  spinal  cord  and  's  nu>inbranes,  or  to  pressure 
and  degenerative  processes  in  the  mcltilhi  spinalis,  declares  itself 
by   the  following  symptoms:    - 
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1.  DiHturbance  in  movement,  diHtinguinhed  :— 
(a)  By  I08H  of  Htrength.  and 

(fc)  By  irregularity  in  movement.     The  animals  show  wcakneHu, 

and  ra[)i<lly  In'oome  tired  ;  the  hind  limlw,  though  able  to 

sustain   tlie   weight    of    the   binly,   only  slightly   assist   in 

forward    progress,    and.    during    walking,    make    irregular 

ataxic  movements. 

Ataxia   is  a  form  of   interference   with    movement    arising  from 

defective    co-ordination.     Tlie    proper    innervation    of    the    separate 

groups  of  nnis<-les  is  interfennl  with,  in  consecpience  <)f  which  their 

ccmtractions     are      not      harmoniously     combined.     Single     groups 

c<mtract  too  much  or  too  little,  others  too  early  or  too  late. 

In  horses  and  <logs.  such  symptoms  accompany  incomplete 
paraplegia.  Tlie  hind-feet  an-  lifted  hesitatingly  and  incompletely 
from  the  ground  ;  the  t(H>  may  be  (Iragged  and  gradually  worn,  or 
the  lieeis  may  first  come  in  contact  with  the  ground,  the  ten-  being 
tilted  at  each  step.  In  the  next  stage  the  foot  is  lifted  suddenly 
and  to  an  abnormal  height,  is  set  down  awkwardly  and  witli  a  tapping 
movement,  and  often  dcscriJK's  a  semicircle  outwardly  ;  the  feet 
are  placed  crosswise  over  one  another,  while  the  hind-((uarters  roll 
first  to  t)ne  side  and  then  to  the  other  {plaiting  the  legs).  These 
ataxic  movements  are  particularly  well  seen  wlien  turning  ;  the 
animal  ha.H  difficulty  in  backing. 

2.  Sensibility  and  refiex  irritability  are  generally  retained,  the 
latter  may  even  Ik-  incrciised.  causing  exaggeration  of  the  tendon 
reflexes.  In  general  the  same  remarks  ap])ly  here  as  were  nuide 
in  reference  to  con.olete  paraplegia. 

3.  Muscular  atrophy.  This  is  seldom  seen  in  incomplete  spinal 
paralysis,  or  is  confined  to  gradual  atrophy  of  botli  sides  in  conse- 
quence of  inactivity.  In  one  case  Cadeac  found  the  pectoral, 
scapular,  humeral,  femoral  an<l  facial  mut.les  soft,  yellowisli, 
atrophied  and  degt'nerated. 

4.  The  paraplegia  of  dogs,  due  to  disea.se  of  the  .spinal  column,  is 
almost  always  associated  with  spastic  contraction  of  the  extensors, 
and,  according  to  Dexler,  with  ana;stliesia  of  the  testicle. 

The  exceptional  occurrence  of  atrophy  in  the  spinal  form  of 
incomplete  paraplegia  shows  that  the  cause  lies  in  front  of  the  trophic 
centre  of  tlie  muscles,  that  is,  in  the  posterior  columns  of  the  medulla, 
as  paralysis  due  to  l)rain  injury  generally  takes  tlie  ."orm  of 
hemiplegia. 

The  several  causes  of  paraplegia  incom})leta  spuria  lie  outsiile 
the  spinal  cord  or  spinal  column.     Tliey  sometimes  consist  in  tissuring 
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«)f  vertt-hrw,  diw^iwe  of  the  inter- vertebral  diHCH,  (ir  ntill  more  frequently 
nmwular  diseaHe,  which  may  U-  ..f  a  rlieumatic  character,  due  t.. 
eliill  or  of  purely  mechanical  origin.  In  the  horne  the  latter  w  more 
frequent,  In^cauHt-  in  it  violent,  intriuHic,  or  extrinnic,  over-extenwon 
of  muHcle  produced  during  heavy  and  unwonted  exertion  w  common. 
When  aniraalH  are  continuously  overworked,  permanent  mterference 
with  muscular  f  unct  i.m  in  time  results,  causing  the  mechanical  efficiency 
of  the  muscle  to  become  impaired.  The  resulting  disturbance  has 
lK>en  referred  to  disease  of  the  fascia-,  but  the  truth  of  this  statement 
has  !iever  iKjen  satisfactorily  established.  In  this  form  muscular 
atrophy  is  well  marked. 

Volier  .Icscrihcs  a  form  ot  paraplegia  which  su.l.lciily  dcvclo|)tHl  in  a 
matt-  after  parturition,  simultaneously  with  defonnity  of  the  spinal  couniii 
twcen  the  14th  and  ir.th  dorsal  vertebra..  The  amn.al  could  stand, 
but  could  only  walk  with  difficulty  :  it  lumle  n.llingnu.vements  with  the 
hiiul-duartcrs.'  At  ftrst,  movement  was  greatly  interfere,  with  but  after- 
wanls  imi)rovc<l,  though  the  spinal  defonnity  continued  Johow  saw  a 
Kft^'n- vear-oUl  horse  which  had  suffeml  from  weakness  of  the  hmd-quart«rs 
for  a  iK-ritxl  of  six  months.  The  difficulty  was  greatest  in  the  moriung 
ou  getting  up  and  making  the  tit..t  few  steps.  One  day  complete  paraplegia 
suddenly  set  in.  The  botly  of  the  first  lumbar  vertebra  was  found  on 
iHjst-mortem,  U.  be  one-thinl  thicker  thtr  that  of  the  otheTs.  The 
Ekening  e.icroachtHl  on  the  vertebral  canal  and  pressed  on  the  spinal 
conl,  which  ha<l  correspondingly  dimiiU8hc<l  iii  thickness. 

Harms  found  the  connection  between  the  anU-nor  end.-*  of  the  glutei 
maximi  and  the  longissimus  dorsi  torn  away  .)n  both  sides  ui  a  four- year- 
old  horse  When  resting,  nothing  remarkable  could  be  seen,  but  during 
movement  the  hind-quarters  roUed  from  side  to  sulc.  A  large  cavity 
could  be  Ki'cn  on  either  side  of  the  spinal  column,  at  the  point  wher«  the 
hiree  gluteus  arises  from  the  longissimus  dorsi.  In  front  of  the  i  lum  an 
elevation  was  noticeable.  After  movement,  the  anterior  end  of  the  large 
gluteus  returned  to  its  normal  position,  as  could  easily  lie  seen.  No 
improvement  iK'cuned. 

Prognosis  in  complete  paraplegia  is  unfavourable,  and  only  those 
.■iises  due  to  concussion  of  the  cord  have  any  chance  of  recovery. 
In  large  animals  the  prognosis  is  much  less  favourable  than  in  small 
ones,  the  former  always  dying  at  an  early  stage  fr.im  decubital  necrosis 
and  horsi's  even  sooner  than  catttle. 

In  incomplete  paraplegia,  the  prognosis  naturally  depends  princi- 
pally on  the  nature  of  the  causative  process.  Kccent  and  sudden 
.iuxcs,  .•sp.Tially  those  resulting  from  accident,  otfer  inoc  hope  of 
recovery  tbaiilbe  more  .■.ironic,  which  arc  generally  d  '  to  some 
iiuiirable  disciuse.  The  <ondilioii  usually  Ik-coiucs  gradually 
worse,  though  at  times  it  seems  to  remain  nearly  statituiary,  and 
allows  animals  to  Im-  used  for  considciabte  periods  at  a  walking  paic. 
Treatment.     In  paralysis,    the  rnimal  must   have    a  suitable  soft 
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bed  and  if  unable  to  riHc  Ik*  frequently  turned  over  to  prevent 
decubituH.  Ea«ily  digested  footl  in  indicated.  The  bladder  and 
rectum  muHt  Ik*  emptied  from  time  to  time,  and  mimetimes  purgativcH 
are  desirable.  Further  treatment  muMt  depend  on  the  nature  of 
the  eauHe  ;  rent  and  cold  a]iplicationH  are  indicated  in  wuiH-rficial 
mechanical  injuries  ;  hot  moist  packs  or  applications  of  hot  sand 
or  bran  in  rheumatism  ;  at  the  ".ame  time  the  muscles  may  \n-  rubln-d 
with  stimulant  lotions,  &c. 

In  incomplete  paralysis,  treatment  must  Ixi  based  on  a  knowledge 
of  the  original  cause  ;  when  this  is  mechanical,  the  animal  should 
l)e  jilaced  in  slings.  Klieumatic  conditions  are  to  loe  treated  as  above. 
When  inflammation  of  the  spinal  cord  or  its  membranes  is  susjiected, 
irritants  like  mustard  poultices  or  cantharides  can  lie  employed.  To 
combat  atrophy  of  the  muscles,  gentle  exercise  should,  as  far  as 
possible,  be  given,  and  the  parts  ma.ssaged  Iv  •  kneading  or  striking 
(tapotement).  In  horses  good  resuhs  sometimes  follow  sufxjutaneous 
injecticm  of  veratrin,  or  gradually  increasing  doses  of  strj-chnine. 

In  dogs,  the  ccmtinuous  or  induced  electric  current  may  Im' 
employed.  The  induced  current  can  scarcely  Ik?  used  in  horses, 
on  account  of  their  geat  sensitiveness  to  it  and  the  resistance  they 
offer. 

In  dogs,  Zwicker  recommends  injecting  7  to  10  minims  of  a 
solution  prepared  as  follows:  Eserin,  tt  ;  pilocarpin,  12;  water,  80. 
He  gives  carbonate  of  potaiih  solution  in  syrup  internally. 

Mourot  claims  to  have  cured  paraplegia  in  a  horse  in  three  weeks 
by  subcutaneous  injections  of  testicular  extract  from  a  goat.  After 
removing  its  envelopes  the  testicle  wjis  rubbed  into  a  pa«*te  with 
water,  and  a  quantity  subcutaneoixly  injected  each  day.  Until 
confirmed  by  further  succes.scs  such  reports  sliould  Ix-  received  with 
caution. 


IX.-DISEASES    OF    THE    TAIL. 

(1)  PUTTiNo  on  one  side  operativ*'  wound>»,  injuries  of  the  tail  are 
most  frequent  in  dogs  and  oxen,  in  the  former  they  arc  caused 
by  blows  and  treads,  by  the  tail  Ix-ini.'  struck  against  the  walls  of 
the  kennel  or  other  otij»'cts,  or  by  its  ,,eing  run  over.  Defective 
sensibility  seems  to  play  a  certain  role  here,  {'ariesthesia.  that  is. 
abnormal  subjective  sensibility,  sometimes  causes  I'ogs  to  gnaw  the 
point  of  th»!  tail,  exposing  tlu-  vertebra-:  Prietscli  saw  this  in  a  lion. 
Pruritus  of  the  tail  in  horses  may  Iw  tiue  to  worms  in  the  rectum, 
to  acari  infesting  the  tail,  or  to  e<zenia. 

In  cows,  bruises  an    produced  by  blows  from  sticks,  by  violently 
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iH-ndina  «h»«  tail  t..  make  the  animal  iih.vp,  or  l.y  Hqurewng  it  In-twcen 
tw..  HtUk«,  which  in  don.,  for  the  mme  object.     At  one  time  the  r.H.t 
„f  the  tail  wa«  often  injured   by  operationn    intemled    to  eratluate 
.liHea^'.     Such   injurieH   were  «ometimeH   inHicted   on  Hwnie  for   the 
uuriM.se     of     I.UMHlin^.     In     oxen,      ,,leur..-,,neumonia     m.Hulati..n 
Hon.eti«u.«    ,,rodu,eH  severe   inHa.nn..ili..n    in   the  tail.  eH,H..uilly   if 
Heptie  material  is  employed.     SonM-times  the  tail  whilst  so.  e.    w.th 
dun«  is  ae.i<lentally  wounded,  or  it  n.ay  Ik-  bruised  in  a  eat  tie  truck, 
lujuries  of  this  kind  in  oxen,  when  not  pn.mpily  treate.l,  are  readily 
followed    by    infective   .ellular    inHainmation,    or    ulceratu.n.    which 
nmv  exteml  to  the  vertebra-  prmhuinK  a  chronic  disease  which  was 
formerly    viewc.l    .xs    sneeitic.     Ne.n«.is.    resulting    from    cellulitis, 
may  set  in  ami  cause  slouKhing  <.f  porti.ms  of  the  tail.      I  he  outer 
skin  iK'inK  closely  applied  to  the  .-audal   vertebra-,  severe  swelliuK 
at  the  root  of  the  tail  is  liable  to  Ik-  f..ll..we.l  by  ,iecr.«.is.  the  pressure 
exercise.1    by    the    greatly  .listeude.l    skin  impeding  circulation.     In 
the  h..rse  sometimes  the  tail   is  excoriated  and  partially  depilated 
from  incessant    rubbing,   the   itching   arising  from   irritation  caused 

by  pst)roptes  or  eczema.  ,  ..     .    i 

'  Symptoms  and  course.  Injuries  to  the  tail  are  easily  detected. 
Cellulitis  is  marked  by  diffuse  swelling,  which  often  extends  to  the 
body  causing  fever,  and  other  symptoms  of  c.mstitutumal  d.s  ur- 
hance  and  even  death.  In  ..ther  cases  the  inflammatory  Hwelling 
leaiU  to  partial  necrosis  of  the  tail  and  sometimes  sloughing  of  the 

^'^^Llvvv  of  the  tail  has  been  seen  in  the  horse,     f  adiot  and  Dollar 
describe    a    case    ("Clinical    Veterinary    Medicine    ami    Surgery    ). 
Two  growths  a.*  large  as  walnuts,  and  with  firm,  reddish,  excoriated 
surfaces,  appeared  on  the  lower  surface  of  the  tail  about   4  inches 
from  its  base.     There  were    other    smaller   growths.     Removal  and 
cauterisation    produced   temporary    improvement,    but    the   growths 
recurred     and    the    horse    was    eventually    slaughtered.     On    post- 
mortem examination  the  tissues  in  the  pelvic  region,  as  well  as  ti.e 
snleen,  liver,  and  Imigs,  were  found  to  Ik-  invaded  by  the  new  growth. 
In   dogs,  the  point   of   the  tail   is   often    raw  from  continually 
striking  against   neighbouring  objects  ;    it  may   be  covered  with  a 
dry  scab  or  with  fluid  discharge.     The  animal  may  lick  or  even  gnaw 
the  parts  continually,  exposing  the  last  two  or  three  caudal  vertebra-. 
The  condition  is  conunonest  in  short-haired  and  large  dogs.     Recovery 
may   follow    proper   treatment,    but   frequently   amputation   of    the 
exliemily  of  the  tail  i.s  necessary,  and  even  this  may  fail  to  stop 
the  process,  for  the  animals  gnaw  the  exposed  stump,  and  the  difticulty 
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ariMeN  dr  wiwt.     In  a  lion,  I'rictHch  twice  amputated  portioiiH  of  the 
tail  iH'fiire  healing  eiiHiied. 

Traatment.  Preventive  trealnietit  coiiMiHts  in  cleanlineHH  ;  wiien- 
the  parlH  are  already  infected  antiMe|)HiN  sin  mid  he  a<lopte<l. 

Tu  clu'ck  cellnlilis  it  may  Ik-  necesNary  to  Hcarify  the  «kin  of  the 
tail  len^thwiMe,  and  to  follow  this  hy  the  application  of  an  aiitiHcptic 
Hur^ical  <lreHHing.  Hlock  McarificH  iw*  deeply  an  tiie  p.  rioMteiiin.  and 
rnttH  in  connnon  salt:  or  tnrpeiitine. 

in  dof;s  it  i.s  JM-Nt  to  Hntear  tlie  wound  with  iodoform,  collodion, 
or  tar,  or  to  cover  it  with  a  dreHsin>{  and  leather  Hheatli  to  prevent 
tlie  animal  licking  and  Kim^inK  ^'x'  point  of  tlie  tail.  Sliould  thin 
fail,  tlie  part  nuist  la-  amputated.  SometimeH  cauterising  the 
stump  wi'l  Ik-  founil  useful.  Horses  are  occasionally  seen  witli  so- 
called  ■■  Rat-tail  "  or  loss  of  the  long  liairs  of  tiie  tail.  I'p  to  the 
present  the  ■■.'caj't  cause  of  this  atfection  is  unknown,  though  it  has 
iM'en  attrihuted  to  psoroptic  invasion  ;  nor  is  there  any  sure  means 
of  preventin>{  the  loss  of  liair,  or  of  assisting;  its  return.  I'crliaps 
th«'  iH'st  treatment  consists  in  periodic  tiiorou^h  washinj?  and  the 
use  of  sulphur  iodi<le  ointment.  I'opow  reconunends  scarification 
of  the  skin  of  the  tail,  hui  its  efficacy  recjuircs  furtlier  confirmation. 
Pruritus  can  Ik-  lessened  or  arrested  hy  frecjucntly  washing  the  tail 
with  carholic  lotion. 

(2)  Paralysis  of  the  nniscles  of  the  tail.  Ditticulty  in  movinjj  the 
tail  may  Ik-  caused  hy  fractures  of  the  sacrum  or  caudal  vertehra-, 
and  hy  inHaiumation  an<l  new  >;rowths.  hut  primary  nerve  disea.se 
of  th»'  cau«lal  musi'les  also  <K-curs  in  horses  and  dogs,  hoth  a»*  an 
accompaniment  of  paraplegia  and  indepeniU-ntly  of  it.  The  diseast- 
is  oftenest  seen  in  mares,  though  it  sometimes  attacks  geldings.  It 
generally  commences  slowly  ;  it  first  the  tail  is  not  carried  in  the 
ordinary  way,  hut  hangs  more  or  less  limply,  swinging  to  and  fro 
as  the  animal  moves,  and  la'coniing  soiled  liy  urine  and  fa'ces. 
After  the  lajise  of  several  months,  paralysis  of  tiie  Idaddcr  (incon- 
tinentia urina>)  with  fircal  retention  occurs,  and  manual  a.ssistance 
hecomes  necessary  to  empty  the  rectum,  tlie  last  portion  of  which 
is  gradually  dilated.  If  relief  he  not  afforded,  the  animal  suffers  from 
colic.  Tlu're  is  marked  ana'sthesia  of  the  hase  of  the  lull,  perineum, 
vulva  and  rectum.  Finally,  paraplegia  incompleta  appears,  with 
atropliy  of  the  nuisdes  of  the  ipiarter  and  of  the  hind-leg. 

In  189(1,  Dollar  saw  several  cases  as  sequelie  to  influenza.  In 
one  the  symptoms  were  preceded  hy  exudation  of  lymph  into  tlie 
posterior  chaml)ers  of  the  eyes  and  the  animal  became  temporarily 
blind.     All  of  the  cases  sieen  had  finally  to  be  slaughtered. 
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Doxler  {oimcl  thr  following  tt,.|H.«rHiu.-  on  tin-  |M)Mt-m<.rt.«iii  ex8»niiiRti..ii 
of  H  vuM'  'Hi.-  ««»ral  jHirtion  of  the  i.iiiwIi'h  of  th.-  tail  nhowi-*!  umrk.Hl 
fattv  <l.-«rlHTHtiou,  aii.l  llu-  in.i«  nlar  l.m..ll.-.  w.-iv  of  a  pal.-  y.-llow  •olour. 
Th.-'  inuml-s  ot  tlu-  tail  |.ro|Hr  w.iv  pal.',  t.anH|mr.i.t  unci  o..l.-m«toUH. 
Tl..-  n-.lMni  wan  tfmUlv  .lilat.Hl.  Th.-  in.uoiiH  i.uinl.raiw  of  th.-  Ma<l<l.>r 
wan  Hwoll.-i.    v.-llowish-ml  in  .-oUnir,  aii.l  uiu-v.-ii.     Kn.n.  th<-    aM  lun.lmr 

v.rtfliia  oiiwanlx  the  i-|.i<liiial  fat  ra|>iili.v 
<hmiiiiHh.'<l  ill  i|iiantitv  ami  tiiiullv  'lii*- 
ii|.|M-ar.-<l  ;  from  the  tirnt  na.-ral  v««rt.'lira 
to  itH  t.-rniiiiatioii  th.-  spinal  .anal  wan 
till.-iluilha  >,r.>yiMh-»hiti-,  firm  growth  of 
such  iliiiu-nsioi'is  at  it  .-oiihl  Kcarc-ly 
Ik-     .•xlia<t.<l.  ■.pi      iri      fiaKni.-iits. 

.Mi<ros<npi(all\.  this  jirowth  loiisist.-.l 
of  coimcliv.-  tissii.-.  partly  iiittrpos.-<l 
lirlw.fii  III.-  n.-rv.-  ImiikH.'s  ami  partly 
siirroimiliun  th.-  ii«-rv.-  st.-niK.  Th.- 
calihrc  of  the  \chs.-Is  was  ^n-atly  .liniin- 
ishcd  in  .onscciiu'iic-  of  t'.ii'k.-niiiK  "f  tlu- 
tiini.a  iiitiina.  Th.-  n.-rv.-  «'l.-nu-nts  had 
ini(l.-rt.'on.-  partial  fatty  ili-jj.-n.Tation. 
Tlu-  spinal  yannlia  in  th.-  lumbar  and 
sacral  r.-Kions  show.tl  marked  in.T.-aw 
of  till-  interstitial  nuitoriul  antl  lompl.-tf 
dciri-iu-iation  i>f  the  iii-rv.-  .-U-.n.-nts. 
Tlu-  i-onilition.  t'u-ii-for.-.  coiisist.-.l  in 
an    inHamniation  of    tlu-    laii.la  .-iiuiiui. 


F.a.  4.-.I.  *■'•'•  ■*•■-• 

Tlu-    i.nH-,-ss    sccon.larilv    alf.-ct.-d    th.-    n.-rv.-    trunks    an.l    spinal  nan^lia 

,„„|  led  to  d.-j: -ration  of  the  mus<-ular  jiroups  H.-rv.-.l  l.y  tlu-m. 

Prognosis  is  tmfavnural.ie.  as  trt-atnu-nt  ha,s  hith.-rt..  proved 
powerless  a^-ainst  this  gradually  i,r..nressiv.-  disease,  in  most  <as.-s 
stimulants,  tonies.  aiuJ  even  c^lec-trieity  wHl  hv  f..ui»d  useU-ss.  K.xh-r 
jrav.-  strv.-hiiin.-  without  sueeess.  The  auiinal  jrradually  l.e.-..mes 
w<.rse.  finally  unworkable,  and  has  to  be  k.lie.i.  A  mare  s.rn  by 
Deig.-ndeseh  di.d  from  rupture  of  the  bladd.-r. 
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(3)TumourN  of  the  tail  ocriir  in  hunteii,  oxi>n,  hiuI  (Iokh.     Fibromuta, 
rarrinoninta,   lM>tryi>my<-<)iniitit    ami    xarcoiitHta.    aiiti    in    olii    iiTfy 


Fr.:.  4.->4. 
Iiorsou    melanoinutn.    arc    !i'>t    ii!ii'<>i)i"i<>ii-     I^clmlianlt    and      'i  -tcn- 
l)auin  havf  s«'«'n  vawtiilar  new  growths  on  the  tails  of  oxen.      !  iicst' 
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^..tnetimes  start  from  the  skin,  sometimes  from  the  vertehrae  of  the 
tail,  and  procliice  ulceration,  or  they  extend  to  the  perineal  connective 
tissue,  and  lead  to  obstruction  of  the  bowel. 


''■^w^ 
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Diagnosis  is  easy,  but  it  is  otherwise  with  treatment,     ^..'pert^cial 
tumours,  that   is.  those  haviufi  their  seat   in  the  skin,  may  easily  be 


Fui.  4.-.O. 

remove.;  with  the  knife,  but  if  they  rise  from  the  vertebrir  ampu- 
tati<.n  of  the  tail  is  the  sole  resource.  Caudal  botryomycosis  when 
occurring  at  the  end  of  the  tail  may  be  successfully  arrested  by 
amnutnti..n  •  but  when  the  .Useas,.  ,  u'ks  the  base,  though 
operation    may   be   attempted,   treatiner     .,y    local   applications   of 
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iodine  and  administration  of  potassium  iodide  is  generally  preferable. 
Tumours  near  th«>  end  of  the  tail  are  dealt  with  by  docking  ;  those 
near  the  base  ivre,  however,  more  serious,  and  necessitate  amputation, 
a  double-flap  operation  being  that  generally  employed. 

Bayer  proce-?'.'^  .<^'  f'^Mows  :  After  shaving  and  disinfecting  the 
skin,  a  rubber  :  nrd  »s  tigiit  W  ipnlied  round  the  base  of  the  tail.  Two 
flaps  arc  ther  foriu-cl  l»y  scin. -elliptical  incisions  of  suitable  length 
so  as  to  ensur  s-,  'i.  iciit  skin  being  left  to  cover  the  stumj)  without 
tension.  The  >ail  i^  t''.  u  (ii'iticd  close  i.)  the  base  of  the  flaps,  by 
disarticulating  one  of  the  caudal  joints.  The  rubber  cord  is  then 
{•autiously  relaxed,  any  bleeding  vessels  are  picked  up  and  ligatured, 
the  wound  is  thoroughly  cleansed,  and  the  two  flaps  are  carefully 
brought  into  contact.  When  the  initial  incisions  have  l>een 
skilfully  made,  the  fla|)s  will  cover  the  stump  without  difticuity. 
and  without  being  either  tightly  stretched  or  inclosing  too  large 
a  cavity.  It  is  best  to  f.)rm  the  flaps  rather  longer  than  absolutely 
necessary  in  the  first  instance,  as  they  can  afterwards  be  easily 
reduced  with  scissors  or  the  knife.  The  edges  arc  then  iirought  into 
exact  contact  <■  ith  cl(iscly  inserted  silk  sutures,  and  should  any 
cavity  remain  a  couple  of  "  tension  sutures  "  are  used  to  obliierate 
it.  The  several  stages  of  the  operation  aie  well  shown  in  the  fore- 
going illustrations  (Figs.  ^')',i  to  ACM). 
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X.-NECROSIS    OF    THE    LUMBO-DORSAL    FASCIA. 

The  himbo-dorsal  fascia  (fascia  liiinlto-dursalis)  lies  lieueath  the 
panniciiliis  in  the  rc^'iim  of  the  hack,  ami  covers  the  dorsal  extensors  like 
a  sheath.  Its  siiiKTticial  portion  ari,-<es  from  the  iint<'r  aiijilc  of  the  iliutn. 
l)ecoiiies  attached  t<i  tin  su]KMi<)r  s|)iiioiis  processes  of  the  liiinl)ar  aiitl 
dorsal  vertel)ra'  and  to  the  ligament uiii  uuchu'.  anil  contlinuMi  downward 
in  the  fascia'  of  the  ahdoiaiual  imisclcs.  and  forward  to  the  scapular  fascia. 
Its  deep  |x>rtion  is  continetl  to  tlie  lumbar  rc>;ioii.  It  connects  the  trans- 
verse processes  of  the  liimt)ar  vertebra'  to  one  another  and  to  the  outer 
angle  of  the  ilium.  The  dorsal  fascia  gives  attachment  to  various 
nuiscles,  and  forms  the  medium  of  coniieetioii  between  the  extensors  of 
the  hack  and  the  nuiscles  of  the  hliid-(iuarter.  It  is  best  (levelo|H-d  in 
horm\s. 

Suppuration  in  the  skin  of  the  back  following  external  injury 
with  infect i(m.  .sometimes  results  in  necrosis  of  the  dorsal  fascia. 
Sooner  or  later  large  tracts  are  ilestroyed.  Miiller  has  repeatedly 
seen  tliis  in  horses  :  cases  last  for  weeks,  and  give  the  greatest 
difficulty  in  treatment.  Recovery  is  quickest  after  surgical  removal 
of  the  diseased  portion  ;    pus  formation  is  checked  by  coiitinuous 
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irrigation  with  disinfectants.  Schmidt  saw  a  foal  in  which  the  fascia 
was  the  seat  of  punilent  necrosis  extending  from  the  withers  to  the 
pelvis  On  incision,  necrotic  pieces  of  tissue  and  offensive  pus  were 
discliarged.  Although  the  ribs  could  be  felt  on  introducing  the 
Hnger,  recovery  occurred  in  six  weeks  by  using  carbolic  lotio-,  but 
few  cases  prove  so  rai)idly  amenable  to  treatment. 
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DISKASKS   OF   THK    FORK    LIMB. 

A.     DISEASES    OF    THE    SHOULDER    REGION. 

I.— FRACTURES    OF    THE  SCAPULA. 

On  account  of  the  powition  and  slight  mobility  of  the  scapula 
ill  domesticated  animals,  it  Ls  comparatively  seldom  broken,  though 
fractures  are  described  as  having  resulted  from  blows  with  blunt 
bodies,  from  collisions,  kicks,  treads,  and  falls,  pai-ticularly  from 
falls  on  the  shoulder,  or  with  the  legs  widely  straddled.  Trasbot 
saw  the  scapula  fractured  by  struggling  whilst  in  hobbles  ;  oxen 
occasionally  fracture  the  bone  in  falling.  The  accident  b*  also  at 
times  caused  by  violently  rcining-up  animals,  the  neck  of  the  bone 
lieing  then  generally  broken. 

Sometimes  the  cervical  or  dorsal  angle  is  broken  across,  son-etimes 
the  spine  or  body,  not  infrequently  th«'  neck  or  picnoid  cavity.  The 
greater  number  of  these  fractures  arc  subctitaneous  ;  only  occasionally 
Is  the  skin  |)erforated.  Such  fractures  are  commonly  tissuwd.  but 
comminuted  fractures  also  occur.  Complications  are  'ommonest 
after  fraciures  of  the  spine,  the  fragments  of  bone  Iteconr  necrotic 
and  causing  abscess  formation.  -Moiler  sasv  one  in  a  horse  which 
wa«  working  in  a  gravel-pit  during  the  winter.  The  scapula  was 
crushed  into  mori'  tlian  eighty  pieces  by  the  falling  >f  a  mass  of 
frozen  earth. 

Diagnosis.  Ill  well-nourished  animals,  notably  in  horses,  and 
in  ca.ses  where  .severe  swelling  has  occurred,  diagnosis  Ls  ilitticult. 
Displacement  of  the  broken  fragi'"  ..s  Ls  often  slight,  and  crepitatif)n 
may  be  entirely  absent.  It  is.  therefore,  clear  that  every  marked, 
rapidly-protluced  lameness,  which  Ls  evident  both  when  the  animal 
stands  on  the  limb  and  when  it  moves,  must  awaken  suspicion  of 
fracture  of  the  scapula,  provided  there  is  no  other  .self-evident  cause. 

Fracture  of  the  scapular  s])ine  Ls  the  only  one  of  the  above 
conditions  in  wiiich  the  foot  may  be  placed  on  the  ground  ui  the 
usual  way,  though  movement  Ls  then  in  the  highest  degree  painful. 
In  fracture  of  the  scai)ular  spine,  and  of  tl.  ■  anterior  or  posterior 
angle  of  the  scapula,  the  fragments  can  be  dLsplaced  with  the  hand. 
Fractures  of  the  neck  of  the  scapula  are  attended  with  excessive 
mobility  of  the  limb,  especially  in  ab-  end  ad-  duction.     Fractures 
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of  the  borly  are  most  (iifficult  to  (liagnow,  \n:i  may  ■  ^  Ik-  siirmwed 

if  crepitation  Ik-  pn^sent  uliilst  the  liumerus  is  ki.  >mi  t..  be  intact, 
course  and  prognosis.  Th.-  nearer  the  fracture  is  to  the  lower 
end  of  the  ix.ne  the  graver  tlie  condition.  This  principle,  estabhshed 
by  Binz.  nuist  be  l)orne  in  mind  ;  it  rests  on  the  fact  tliat.  in  fractures 
of  the  upper  portion  of  the  scapula,  the  fragments  are  not  so  easily 
dLsj)hieed.  and  the  pain  is  less. 

The  prognosis  of  fracture  through  the  glenoid  cavity  is  most 
unfavourable  in  working  animals,  and  especially  in  horses.  Anchylosis 
almost  alwavs  follows,  and  in  (•onse(iuen(e  the  animal  is  permanently 
lame.  Fracture  near  tlie  neck  of  the  scapula  does  not  necessarily 
prevent  the  animal  again  becoming  useful,  especially  if  the  fragments 
are  not  much  displaced;  sometimes  perfect  usefulness  is  restored. 
This  is  oftener  the  case  in  fractures  of  the  l)ody.  and  almost  always 
so  in  fractures  of  the  spine  and  up|)er  portions  of  tlie  scapula, 
provided  they  remain  sul)cutaiicoiis.  Compound  fractures  are  always 
dangerous,  because  of  infection  extending  iK'iieath  the  fa.scia  of  tliis 
region,  thougli  com|)ouiid  fractures  implicating  only  tiie  spine  often 
heal  if  sufficient  lime  be  given  for  the  separation  and  discharge  of 
the  fragments.  Tiie  less  the  pain  and  lameness  the  greater  tlie 
(bailee  of  healing:  but  when,  in  horses  ami  cattle,  such  symptoms 
are  marked,  it  is  better  to  slaughter  the  animals  unless  they  are  of 
particular  value  for  stud  purpos.s.  as  they  suffer  severe  loss  of 
condition  during  recovery.  Marked  pain  forces  the  animal  to  rest 
entirely  on  the  other  foot.  an<l  there  is  then  danger  of  laminitis  and 
-Uscent  of  the  fetlock,  especially  if  the  patient  stamis  contimially. 
Increased  pulsation  in  the  metacarpal  artery,  and  attempts  to  rest 
the  foot,  point  to  this  com})licatioii.  which  is  so  painful  that  the  animal 
generally  lies  down  anil  cannot  be  moved.  Death  may  then  occur 
from  decubitus. 

Ill  small  animals,  parlicularly  in  carnivora.  subcutaneous  fractures 
of  the  scapula  generally  unite  in  four  to  six  weeks,  but  lameness 
sometimes  remains,  in  a  few  cases  necrosis  of  the  entire  scapula 
lias  been  seen  after  fracture,  {('adiot  and  Dollar's  ••Clinical 
Veterinary  .Medicine  and  Surgery.") 

Treatment.  Displaced  portions  must,  as  far  as  possible,  lie 
replaced,  which  Ls  easiest  with  the  patient  in  the  prone  position  and 
under  chloroform.  In  large  animals,  however,  tiie  operation  is  always 
difficult,  and  even  when  successful  does  not  ensure  that  the  fragments 
will  remain  in  position  The  bandaging  and  plasters  so  often 
ivcommende<!  an-  of  little  use  except  in  small  animals.  When  puin 
is  not  sufficient  to  compel  the  animal  to  keep  the  lame  liml>  at  rest, 
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Flu.  457.  -  Tiitiil  lu'oriwis  of  tlic  sca[nila.     «,  SrcuHsliiim  ;   h.  casi'  iif  ImTir  IcMiiU'd 
l)y  till-  peril  i.ftfiim  :  <•.  xpaoc  tilled  with  pus  in  fresh  speeiiiien.      (Hodilers  mse.) 

ami  eiJj)ecial!y  when  weight  ciuiniit  Ix-  l>orrie  on  it,  early  xiaughtor  is 
preferuhle  to  tifatineiit,  with  its  doubtful  rfstilt.«.     Animals  which 
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lie  dc.wn  «h.)uld  have  a  thick  ntraw  Imd,  ..thenviw^  they  may  »h^  plated 
m  clings,  and  kopt  .vh  .luict  ««  inmMe.  If  in  compound  fra<-turi>8 
treatment  !-  resolved  on.  attention  should,  first  Ik.  d mooted  to 
n-ndering   the   wound   aweptic,    and   to    keep    it   ho;    a  dreHsmg   js 

indispensable.  , 

In  small  animals  suitable  bandages  an.  moK'  easily  applied.  I  hey 
should  include  the  thorax  and  lower  part  of  the  neck,  so  as  to  ensure 
their  remaining  in  position. 
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1I.-FRACTURES   OF   THE    HUMERUS. 

T.ioii-m  fractures  of  the  iiumerus  are  a.s  a  whole  uncomi.u.n  in 
animals,  they  nevertheless  occur  with  some  frequency  m  dogs,  m 
which  one  or  other  condyle  bn-aks  away  from  the  lower  end  ..  the 
humcnis  Peuch  and  others  have  seen  double-sided  fracture  of  the 
humerus  in  horses.     Fracture  occasionally  follows  muscular  exertion. 


Ki.i.4ri«      Fractviroof  tliehumorus.     (Hodder'soase.) 

as  in  rearing,  or  even  in  trotting.  Horses  at  grn«s  may  Ik-  kicked  on 
the  arm  Comminuted  fracture  may  oc-ur  with<.ut  mculent  while 
the  iu.rse  is  trotting  at  a  moderate  pace  over  paved  streets  ami  horses 
returning  from  the  forg."  after  shoeing  and  without  fa  Ung  may 
sustain  fracture  of  both  humeri.  Drosse  saw  fra.lun.  of  the  "  outer 
ami  upper  ,.rotulK>rance  of  the  humerus"  (ridge),  and  removed  the 
pu.,.e  of   bone;    recverj-  occurred  in  f<.urteen  days.     Six  or  seven 

weeks   later  the    animal   stumbled  and  broke   th.-   humerus    ,n   the 

direction  of  its  length. 

Fractun-s   of   the   diaphysis   of   the   humerus   are   conunonest    m 

c.attie    and   .logs,    an.l    an.    pn.duced     by   external    violence,    kicks. 

collisions,  treads,  or  accidental  falls;    occasionally  in  hon.es  by  the 

.j„i„,,l.   iM-ing  s„d,len!v   v.heeled    nn.n.l   whilst    Innng    ridden.      Ihe 

kgure  shows  the  humeVu^   of  a  hon^e  which  ran  away  and  can.e  m 

collision  with  a  wall. 
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Fracturt's  of  the  condyleH  an*  caused  by  treadM,  notably  in  dogs, 
though  Hiniilar  cases  have  ixH'n  seen  in  horses.  Sometimes  tho 
external,  sometimes  the  int^Tnal  condyle  Is  bn)ken  off  in  consequence 
of  the  supporting  leg  making  a  violent  rotary  movement,  or  tho 
frw  Ic'?  l)eing  excessively  ad-  or  ab-  ducted.  In  dogs  such  fractuK's 
an-  produced  by  awkwardly  jumping  or  falling  from  a  chair  or  table. 
Of  twenty-six  fractures  of  the  humerus  in  dogs  treated  by  Siockfleth, 
seven  w^re  thn>ugh  the  diaphysis  and  nineteen  through  the  condyles. 

As  a  rule,  diagnosis  of  fracture  of  the  diaphysis  offers  no  difficulty. 
There  is  severe  pain  both  when  the  animal  stands  on  the  limb  and 
when  it  moves  ;  swelling  and  abnormal  mobility  and  crepitation 
when  the  scapula  is  fixed  ;  the  other  bones  of  the  limb  are  found 
intact.  In  such  cases  then-  can  i)e  no  doubt.  It  is  more  difficult 
to  detect  fracture  of  the  condyle.  Sf)metimes  the  disconnected 
condyle  Is  movable,  and  there  may  l>e  crepitation ;  diagnosis  is 
easiest  in  the  dog.  On  account  of  the  anatomical  construction  of 
the  elbow-joint  in  dogs,  the  external  condyle  when  broken  off  is 
usually  drawn  upwards,  whilst  the  internal  iK'comes  visible  on  the 
inner  sitle  of  the  elbow-joint,  and  appears  lower  in  j)osition  than 
usual.  This  increased  prominence  of  the  internal  condyle  seems 
to  have  given  rise  to  a  belief  that  in  the  dog  it  (the  internal  condyle) 
is  the  more  frequently  fractured.  In  horses  there  is  severe  lameness 
when  the  limb  is  carried,  and  uiability  to  i)lace  weight  on  the  foot. 
The  leg  Is  adilucted  (turned  in)  in  fracture  of  the  extensor  condyle, 
and  abducted  (turned  out)  in  that  of  the  flexor.  In  the  former  case 
the  lower  joints  of  the  limb  arc  excessively  flexe<l,  so  that  the  front 
of  the  hoof  is  in  contact  whh  the  ground,  owing  to  the  relaxed 
extensor  muscles  being  loosened  from  their  upper  j)ouits  of  insertion. 
During  recovery,  this  abnormal  position  of  the  limb  often  suddenly 
disappears,  and  if,  ui  fracture  of  <l  .  Hexor  condyle,  weight  l)o  then 
placed  on  the  foot,  the  knee  is  excessively  extemled.  so  that  the 
anterior  surface  of  the  limb  appears  concav.^  ;  this  Is  particularly 
noticeable  during  trotting,  at  the  moment  when  weight  is  placed  on 
the  foot.  When  accompanying  abnormal  flexion  of  the  elbow-joint, 
this  symptom  is  explained  by  the  relaxation  of  the  flexor  metacarpi, 
consequent  on  loosening  of  its  upper  point  of  insertion.  The  same 
Is  true  of  the  flexor  tendons  in  fractures  of  the  inner  condyle. 
Otherwise  this  symptom  only  occurs  in  rupture  of  the  flexors,  or  in 
fractures  of  the  pisiform  bone,  and  Is,  thereforts  of  ))articular 
diagnostic  value.     It  does  not  tujcur  in  carnivora. 

Fissuring  of  the  humeni?,  or  ^acture  of  the  outer  wall  of  tL^  shaft 
with  depression  of  the  broken  part,  can  scarcely  be  diagnosed  owing 
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to  the   thick    iniisfuhjr  covering   of   the   Iwne,   though   it    may   l)e 

HUxpected. 

Course.  In  camivora,  fractureH  of  the  condyles  almost  always 
unite  in  Hix  to  eight  weeks,  though  some  interference  with  movem  at 
of  the  elbow  may  remain.  Stoekfleth  and  Moller  in  dogs  have  sten 
such  fractures  occur  in  both  legs  simultaneously,  and  yet  reunite. 
Miiller's  case  was  in  a  sporting  dog,  which  afterwards  regamed  its 
usefulness.  Opinion  should,  however.  Ik-  guanlcd,  as  the  condyle 
sometimes  fails  to  heal,  ami  in  old  dogs,  even  when  this  occurs, 
movement  of  the  cll)ow-j«)int  is  often  very  limitwl  on  account  of  callus 
formation.  In  another  case,  in  a  horse,  recovery  took  l>etwt>en 
two  and  three  months,  and  yet  the  animal  was  Hnally  (luite  able  to 
work.  Williams  api)ears  to  have  had  less  favourable  results,  for  he 
declares  that  uni..ii  of  the  broken  condyle  seUlom  occurs,  ami  that 
in  consequence  lameness  is  permanent. 

Fracture  of  the  diaphysLs  is  l-ss  ho|>eful  in  all  classes  of  animals, 
especially    in    draught -h..rses.    and    as    a    rule,    no    goiMl    comes    of 
attempting  treatment.     It  Is  otherwise  with  valuable  breeding-horses, 
particularly  if  of  <|uiet   temperament,  ami   in  the  smaller  domestic 
animals  healing  is  (piite  possible  so  long  as  displacement  is  not  great, 
and  the  other  f..ot  is  able  to  Is-ar  w.-i^ht.     Under  these  circumstances 
recoveries  have  Ik-cii  noted.     Warnecke  saw  fracture  of  the  humerus 
in   a   slallion.    ami    Meredith   compound    kmgitudiiial    fracture   in   a 
horse,    reunite    in    ten    weeks.     Numerous   fragments   of    lK>ne    were 
removed   and   an   antiseptic   dressing   applied.     Numln-rs   of  similar 
;ases  hav.'  In-en  reporte.l.     Vogt   relates  a  ca.se  where  in  a  cow  the 
broken  shaft  of  the  humerus  united.     A  serious  point  for  c(msiderati<m 
is  whether  the  marked  shortening  of  the  limb,  which  always  occurs 
in  imi)acted  frachm-.  may  not  mak.-  the  horse  or  ox  useless      Prognosis 
is  more  hopeful  in  small  animals,  especially  when  th.'  fragments  are 
not   much  displaced.     Not  only  is  reduction  easier,  but   m  carnivora 
the  humerus  may  Iw  supported    with   bandages,   particularly  if   the 
fracture  is  near  the  lower  end. 

Treatment.  In  horses  and  ca  .le  suitable  bandaging  can  scarcely 
1h-  cfTccted,  and  recovery  must,  then-fore.  In-  left  to  nature.  The 
.omplicatcd  dressings  recommended  in  France  do  not  seem  to  assist 
much  in  retaining  the  fragments  in  posit i(m. 

Calves  and  young  cattle  sometimes  make  remarkable  recoveries 
when  left  untreated  in  a  loosebox  or  shed.  In  carnivora,  on  the 
otl..>r  hand,  the  lower  portion  of  the  humerus  may  lie  bandaged, 
anil  in  them  it  Ls  als(.  possible  completely  to  rix  the  broken  condyle. 
A  plaster  bandage  is  applied  extending  from  the  metacariius  as  high 
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OH  powBiblc,  and  care  taken  that  the  elhow-joint  in  luoderately  Hexed. 
HO  an  to  avoid  a  had  poMition  afterwar»ls.  The  lower  part  of  the 
limb  Hhould  neither  In.'  fixed  in  a  puwitionof  exeensive  supination  nor 
of  pronation.  In  three  to  four  weeks  the  animals  eommence  to 
plaee  weight  on  the  foot,  and  the  ImndaKe  miiy  then  Ih-  removed. 
At  first  the  ellKJW-joint  cannot  Ik'  freely  moved,  hut  the  amplitude 
of  Minvemeeit  gra<lually  increases,  especially  if  passive  exercise  he 
given.  In  one  case  Frick  attempted  to  fix  flu-  displaced  condyle  in 
position  with  lM)ne  sutures.  I)ut  the  hone  proved  too  friable  ami  the 
sutures  tore  out.  Such  operations,  however,  are  perfect ly  pnicticabic 
provide<l  careful  anti.sepsis  Iw  observed  ;  the  fragment  may  Ix-  ti.xed 
in  position  with  wire  sutures,  or,  as  in  human  |)ractice,  with  ordinary 
wood  screws  which  have  Ik-cu  silvercil. 

Large  animals,  and  notably  hoi-ses.  re((uire  slinging.  After 
prolonged  slinging,  however,  tin-  animal  uuiy  show  signs  of  acute 
lamiuitis  in  the  foot  on  which  it  stands.  Despite  the  risk  of 
displacement,  there  is  then  no  other  couiNe  open  but  to  allow  the 
animal  to  lie  down,  trustiiig  that  union  may  Ih-  sufficiently  far 
advanced  to  prevent  bad  coiisccpienccs.  The  bed  unist  Ik-  soft  and 
the  box  roomy.  If  the  animal  refuses  to  lie  down,  there  is  little 
hope  of   recovery. 


III.     DISEASES    OF   THE    SHOULDER  JOINT. 

The  shoulder-joint,  which  in  all  <loniesticatcd  animals  is  a  ball-iuid- 
s<K'kct  joint,  possessj's  a  la.\  capsular  ligament.  The  leinfoivc-ment  of  the 
capsule  in  front  by  strong  connective  tissue  and  the  protection  afforded 
by  nuis<'les,  limit  movement  In  the  joint,  and  only  allow  niiHlcratc  abduction, 
adduction,  and  rotation,  though  .  considcialilc  tiexion  and  extension. 
KU-xion  o!  he  shoulder-joint  is  limited  by  the  biceps,  extension  by  the 
j'aput  nnisi'lfs,  abducti<ai  by  the  suliseapularis.  aihiuction  by  the  antea 
an<l  postea  spinati.  so  that  the  shoulilci'-joint  in  domc.Hticatcil  animals 
jMissesses  far  less  mobility  than  In  man.  The  oval,  nearly  Hat  glenoid 
cavity  is  nnich  smaller  than  the  head  of  the  humerus.  In  swine  and 
carnivora.  the  size  of  the  former  is  increased  l>y  a  eartilaginous  margin. 
In  these  animals  the  shoulder-joint  is  also  eonnei'te<l  with  the  bursa 
intertubercularis. 

(a)  Luxation  of  the  Shoidder-.loint.  -Complete  displacemeni  is 
much  rarer  than  in  man,  though  it  occurs  both  in  horses,  ruminants, 
and  dogs.  In  swine  and  carnivora,  the  position  of  the  caf)ut  humeri 
Is  ensured  by  the  eartilaginous  extension  of  the  glenoid  cavity  :  in 
the  horse,  by  the  tendinous  biceps  muscle. 

Luxation  can  generally  !«.-  referred  to  excessive  flexion  of  the 
joint,   and  the   humerus   i.s,   therefore,   always  thrust  forwards  and 
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iipwanlH.  the  head  of  the  hone  iH-inn  tlweovernl  in  front  of  and  almve 
the  Klenoi.1  .avitv  ■■>(  the  s.-apula.  Am  tlie  hieepn  iniwele  antag..nweH 
thin  movement,  displacement  can  only  .K<ur  when  that  muHcle  w 
partially  n-laxed.  as  it  w..ul<l  U-.  for  instance,  .hiring  HimuHaneous 
flexion  of  the  ellM.w-joint.  For  this  n..i«on  luxation  of  the  shou  der- 
joint  rcHults  m.mt  fre(,nentlv  from  falls  in  jumping.  A  sudden  check 
to  the  movement  of  the  lower  portions  of  the  leg  may  als..  hrmg  it 
alH.ut.  Hertwig  saw  sevc  .1  sn<h  displacen.ent«.  on  account  .»f 
the  f.-i't  striking  against  some  ..Iwtniction  in  leapmg.  ExcesHive 
m..venients  of  ahduction  may  also  result  in  the  hea.l  of  the  humenis 
iH-ing  (lisplaced  inwardlv  In-ynd  fie  glenoi.t  cavity  of  the  scapula. 

Symptoms.  The  acci.ient  is  distinguished  l>y  excessive  lameness, 
which  appears  su.hlcniv.  aiul  is  most  marked  when  the  leg  w  »)emg 
movc.1.  Passive  movement  of  the  joint  is  also  interfered  with. 
Whilst  there  is  nuich  difficulty  in  flexing,  ami  still  more  m  extending, 
the  joint.  alKhution  and  adduction  are  ahnormally  easy,  ami  the 
leg  appears  shortcne<».  Provided  swelling  Ik-  not  excessive.  disl.)cat ion 
of  the  head  of  the  l)one  can  he  discovered  hy  palpation.  Pre«suri> 
on  the  parts  pro(hiccs  pain.  C.mplications,  like  fracture  of  the  scapula 
(1  hunM>nis.  often  coexist. 

Prognosis  and  course.  'I'he  results  of  many  (.Iwervations  seem 
to  indicate  that  even  c.mplete  luxation,  if  early  re.hiced,  can  l)e 
cured  in  two  to  three  weeks.  Smith,  after  reducing  a  supp.med 
.Uslocation  under  chloroform,  caused  the  horse  to  Ix-  moved,  ami  it 
then  showed  no  distinct  lameness  :  eight  days  later  it  was  nearly 
sound.  The  diagnosis,  however,  in  this  case  Is  not  ht>y..iul  question. 
In  other  cases  reduction,  even  under  aiia'sthesia,  »>eing  impossible, 
chronic  lameness  remains.  In  working-horses,  it  is  best  to  wait 
for  eight  to  f.mrttH^^n  duvs  after  reduction,  and  if  in  this  tune  no 
improvement  Is  manifest,  the  animal  should  Ik-  slaughtered. 
Reduction  In-ing  easier  in  small  animals,  the  prognosis  is  correspondingly 
more  favourable. 

Treatment.  In  large  animals,  which  -stand  quietly,  attempts 
may  Ik-  made  to  reduce  the  dislocatitm  without  casting.  Siedam- 
gro'tzky  advises  that  one  man  should  hold  the  auimaPs  head,  another 
•  Iraw  the  leg  forward,  ami  a  third  press  on  the  knee-jomt  to  extend 
it  whilst  the  operator  endeavours  to  n-turn  the  head  of  the  humerus 
„;  the  joint  .avitv  bv  stnmg  pressure.  Should  this  fail,  the  animal 
must  be  cautiously  ca.st  and  the  attempt  repeated.  To  produce 
mus.ular  relaxation  anaesthesia  is  necessary,  but  if  fracture  of  the 
glenoid  portion  of  the  scapula  coexist  with  luxation,  the  humerus 
will   not    remain  in  proper  position.     A   noose  Is  passed  round  tlie 
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leg.  and  two  or  thnn-  |»«»w<'rfiil  nun  t-ffect  cxtonnion  liy  pulling  on 
it.  Oounter-i'xt»-n«ion  i.x  provided  l»y  a  girth  |)/ih«c<I  mnnd  tho  anip'Hl'H 
ImhIv.  The  o|K'rator  sliinds  on  tin-  joint  and  sii}MTvis('H  thf  dir.'ction 
of  oxlonMion,  whilst  t'ndt'avonring  to  replac*'  thi'  head  of  the  hone. 
SuiceHHfui  n-dnction  in  nolificii  by  the  pnxluetion  of  a  loud  cliek 
and  hy  n-Htoration  of  free  niov«'nienl  to  the  'imh.  Failing  rr-duct ion 
hy  thin  method,  the  elhow-joint  \h  strongly  flexed,  and  fresh  attempts 
made  ;  if  the  head  of  the  humerus  lies  in  front  ot  the  glen<»id  cavity, 
tiiis  way  is  more  likely  to  Ik-  successful.  The  shoulder  muscles  retain 
the  parts  in  position,  so  that  Immlaging  Ls  not  usually  necessary. 
l.iode?.7,ano.  however,  in  the  case  of  a  <'ow.  c\i(  away  the  hair  from 
the  shoulder,  smeared  the  par's  with  a  mixture  of  pitch,  turpentine, 
and  wax,  and  applied  a  stiff  piece  of  cloth  ;  when  the  mass  l)eeame 
hard,  fresh  layers  were  applied.  In  pronounced  inHammation,  cold 
applications  are  indi<a(e<l.  Absolute  rest  is  necessary,  and  should 
Im'  continued  as  long  as  any  trace  of  lameness  exists.  To  prevent 
recurrence,  which  Ls  liahh'  to  follow  attempts  to  rise,  the  i)atient 
should  f)e  placed  in  slings  for  a  few  weeks.  Blistering  also  diminishes 
free  movement  of  tlie  sliouldcr  and  tends  to  prevent  recurrence. 
Bourgelaf  emjiloyed  an  iron  splint  like  a  horse-collar  to  assist 
retention.  'I'he  apparatus  is  generally  unnecessary,  unless  the  animal 
(m'  allowed  to  lie  down. 

(b)  Contusiims  and  Distortions  of  the  Shouldei-.loint.— These 
accidents  are  in  gi'ueral  rare.  The  absence  of  firm  ligamentous 
stnictures  tends  to  prevent  distortion  occurring,  while  the  muscles 
of  the  slioulder.  especially  the  biceps,  shield  the  joint  from  contusion. 
As  long  as  the  limb  remains  in  its  normal  relationship  to  the  trunk, 
even  the  violent  concussion  resulting  from  falls  is  not  injurious. 
On  the  other  lumd,  both  exci-ssivc  abduction,  adduction,  and  rotation. 
prf)duced  by  slips,  falls,  or  attemjits  to  free  the  foot  which  has  become 
fixed  in  sonu>  ob.struction,  may  result  in  distortion  of  the  joint.  The 
many  lamenesses  descrilR-d  under  this  head  consist,  however,  in 
injuries  to  the  biceps  and  to  the  bursa  interlidK-rcularbi. 

Symptoms.  inflammatory  discu.sc  of  the  shoulder-joint  is 
recognised  by  sud(U'n  lameness  when  lifting  the  leg.  by  the  limb 
being  abducted,  and  by  the  animal  In-ing  unwilling  to  place  weight 
on  the  foot.  The  forwartl  stride  is  siiortene<l.  the  movement  of  the 
limb  is  slow,  the  backward  movenu-nt  impaired,  so  that  the  hoof 
Is  dragged  along  the  ground.  Intlamniatory  swelling,  accompanied 
hy  increased  warmth  and  pain,  appears  about  the  shoulder. 
Diagnosis  ie<  often  doubtful,  and  the  dL-iea.'^c  then  falls  under  tlu- 
category  of  shoulder  lameness  (.see   "Shoulder  Lameness'"). 
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Prognosis  and  course.  Th.-  'l«'Kn-.-  .ukI  .xt.-it  of  th.-  iiijurieH 
HMM(Miut.'«l  with  .lwt..rti..h  lK-in.«  v.-ry  vuri.-<l  (.r..Kn<mw  in  i-qiiully 
uncTtiiiii.  It  miiHl,  tli.-n-f(ir.-  In-  priiui|mlly  jjiii.l.-d  by  the  iU'Hrt'i- 
of  l.iiiH-n.'HS  and  tin-  (Imr.utiT  of  tlu-  local  syiii|>torn«,  nn  w.-ll  iw  l>y 
th.'  timi-  <hiriin{  whi.  h  Ih.w  have  .-xwto.l.  If  fmin  h  xl'V'lit.  coniplft.- 
n-covfiy  iiuiy  ••••.tir  in  thr.-..  to  four  w.-cks  ;  uradiitil  improv.'iii.-nt 
iliiriim  thiw  time  |»oint«  to  a  favtniiahlc  '\!o*w.  On  tin-  olh.T  liaii.l. 
rliroiiir  arthrilin  may  s.inu-tini.-s  can-*.-  hiMinjt  aii«l  iruiirahli- 
lam.-nrNH.  Tlu-  mon- ^.-v.t..  thr  lanu-n.-ss.  anil  thf  lonij.T  it  lia« 
.•xist.-(l.  tin-  l.'Hs  favourable  llu'  pronnonis  ;  niarkiMl  atn.phy  of  the 
«houl(hT  nnisrh-N  is.  tluTcfor.'.  i.n  ••xcn-.linKly  >:ravr  Hyniptoni. 

Treatment.  (•on>i>l.'ti-  r.-st  nuiHt  always  In-  th<'  first  nK-asuiv. 
Cold  a|)|)li<HtionK.  irrijjation,  or  |>oulti(in«  combat  inHammatum. 
At  a  later  stajje  irritants,  blisters,  and  setoiis  can  U-  employed.  The 
sulKUtaiieons  inj»'cti..n  of  atropine  and  morphine  has  l»'en 
riH unended    by    some    but    condeinnc<l    by    others.       H    nii«ht    !«■ 

worth  trvinjf.  .   . 

(C)  \Voun<iinK  and  Intlanunation  ..f  the  Shoulder-jon.t 
(Omarthritis).  On  account  of  its  positi<.n.  the  shoulder-jou.t  is 
seldom  wouiKled.  Komant  ih-s<rilM-s  a  torn  wound  of  the  joint  in 
a  mule,  in  which  perfect  recovery  followed  tlu-  employment  o» 
sublimate  solutions.  .\s  a  general  rule,  these  injuries  call  for  cautious 
prognosis  and   treatment. 

Spontaneous  inHammation  of  the  shoulder-joint  is  seen  in  oven 
and  d<.>.'s  under  the  form  of  iheiimutic  arthritis;  in  foals,  calves, 
and  lambs,  as  a  complication  <.f  so-called  navel-ill.  The  shoulder- 
joint  is.  however,  not  part  iciilarl>  prone  t..  this  disea.se.  I'be  kiu'e 
and  hock  are  much  inon-  frc.pieiitly  attacked.  Abs.esses  m  the 
neijjhbourhood  of  the  joint  seldom  break  into  its  cavity. 

Chronic  omarthritis  ma%  .-it her  be  a  s,..,uel  of  distortion  an.l 
luxation,  or  be  ..f  rheumatic  origin.  Williams  jjives  Iw-  illn^l  rat  ions 
of  chronic  .niiarthritis  in  hoi-scs,  showinn  the  ed^te  ot  the  j.  .^i  c.vcie.t 
with  o.vostoses  ;  the  synovial  membrane  was  thickened,  ai.o  to  ^o.ue 
extent  ossiti.'d  :    in  one  ea.se  synontosis  had  occurred. 

Prognosis.  The  variations  in  the  patbolo^ical  conditions  ;.iv  so 
yreat  that  no  fixed  principles  can  In-  lai.l  down  either  lu,  |.r,  mi<.sL- 
or  tn-atment.  The  .U-gree  of  local  change,  tlie  sevcni  ..i  .!>■ 
lameness  ami  the  tim.-  it  has  .  xiste.l.  form  the  chic,  nuua  «.n. 
Kxcessive  muscular  atrophv  and  ol.,stinatc  lameness  an-  al*.-.s  c«v. 
The  symptoms  are  equally  varied  (compare  with  ^h.*i.a.,. 
LameneMS  '). 
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IV.  INFLAMMATION  OP  THE  BURSA  OF  THE  BICEPS.  PLEXOR 
BRACHII  OR  CORACO  RADIALIS  MUSCLE  (BURSITIS 
INTERTUBERCULARIS). 

DiniNd  ticxinii  iiiiil  cxtciiMiiin  nf  thf  Mhoiililcr- joint  the  tfud f  tho 

Hi'xor  hriuhii  jilidcM  ovrr  thi-  lii('i|tJ(Hl  nr*"'**'  <>f  the  humtTiiH,  which  is* 
ciivcntl  w  if h  (ihrii-i'iirtiliiK)'.  iukI  forniM  one  i>f  t\\v  htiiiinhiricH  of  an  ('xt«-iinivf 
liiirsti  (hiirmi  intrrliihiTciihiti^).  The  hiirsa  cxtciiilH  from  thf  |Hri|ihi'n 
of  the  ('HrtihiK<'-i'ov«-n-il  tuhfioMilicM.  over  tlif  Ifhihin.  chilhrs  u  |Hirtiim  of 
itM  Hin-fiiic,  thin  itn  -iihs,  and  finnlly  itn  iniihr  face.  Thf  niilcs  of  thi-  hursa 
ari'  covi-n'il  l»y  tho  h)w»T  |MiintH  of  itis«>rtion  of  the  Mn|intN|iii)utUH  inii!«'h-, 
and  its  cavity  i'*  di\  idcil  from  th«>  capMnU-  of  tho  Mhouhh-r-joiiit  l»y  u  niasH 
":f  fal  In  swine  and  carnivora.  the  hnrsH  is  coritinnoiiH  with  the  shouhh-r- 
j'linl.     Its  position  is  ncari-r  the  central  line  of  the  lioily  than  in  the  horse. 

In  horses,  the  extensive  iiitertntxTeular  Inirsa  w  sonietinieM  the 
sent  of  acute  or  cliroiiie  iiiHanirnution,  ia  which  the  l)iet>pM  tendon 
shaWM,  and  which  aInioHt  alwiivs  rtsiilts  fictni  sever»>  hriiises,  such  as 
are  caused  hy  eolliwioiix  when  (he  shoulder  is  struck  and  the  hict'ps 
n-ceivoH  the  full  shcxk.  Woundinc  of  the  liursa  may  he  f<>llowe<l 
In    acute  se|>tic  intlainination.      Rinuiway  horses  fi'ei|ucii(iy  suffer. 

A  chionii'  liursiti«  (which  may  Ik>  hiluteral)  Is  produced  in  iramway 
and  onniihuH  horses  hy  haif-fallH.  or  slipping  in  ra|)i<l  driving' 

As  in  acute  inflammation  of  other  synovial  liursa*.  serous  and 
tilirinous  exuclates  occur  ;  in  infected  wounds  and  metastatic  diseases 
punilent  inHainmafion  of  the  hursa  of  the  tendon  may  set  in. 
Dieterichs  saw  .symptoms  of  acute  inflammation,  hypenemia,  and 
cxuilation  in  horsen  which  had  shortly  In-fore  fallen  ill.  XecnwiM  of 
the  hursa  in  the  lioise  wiis  stn-n  hy  Miiller.  The  tendon  wa«  partially 
nc(  rotic,  the  gliding  surface  on  the  humerus  deprived  of  tihro-cartilage 
and  erodvd. 

Chronic  liursitiN  produces  ahr.i.sion  of  cartila^'e,  formation  of 
\ostoses  on  the  humerus.  an<l  ossification  of  the  hiceps.  VVilliains 
•  nd  Dieterichs  found  the  muscle  almost  entirely  ossified,  though  in 
Diet  riclis's  ca«e  the  hiceps  had  iH'come  adherent  to  the  humerus. 
rh>  _'iidinn  surfa<'e  of  the  hiceps  Ls  frequently  roughened  from  friction 
igMHi't  the  altennl  hicipital  gr(x)ve.  Viilate  has  also  seen  ossi^catioii 
<!     Ik    nuiscle.  with  ahraBion  of  its  gliding  surface. 

Symptoms.  Acute  huraitLs  inteitulKTcuiaris  Ls  shown  hy  excessive 
;itn»-ness  \rhen  the  leg  is  advanced  (swinging  leg  lameness).  On 
.ii.-.iipting  to  move  the  animal,  the  foot  Ls  not  carried  forwanl,  but 
r»-!Maini-  at  a  |)oint  lM>hind  that  of  the  otherside,  giving  the  impression 
rlM»i.  th**  toot  cannot  he  lifted  from  the  ground.  When  forced  to 
HBi-kve.  rne  iiorse  placeH  absolutely  no  weight  on  the  lame  leg  (Fig.  459). 
b   moves  back  without  much    difKculty,  and  may  then  be  able  to 
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Jift  the  foot  a  little.  Even  aft«r  pain  diminishes,  the  foot  still  remaiiw 
behind  when  movmp  and  the  forward  stride  appears  much  shortened 
During  rest,  the  foot  is  placed  behind  its  neighbour,  and  weight 
may  even  be  borne  on  it,  a  symptom  seen  by  Brauell  and  K.  Gunther 
even  after  cutting  through  the  biceps.  Inflammatory  symptoms 
(increased    warmth,  swelling,   and  pain)  sometinu^  ap|)ear    m    the 
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Kit).  459.-LUII1W11SS  fr..m  bursitis  iiiUrtulxroiiliiriK  (the  hum;  is  being  led). 


muscle  and  ncighbo»rii»g  parts,  though  they  seldom  In-ar  any   'irect 
relation  to  the  <legree  of  lameness. 

In  chronic  bursitis  intertulH-rcularis,  well  marked  symptoms  are 
wanting,  though  there  Ls  inability  to  place  weight  on  the  leg,  and 
the  forward  stride  Ls  shortened.  When  the  diseuae  appears  bilaterally, 
the  animal  seems  "  ti.-d  at  the  shoulder."  In  some  cases  both  atrophy 
and  shortenuig  of  tlie  muscles  wcur. 

Prognosis  and  course.  Acute  bursitis  occasionally  takes  a 
favourable  course,  but  is  {.rone  t..  become  chronic.  When  sevens 
tile   animal   may    Iw   inclined   to   lie  c(Uita»uously    in   ..ne    position, 
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otherwise  recovery  occupies  several  months,  and  chronic  lamenesH 
is  apt  to  remain  ;  treatment  is,  therefore,  only  advisable  in  valuable 
horses.  If  the  local  symptoms  are  slight,  if  weight  is  still  placed  on 
the  foot,  and  if  lameness  is  not  severe,  recovery  may  be  looked  for 
in  six  to  eight  weeks,  but  sometimes    'ikes  several  months. 

In  chronic  bursitis,  prognosis  is  even  less  favourable,  though 
the  <lisease  takes  a  slower  course,  and  the  animals  continue  to  some 
extent  useful. 

Treatment  must  follow  general  principles.  Inking  guided  by  the 
existing  changes.  In  acute  bursitis,  it  comprises  absolute  rest,  cold 
applications  (l)est  in  the  form  of  ice  poultices),  or  permanent  irrigation 
with  cold  water  ;  as  the  pain  dimiashes,  warm  moist  applications, 
at  a  later  stage  counter  irritants  (blisters  and  firing)  should  be  tried. 

Dieteriehs  says  that  in  horses  lameness  is  sotnetinu-s  caused  by  dislo- 
cation of  the  bicej)s  muscle.  Such  a  case  never  occurred  iu  Moilcr's 
practice,  nor  did  Hertwig,  even  in  his  extensive  practice  of  so  many  years, 
se*'  one.  Dicterichs's  description  leaves  it  doubtful  whether  the  condition 
iKC\irs,  and  the  same  may  be  said  of  Becker  and  Dominic's  cases.  From 
the  latU'f's  statement,  it  i.s  clear  that  the  scapula  was  displaced,  but  probably 
from  muscular  rupture. 

Rupture  of  both  biceps  muscles  was  seen  in  a  fourteen- year-old  gelding 
which  had  suddenly  gone  lanui.  The  region  of  the  .shouUler-joiut  was 
swollen  and  jiainful.  The  condition  somewhat  iinprovetl,  and  the  horse 
was  put  to  light  work  :  but  four  months  laU-r,  after  being  driven  about  two 
miles,  became  suddenly  nuich  worse,  and  appeared  to  have  Imt  control  of 
both  fore-limbs.  It  was  placed  in  slings,  but  gradually  wastetl,  whilst  the 
thorax  sank  between  the  shoulders,  so  that  four  weeks  ufu-r  the  last  attack 
the  withers  were  4^  inches  lower  than  before.  The  sternum  reached  to 
the  lower  half  of  the  fore-arm,  and  the  scapula  lay  in  an  almost  horizontal 
jKwition.  Both  shoulder-joints  Nvere  greatly  swollen,  but  not  ))ainful.  The 
animal's  movement  was  pa.ssal)le,  though  it  often  stumbled.  Post-mortem 
showe<l  exteiusive  jieriostitis  around  the  shoulder-joint,  instead  of  the 
(K)racoid  process,  there  only  cxistetl  on  the  sc-apula  a  rougliene<l  spot,  the 
biceps  muscles  of  both  sides  were  torn  away  from  their  siapular  insertions, 
and  their  tendons  thickened  (Nesbit). 
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v.— INFLAMMATION    OF   THE   TENDON  {OF  THE  POSTEA-SPINATUS 
MUSCLE    AND    OF    ITS    BURSA. 

On  the  external  tuberosity  of  the  humerus  above  the  j)oint  of 
insertion  of  the  outer  tendon  of  the  postea-spinatus  muscle,  is  a 
bursa,  ohich,  with  the  tendon,  sometimes  liecomes  inflamed. 
K.  (Jiinther  first  drew  attention  to  thw  affection,  and  showed  that 
it  may  be  caused  by  bruises,  kicks,  collisions,  falls,  or  by  strain  of 
the    tendtm.     When    horses  whh  narrow    chests    and   closely-placed 
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strained  on  account  of  increased  abduction  of  the  shoulder  necessitated 
by  the  special  conformation. 

Symptoms.  The  disease  produces  lameness  during  the  penoa 
when  weight  is  placed  on  the  limb  (supportmg  leg  lameness)  and 
abduction  of  the  entire  limb.  Weight  is  certainly  put  on  the  foot, 
but  the  latter  is  placed  outwards,  by  which  abduction  of  the  shoulder, 
and  consequently  painful  extension  of  the  diseased  tendon,  "  »«  J*^ 
as  possible  avoided.  There  is  pain  on  pressure  over  the  affectetl 
snot  together  with  increased  warn..  .  and  swelling.  Crepitation 
may  sometimes  Ix-  detected  by  applying  the  hand  (tendovaginitis 

crepitans).  ,  , 

Prognosis  and  course.     The  nature  of    the  disease  renders  a    rest 

of  at   least  four  1..  eight   weeks  absolutely  necessary,  but  recovery 

always  occurs  if  the  patient  is  given  sufficient  time. 

Treatment.      Acute    inflammutorj-    pnaesscs    are     conibatea    l>y 

cold  applications,  later  moist   warm  applications  can  be  used,  or. 

if  necessary,  irritants,  or  the  actual  cautery. 


If 


VI.    PARALYSIS   OF   THE    SUPRASCAPULAR  NERVE. 

This  lameness  was  first  oliserved  in  1785  by  Rohlwes.  In  18«}4 
Bouley  suggeste*!  that  it  w.us  due  to  rupture  of  the  tendinous  nisertion 
„f  the  postea-spinatus  muscle.  It  was  first  eorre<-tly  diagiwised  and 
descrilied  bv  K.  (Jiinther;  of  late  years  it  has  been  repeatedly  seen 
in  horses  Frick  saw  a  ca«e  in  an  «x  n-sulting  from  the  animal  lieing 
frightened  and  springing  forwanl  into  the  manger;  lameness  was  at 
<mce  apparent. 

The  suprascapular  nerve,  an  important  l.ran.h  of  the  '••'fhi-;  !'';■;;"«; 
pa-ssc-s  hetw.-eu  rhe  supraspinal  us  au.l  '*<''''«''l'''';''-'^  ""7'^;  '  ^e 
louiul  the  .orHcoi.l  l.onler  of  the  scapula  fo  ^am  the  .Ic.rsal  ^"rf«^  "»*• " 
it  furnishes  hrauches  to  the  supraspiuatus  aii.l  infraspinatus  inus<Us. 

The  cause  of  paralvsis  of  the  suprascapular  nerve  is  violent 
backward  movement  of  the  shoulder  or  of  the  leg  whereby  the  nerve 
Ls  overstretched.  The  general  causes  are  running  against  t  rws,  against 
the  manger  or  other  firm  objects,  or  against  another  hor.se,  as  ui 
cavalry  attacks.  It  is  therefore  common  in  cavalry  horses,  m 
runaways,  or  in  animals  which  have  been  struck  by  the  carriage  pole. 
Cadiot  has  seen  it  follow  casting  for  operation  ;  the  horse  ha.l  Ikh-ii 
kept  down  for  a  h.ng  time.  At  the  end  of  two  months  wasting  of 
t  he  postea-spinat  us  was  very  marked.  Reported  cases  seem  tc  indicate 
that  it  sometimes  accompanies  hx-moglobinuria  and  rheumatism. 
Hansen  saw  a  case  produced  by  a  d<K>r  slamming  and  striking  the 
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(uiinial.  The  causes  are  therefore  similar  to  those  of  bursitis 
intertubercularis.  The  difference  consists  in  this,  that  violence  to 
the  unloatlefl  limb  thrusts  it  back,  and  is  apt  to  cause  this  paralysis, 
whereas  violence  to  the  limb  when  supporting  the  body  causes 
contusion  of  the  shoulder,  btujkward  movement  being  then  impossible. 
This  paralysis  is  therefore  more  likely  to  Imj  produced  when  the 
shoulder  is  struck  by  a  heavy,  slow-moving  body  than  where  the 
blow  is  given  suddenly  ;  in  the  latter  case  the  biceps  and  its  bursa 
are  endangered. 

The  symptoms  are  explained  by  the  loss  of  function  in  the  scapular 
muscles  which  extend  the  shoulder-joint.  Whilst  nothing  abnormal 
can  1)6  remarked  a«  long  as  the  limb  is  rested,  sudden  abduction 
occurs  immediately  weight  is  phu-ed  on  it,  and  at  the  moment  when 
the  foot  is  ])erpendicularly  Ix-low  the  body.  The  scapula  and 
humerus  an-  then  jerked  away  from  the  wall  of  the  thorax.  This 
movement  is  best  seen  when  the  horse  is  slowly  walked  in  a  straight 
line. 

The  disea*<e  then  is  distinguished  by  lameness  when  weighl  is 
placed  on  the  limb  (supporting  leg  lameness),  by  abduction  of  the 
limb,  and  by  jerking  of  the  shoulder  outwards  at  the  moment  when 
the  leg  is  perpendicular.  Atrophy  of  the  paralysed  muscles  occurs 
later,  and  is  most  marked  in  th«'  supraspinatus  and  infnwpinatus, 
whilst  the  ileltoid,  which  receives  its  innervation  from  the  circumflex 
nerve,  remains  inlact.  The  atrophy  is  rendered  more  noticeable  by 
the  projection  of  the  spine  of  the  scapula. 

Koloff  saw  u  liorse  which  luul  siiildciily  e.\hil)il«'d  (Imible-siiUMl  shoulder 
lameness  diiriiig  heavy  work,  and  found  marked  atrophx  of  the  extensor 
inusi'Ies.  The  shouldcr-joiiit  was  thrust  outwards.  In  this  cH.se  probahly 
the«'  was  doultlc-sidiMl  paralysis  of  the  suprascapular  nerve.  In  cattle, 
on  the  other  baud,  a  somewhat  similar  condition  is  caused  by  over-ex t«'usi<iii 
or  n-laxati-,.n  of  the  adductor  group  (subscHpularis  uud  teres  major).  It 
is  «<H'U  ii>  particular  races,  such  as  the  Holsteiners.  cs|nH'ially  in  winter; 
in  suniiuer.  when  the  animals  an-  pastup'd.  it  often  disapiK-ars. 

Prognosis  and  course.  Paralysis  c^iused  by  nu'chanical  injuries 
is  known  to  Ik>  less  favourable  than  the  rheuui'dic  forms,  and 
trj'atUM'ut  is  often  unsuccessful.  As  a  general  rule,  prognosis  is  nuich 
less  favourable  than  in  paralysis  of  Mu-  radial  nerve,  though  recovery 
sonu'times  occurs  in  six  to  eight  weeks.  Otherwise,  and  especially 
if  the  lameness  contiime  severe — ^that  is.  if  the  diflicidty  in  movement 
has  not  begun  to  disappear — there  is  little  hope.  Of  five  cases  seen 
at  the  Berlin  school,  three  alone  recovere<l.  though  Kattner  effecte(i 
a  cure  in  six  weeks.  Of  ten  cases  of  suprascaf)ultr  hiuu'ness  seen 
between   1875  and   18U(».  three  were  discharged  improved  and  four 
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umui*d.  The  case  in  a  bull  l.ef»re  mentioned  remained  uncured. 
Marked  atrcphy  .,f  the  paralysed  .nuncle  i«  an  "«f*^""™''  7^2^ 
th.>u«h  one  case  mentioned  by  Usbit.  recovered  c.mpetely  and  the 
atrophied  muscle  was  restored  after  an  interval  of  eighteen  months^ 
The  return  of  irritabilitv  under  the  faradic  current  is  a  reliable  sign 
of  improvement.  While  animals  affected  with  this  lameness  cannot 
be  employed  in  rapid  <lraught,  yet  they  can  sail  do  sbw  work  in  a 
breast-collar;    the  ordinary  collar  tends  to  dmplace  the  H^odder 

Treatment  must  follow  general  prin..iples.  Little  can  be  done 
to  check  the  progress  of  already-existing  pathological  changes  in 
the  nerve.  At  first  the  patient  must  be  rested,  and  attempts  niade 
to  increase  local  nutrition,  and  thus  prevent  atrophy,  by  kneadmg 
or  tapping  the  muscles  f<.r  15  or  20  minutes  twice  daily.  Massage 
may  possibly  favour  removal  of  already-existing  chaises  m  the 
nene  for  the  same  purpose  veratrin  may  from  time  to  time  be 
injected.  One  and  a  half  grains  of  veratrin  (the  variety  insoluble 
in  water)  Is  rubbed  down  with  alM.ut  75  minims  of  water  without 
adding  alcohol,  and  the  mixture  injected  beneath  the  skin  over  the 
regi<m  of  the  muscle.     {;.K)d  results  have  \>eon  seen  from  sulK^utaneous 

injectiim  of  oil  of  t'upentine.  ,    ,      ,  ^u 

On  account  of  the  excessive  sensitiveness  of  llie  horse,  the  use 
„f  electricity,  especially  of  the  uiduced  current,  is  generally  too 
troublesome  to  be  of  service,  though  it  is  one  of  the  most  effective 
means  of  arresting  loss  of  muscular  and  nervous  irritability,  and  may 
perhaps  be  tried  in  valuable  animals.  When  similar  symptoms 
follow  bruising,  cokl  applications  are  preferable. 

Of  three  horses  with  this  lameness  sent  to  the  Berlm  school  m  rapid 
succession,  two  showed  traces  of  violence  in  the  shoulder  region  : 
„ne  had  run  away  and  struck  the  affected  shoulder  against  a  tree, 
the  other  one  had  al.so  l)een  in  collisi..n.  Symptoms  of  lameness 
appeared  shortlv  after  the  accidents.  One  of  the  three  horses  soon 
became  sound  ; 'the  two  others  appeared  incurable.  Later  two  more 
oases  were  scn-n  to  recover,  one  in  spite  of  the  fact  that  tliere  had  been 

considerable  rupture  of  muscle.  

Williams  descrilK-s,  u.uler  the  name  of  "  sh.,ulder-slii),  a  disease 
said  to  occur  in  plough-horses,  which  are  obliged  to  walk  with  one 
f,K.t  at  a  L.wer  level  than  the  other.  According  to  Williams  s 
description,  this  appears  to  be  paralysis  of  the  suprascapular  nerve, 
tliough  he  .U'scrilM>s  pathological  changes  in  the  spinati  and  teres 
muscles,  as  well  .is  in  the  shoulder- joint.  He  espec-ially  mentions 
abrasion  of  (lu-  bursa  of  the-  ,.n«tea-Hpinatus  musHc.  and  mature 
oi  its  tendon.     It  can  be  proved  that  rupture  of  this  tendon,  which 
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Mometinu'H  occurs  after  inflammHtion  of  its  sheath,  produces  the 
same  tlisturhance  in  movement  as  paralysis.  Section  of  the  tendon 
of  the  postea-apinatus  results  in  precisely  similar  lameness.  I)ewar 
has  pointed  out  that  the  foregoing  description  of  paralysis  of  the 
suprascapular  nerve  is  exuctly  applicable  to  the  condition  known 
to  horsemen  in  Scotland  aw  "slipped  shoulder,"  the  most  common 
form  of  which  is  atrr)phy  of  the  subspinatus  muscle  in  three-year- 
old  horses  Ix'ing  trained  to  agricultural  work.  The  muscles  of  both 
sides  are  often  affected.  As  these  animals  work  in  traces,  and  have 
not  to  back,  the  cause  in  their  va»e  can  scarcely  be  a  backward 
movement  of  the  shoulder. 

The  disease  may,  of  course.  Ix-  accidentally  complicated  with 
other  injuries.  Thus,  in  a  riding-horse  which  had  run  away  and 
struck  its  shoulder  against  a  tree,  the  levator  humeri  and  pectoralis 
transversus  were  ruptured  and  there  was  paralysis  of  the  suprascapular 
nerve.  Rupture  had  probably  occurred  in  other  of  the  breast  muscles. 
Soon  after  the  injury  the  hair  fell  away  from  a  particular  patch  of 
the  skin  and  seven'  eczema  developed.  The  longish  oval  patch, 
which  began  about  a  hand's-breadth  below  the  shoulder-joint, 
extended  perpendicularly  upwards  almost  to  the  middle  of  the  neck. 
At  the  centre,  and  just  over  the  shoulder-joint,  it  was  about  8  inches 
broa<l,  and  liecame  smaller  both  in  an  upward  and  downward  direction. 
The  hair  which  afterwards  grew  on  the  patch  was  of  a  lighter  colour, 
and  if  the  animal  was  excite;l  or  slightly  pushed  sweating  occurred 
here,  whilst  all  the  rest  of  the  body  remained  dry.  The  patch  was  also 
iasensitive  to  the  prick  of  a  needle.  Without  doubt  this  was  a  case 
of  simultaneous  paralysis  of  the  superficial  scapular  nerve.  The 
condition  improved,  but  very  slowly. 


VII.— PARALYSIS    OF    THE     RADIAL    NERVE     (PARALYSIS    NERVI 

RADIALIS). 

The  radial  (or  musciilo-spiral)  nerve  derives  its  fibres  mainly  from  the 
dorsal  roots  of  the  brachial  plexus,  but  it  also  receives  tihrt's  from  the  7th 
and  8th  cervical  branches,  and  passes  downwards  an<l  l)a<^kwanls  on  the 
siibscapularis  and  tcR's  major  niu.scles,  and  some  little  distance  behind  the 
axillary  vessels,  from  which  it  is  separated  by  the  ulnar  nerve.  On  reaching 
the  dwp  humeral  arterv.  it  disappears  in  front  of  the  large  head  of  the 
triceps,  and  is  continueil  roimd  the  humerus  in  the  museulospiral  groove, 
where  it  rests  on  the  brachialis  aiitii-us,  and  aft<Twanls,  on  the  jK)sterior 
or  outer  border  of  that  musilc.  Before  the  nerve  disapiK-ars  behind  the 
humerus,  it  gives  l)ranches  to  the  great  and  small  heads  of  the  triceps  and 
a  long  branch  which  pas.ses  backwanl  to  ide  luider  the  scapulo-ulnaris 
for  the   supply  of  that  muscle.     Behind  t      limb  it  supplies  tlie  median 
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hea<l  of  the  triceps  and  the  anconeus,  and  f  urnishcH  a  few  cutaneouH  branches, 
which  perforate  the  caput  n.ediuni.  In  the  fore- am.  the  "<>7';  «"l'Pl'';;: 
the  extensor  muscles  of  the  knee,  fetlock  and  pastern,  and  the  flexor 
metacarpi  extemus. 

Paralysis  of  this  nerve  used  oft«n  to  be  seen,  though  not 
accurately  diagnosed.  Harms  states  having  recognised  this  paralysis 
in  a  cow.  In  1875  Moller  saw  the  disease  repeatedly  in  horses,  and 
•hen  for  the  first  time  carefully  described  it ;  it  ha«  since  l)een 
frequently  diagnosed.  During  the  last  few  years  Moller  ha«  often 
seen  this  lameness  in  horses,  and  m  one  case  in  the  dog. 

Even  at  the  present  time  little  is  known  of  the  causes  of  radial 
paralysis.     Sometimes   it   appears   in   horses  which   have   been  cast 
for  a  long  time,  especially  if  lying  on  sand  or  on  the  earth.     But  it 
is  doubtful  whether  such  lameness  is  not  principally  myopathic  and 
produced  by  continued  pressure  on  the  triceps  muscle,   interfering 
with  circulation ;    its  rapid  disappearance  supports  this  view,  which 
seems   in   accord   with  similar  observations   in   man.     Friihner  has 
asserted  that  the  condition  in  (jueHtion  is  a  myopathic  paralysis  of 
the  caput  muscles,  and  supports  his  contention  by  the  results  of 
examination  of  the  muscles  in  two  slaughtered  horses  suffering  from 
the  disease.     These  changes,  however,  were  prol)abIy  secondary  in 
character.     Lanziilotti-Buonsanti,  who  found  similar  lesi<ms,  pointed 
out  that  they  were  strictly  confined  to  muscles  served  by  the  railini 
nerve.     Mor^'over,   the   nerve  itself   wiw   hypcnvmic.     Thori"  can   l>e 
iittle  doubt   thiit  in  cases  of  long  duration  the  nerve,  and  not  the 
muscles,    Is    the    structure    primarily    affected.      Lustii;    saw    radial 
paralysis  Itwtiiig  thirty-eight  days  after  a  tedious  dental  operatiim. 
Since  casting  on  soft    mattresses  h>i.s   l)ecome  common,  such   ca?cs 
have  seldom  occurred. 

As  a  rule,  nidiii  paralysis  occurs  suddenly  during  harness  work, 
clearly  }M)intin?;  to  a  Iratimatic  origin,  though  in  many  ciwes  there 
is  no  history  of  an  accident  of  any  sort,  and  a-s  a  rule  there  is  no  mark 
of  injury.  During  a  verj'  short  period  in  the  summer  of  1887  Moller 
saw  many  horses  with  this  disease,  which  is  generally  rare.  It  thcrefon- 
seemed  as  though  a  specific  cause  were  at  work,  a  view  confirmed 
by  the  peculiar  clonic  spasms  of  the  triceps  muscle  seen  in  other 
horses.  These  spa.sms  ceased  during  work,  but  rcturncil  with  rest, 
and  could  be  produced  by  Hicking  the  muscles  with  the  finger. 
Bormann  in  hor-ses  twice  diagnosed  radial  paralysis  which  set  in  in 
the  same  sudden  fashion.  One  case  seen  by  Werner,  and  descril)ed 
as  paralysis  of  the  extensor  pedis,  occurred  after  violent  uttcn.pts 
to  free  the  foot,  which  had  been  caught  in  some  obstruction.     Brauer 
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Haw  this  lanifneHH  result  from  long  pxpfwure  to  rain  during  work, 
Lubke  also  saw  (Jouble-sided  partial  rp'lial  paralysis  caused  by  chill  ; 
the  disease  was  acconipanie<l  by  fever,  and  proved  fatal. 

In  the  year  1890  Moller  saw  a  case  of  diplegia  of  the  radial  nerve 
in  the  horse.  The  disease  suddenly  appeared  in  the  left  limb  during  a 
journey,  and,  l)eing  painful,  caused  the  animal  to 
lie  H  gn'at  deal,  following  which  the  rtuiial  nerve 
of  the  right  limb  k-came  affecte<l.  Frii><  descriln's 
a  case  complicated  with  paralysis  of  I  he  hind-leg  of 
the  opposite  side  (hemiplegia  cruciata). 

A  series  of  interesting  clinical  n'<M)rds  and  a 
full  description  of  this  disease  will  Ik*  fotmd  in 
(Jadiot  and  Dollar's  "  Clinical  Veterinary  Medicine 
and  Surgery." 

VVillis,  Rogers,  Hunting  and  others  have  drawn 
attention  to  the  frequency  with  wliich  pronounced 
radial  paralysis  is  assiu'lited  with  fracture  of  the 
Hrst  rib.  For  a  time,  indi-ed,  it  was  lielieved  that 
radial  paralysis  was  always  caused  by  fracture  of  the 
Krst  rib,  but  careful  research  has  disposed  of  this 
view.  Rogers  in  1S!>4  dcscrilK-d  the  following  ca.sc 
in  iin  eight-year-old  well-bred  chestnut  mar(>.  The 
animal  had  Un-n  worked  for  thrc«>  hours  in  a  victorii, 
and  returned  horn*-  with  great  «lif!iculty,  exceedingly 
lame  in  the  otf  fore-leg.  The  near  fore-heel  showed 
signs  of  a  recent  overreach.  The  animnl  was  in 
great  [lain,  and  supported  the  weight  of  the  body 
mainly  on  the  hind-legs  ;  the  off  fore-leg  was  flexed, 
the  knw  and  fetlock  iMiit,  and  the  outside  of  the 
tnc  just  touched  the  ground.  The  elbow  was  lower 
than  norinul.  but  wa.s  not  excessively  "dropped." 
By  forcing  the  knee  backwards,  and  thus  straighten-  j..,,,    ^,.,^ 

ing  the  leg,  the  animal  was  enabled  to  take  one 
step  with  the  sound  limb  ;  but  immediately  the  knee  of  the  injured 
limb  became  in  the  least  degree  l>eiit  the  leg  collapsed,  and  the 
animal  nearly  fell.  Progress  was  facilitated  l)v  pulling  forward  the 
lame  leg  as  far  as  po.ssibli'.  and  then  pressing  on  the  knee  until  a  step 
had  been  taken  «ith  the  sound  leg.  The  most  marked  symptoms 
were  absolute  inability  to  advance  the  leg.  and  gn-at  difficulty  in 
keeping  it  perpendicular.  No  fracture  of  any  of  the  leg  bones  could 
l)e  distinguished.  Crepitus  wii.x  entin'ly  absent.  Fractured  first  rib 
was  diagnosed,  and  the  animal  wjis  placed  in  slings. 
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During  the  thrix'^  wwlw  and  thrive  days  it  waH  kept,  the  limb 
wa8  always  flextnl  and  turned  slightly  inwanls,  w)  that  the  outside 
tiK'  of  the  foot  became  worn. 

PoHt-mort«m  examination  showed  fractured  first  rib  (see  Fig.  460) ; 
the  8um)unding  muscles  were  not  lacerat«tl  or  ruptured.  Only  a 
small  provisional  callus  had  formed.  The  broken  and  overlapped 
pieces  of  lK)ne  were  freely  movable,  and  not  (as  might  apjwar  from 
inspection  of  the  figure)  rigidly  fixed  together. 

The  rt-ason  why  fraitiired  fir«t  rib  and  marked  radial  paralysis 


Fi(i.  4(11.  -Ciimplotp  piirnlysis  of  tho  rtiiliivl  nerve. 

are  so  often  associatetl  Is  to  Ix'  found  in  the  })roximity  of  the  brachial 
plexus,  from  which  the  radial  nerve  originates,  to  the  site  of  fracture. 
Even  in  incoinplete  fracture  a  sutiicient  effusion  of  blood  may  occur 
to  interfere  seriously  with  the  ner\-e8  of  this  plexus. 

The  symptoms  vary  according  to  the  degree  anti  extent  of  the 
paralysis.  When  complete,  the  limb  takes  a  jiosition  resembling 
that  in  ver,  painful  affections  of  the  foot.  The  shoulder  and  ellww 
are  extended,  while  all  the  other  joints  uK'  fixed  in  a  position  of  volar 
flexion,  those  of  the  phalanges  often  to  such  a  degree  that  the  anterior 
surface  of  tlie  wail  of  the  fmjt  ma>  l)e  almost  in  contact  with  the 
ground  (Fig.  461),  tlie  limb  under  such  circumstances  appearing  to 
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Ik-  Uh)  Ii)I1«.  In  atU^iuptinn  »«  in«»v»«,  the  upper  portiorw  of  the  liinl) 
aiv  currk'd  forwanl  in  the  onliimry  f.whion,  hut  cHiinut  HupfM.rt  the 
weight  t)f  the  iMxly  on  account  of  inuhility  to  hriiiK  the  jointH  into 
the   neeeHHary   po«ition.     The   linil)  collapneH   at   every  atteinj.t    to 

place  weight  on  it. 

The  diseaHc  i«.  therefore,  characterised  by  lamenetw  when  weight 
iH  placed  on  the  limb  (Hupporting  leg  lamenenH),  flexion  of  all  jointH 
from  the  elbow  downwardw,  ami  inability  to  bring  the  foot  sufficiently 
forwanl  t(.  enable  it  to  carry  weight  ;  when  paHsively  extemled, 
however,  the  limb  i»  able  to  suHtain  the  body.     On  moving  the  horse 


Fio.  462. -First  i).>rtion  i.f  the  stride  in  a.  case  of  panilyniM  of  tlio  radial  ncrvf. 
Tlio  anin\al  was  recovoriiig. 

the  triceps  musclcH  appear  relaxed.     They  fail  to  contract,  and  after 
.some  time  atrophy. 

In  incomplete  radial  paralysiw  the  weight  of  the  body  can  Iw 
wupporteil  provided  siifticient  muscular  power  exist  to  extend  the 
joint.  When,  therefore,  the  animal  moves  slowly,  and  on  a  smooth 
surface,  nothing  particular  Is  visible,  though  lameness  appears 
immediately  the  horse  meets  with  a  slight  incline  or  with  any  obstacle. 
In  such  ease  the  foot  Is  not  sufficiently  extended,  it  strikes  again.st 
the  obstacle  and  the  leg  collapses,  .so  that  the  horse  may  fall. 
I)ei)emling  on  the  degree  to  which  nerve  or  muscle  Is  afTected,  this 
stumbling  occurH  more  or  less  frequently  ;  sometimes  it  is  only  seen 
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after «'X«Tt ion  on  mtft  or  him'vi'II  jirouml.  When  the  IrtmeiMfw  (liniinwheH 
lifter  having  long  exiMted,  the  ftnimalH  ijwtinctively  adopt  a  |KH;uliar 
way  of  moving.  In  stepping  out  they  wlide  the  foot  forwanU  with 
exaggerated  aetion  of  the  nhoulder  muscles,  ho  an  to  corapenHate 
for  the  defeet  in  the  extonHon*  of  the  ellM)w.  The  lameneHH  is 
oharaeterinetl  by  stumbling,  particularly  on  uneven  gmund,  and 
later  by  a  sliding  motion  of  the  f(M)t  when  the  limb  is  extended. 

Vm>\'n  of  radial  paralysis  due  to  fractured  first  rib  can  sometim«>s 
l»e  diagn(»Hed  by  drawing  the  affected  limb  towards  the  opp(»<ili' 
side  of  the  body,  and  sharply  n-tuming  it  to  its  former  position. 
By  applying  the  ear  over  the  scapula  while  thi>*  manipulation  is 
performed  by  an  assistant  cn>pitation  may  Ik-  detected. 

Nt)t  infre»iuently  paralysis  is  partial.  The  gniater  nunilK-r  of 
cases  swn  l)y  Miiller  in  the  summer  of  IHS7,  and  certain  cases  j>bserved 
later,  wen-  distuiguished  by  the  fact  that  the  function  of  the  caput 
i(M>diun>  and  of  the  extensors  lying  in  the  region  of  the  fore-arm  was 
clearly  retained,  whilst  the  other  portions  of  the  caput  nmscic 
appeared  rela.xed  ;  wlieii  weight  wiis  place<l  on  the  f(K)t  1  hese  contracted 
in  the  usual  way.  For  this  ri'ason  the  lameness  has  a  |K'cu!iar 
character:  during  the  period  when  weight  is  placed  on  it,  ami  at 
the  moment  when  the  limb  is  perpendicular,  the  shoulder  is  suddenly 
jerked  forwanls,  causing  the  diseuse  to  present  a  certain  siniilurity 
to  suprascapular  lameness.  But  as  these  involuntary  movements 
take  plac<'  in  a  forward  direction  (U-st  seen  by  moving  the  lior.-<c 
slowly  and  viewing  it  from  tin-  side),  the  <lisc;we  is  readily  distinguished 
from  the  above  lameness,  where  the  shoulder  moves  directly 
uut«unls. 

The  rea,Hoii  of  the  caput  medium  In-ing  sometimes  unaffected  in 
this  liimcness  nuist  Ik-  soiiuht  in  the  distnbution  of  the  nerves. 
From  the  point  of  origin  twigs  are  first  given  otf  to  the  head  of  the 
capul  magnum  nuiscje  ;  these  arc  companitivciy  short  fibres,  whilst 
the  main  stem  distnbulcd  to  the  caput  medium  and  parvum  and 
(■xtensors  of  the  fiKil  lyin<.'  in  the  forc-itiin  region  is  much  longer, 
and  is.  therefore,  not  involved  to  the  same  e.vtcnt  in  any  strain 
occurring  her-.  The  correctness  of  this  view  Is  supported  both  l)y 
the  fact  that  partiul  paraKsis  .xcurs  accidentally  after  rnechiinical 
injuries,  and  that  in  such  cases  function  is  always  retained  in  the 
extensors  of  the  knee,  of  the  fetlock,  and  of  the  foot. 

Ah  aln-ady  stated,  paralysis  in  these  groups  of  muscles  caii  l>e 
detected  during  movement  both  by  sight  and  feeling.  Muscular 
atrophy  occurs  sooner  or  later,  and  to  an  extent  VHrying  according 
to  the  amount  of  functional  disturbance.     Sometimes,  though  no 
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invarial.ly.  Heiwation  w  liwt   in  the  nkin  covering  the  anterior  and 
external  Hurface  of  the  fore-arm. 

Dlflmntial  dlagnoslt.  The  dweiw  may  be  mwtaken  for 
myopathif  hiineneHH  of  the  caput  group  of  muwleH.  or  for  any  of 
th<»€>  conditionH  in  which  they  partially  or  conipletely  fail  to  act. 
Thi«  iH  purticularly  tru.-  of  ohiicpie  fracture  of  the  ulna— the  lower 
point  of  inwrtion  of  these  mumlcM  und  of  niptun-  of  the  exteiwor 
pedis.  Hertel  saw  all  the  extensors  attached  to  the  ulna  torn  away, 
hut   in  such  cases  local  cxiimination  at  once  dispels  any  doubt. 

Diagnotis  and  eourM.  TIk-  twenty  cases  of  ra<lial  paralysw 
swn  by  .M.iller  all  eventually  n-civcrcd.  thougii  not  with  c«pial 
rapi<lity  ;  incomplete  paralysis  usually  disappears  in  fourtwn  days, 
but  the  gn-ater  nundn-r  of  <!ivses  of  crmiplete  paralysis  last  for  five 
to  six  we«'ks  (»r  longer.  (Vrtain  severe  ca.xcs,  possibly  due  to  fractured 
first  rib,  requin-  six  to  nine  months  for  complete  reiitverj-.  Three 
cases  relapsed  after  some  weeks'  severe  work,  but  finally  tliti  well. 
Prognosis  is  then-fore,  generally  favourable.  Uncertainty  of  move- 
ment sometimes  r.-mains  even  aft«'r  tlisappearance  of  lameness, 
but  disapiiears  in  time.  The  longer  lameness  continues,  the  less 
the  chance  <.f  cure.  Well-marked  nmscular  atrophy  is  therefore 
unpropitious,  but  return  of  irritability  to  the  Faradic  .urn-nt  must 
Ih'  H'garded  as  a  favourable  sign. 

Treatment.  Jn  the  greater  nundnT  of  .Moller's  ciwes  no  particular 
treatment  wa,s  reipiired.  Klectri.it\  is  (.nly  worth  trjing  in  valuable 
horses,  but  massage,  cspwially  in  complete  paralysis,  is  certainly 
of  the  greatest  value  in  assisting  nutrition  of  tlie  nmscles.  When 
paralysis  is  incomplete,  daily  exercise  on  soft  ground  and  at  a  slow 
pace  is  for  the  same  n-a.son  advisable.  If  thought  desirable,  sub- 
cutaneous injections  of  veratrin  and  strychnine  may  Ik-  employed. 
'I'lu-  apidication  of  powerful  douches  can  only  Ite  re^'anU-il  ius  a  kind 
of  massage,  IJormann  eflfeitcd  recovery  in  five  to  six  weeks  by 
giving  strych.  nitr.  S  to  «  grain  sul>cutaneously  ;  but  in  this  time 
the  disease  wouUl  generally  disappear  without  any  treatment 
w  liat«ver. 

A  less  fre(|uent  varit-ty  of  intermittent  radial  paralysis  has  been 
set-n  by  MoUer.  A  young  carria-.a-liorse,  which  showed  nothing 
unusual  in  the  stable,' or  when  Ix-ginning  work,  disjjlayed  .synjptoms 
«.f  rulial  paralysis  in  the  right  fore-leg  as  sts.n  ius  it  had  gone  about 
two  miles.  The  condition  was  first  in<-umplete.  as  shown  by  stumbluig, 
but  gradually  l)ecame  complete,  with  the  al)ove-described  characteristic 
aymptomn.  By  n-«tii»g  the  animal,  the  sym])toms  disappeared  in 
about  half   an   hour,    to   reappear,    however,   as   s«M.n   as   wcirk   was 
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rwumed.  Moller  HU»i)tH-t«l  thnimUmw.  I.ut  iilthough  tli.  iH^t- 
mortem  wan  ocmilucted  with  the  ureati-nt  can'.  iiothinK  ...ul.l  1h- 
ileteitMl.  m  the  caune  of  thin  ran-  iliHtiirhHiiie  n'liiain.a  uiiex|.lnin.Ml 
There  was  no  nuiwular  atrophy. 

VIII.-PARALY81S   OF   THE    BRACHIAL    PLEXUS. 

PARAI.Y81H  of  the  hrarhittl  pUxui*  usually  HriM«H  from  some  Lnal 
cause.  C-ompression  of  the  plexus  Mween  the  shoul.hT  ami  the 
trunk  may  happen  in  operations  when-  the  horse  is  kept  lyiiiff  for 
a  long  time  in  one  jxwition  a«  with  a  fore-foot  fixed  to  a  hin.l-linib. 
Holmann  saw  paralysis  of  the  entire  muscles  of  the  fore-linil.  ni  a 
horse  following  on  a  fall  and  found  on  post-mortem  severe  bleeiling 
around  the  br,ichial  plexus.  From  his  descriplion  it  is,  however, 
clear  that  simultaneous  rupture  of  the  serratus  magnus  existe.l. 
for  the  horse  was  not  only  unable  to  move  the  foot,  but  the  body 
sank  severe!  inches  at  each  attempt  to  place  weight  on  the  InnI). 
The  limb  was  also  abnormally  abducted. 

Trasbot  de«cril)es  a  case  of  paralysis  of  the  brachial  plexus  m 
which  hemiplegia  appeared  later.  Recovery  occurred  in  ftfteen 
days.  This  case  is  also  not  quite  clear.  Wilson  saw  hemiplegia 
in  a  horse  after  rolling  over  backwards,  and  Anacker  has  seen  if  in 

a  sucking-pig.  .   ,       ,  ,     • 

In  dogs  it  is  commoner,  and  occurs  lK>th  as  peripheral  paralysis 
and  as  hemiplegia.  In  the  lattc-r  condition  Miiller  repeatedly  saw 
well-marked  spastic  lameness  hi  all  the  muscles  of  the  shoulder, 
most  notably  in  the  triceps  group;  this  was  followed  by  long- 
continued  disturbance  in  movement. 

I'aralysis  of  the  brachial  plexus  in  horses  Is  sometimes  of  central 
origin ;  in  these  cases  other  troul)lcs  prticede,  accompany,  or  follow 
it.  A  seven-year-old  mare  showed  in  l)eceml)er,  1887,  right-sided 
facial  paralysis  ;  in  January.  1888,  left-sided  hemiplegia.  The  toe 
of  the  left  fore-foot  was  dragged  along  the  ground.  Soon  afterwards 
a  small  cataract  api)earcd  in  the  right  eye,  and  gradually  involved 
the  entire  lens.  The  post-mortem  showed  a  tumour  an  large  as  a 
walnut  between  the  petrous  portion  of  the  right  temporal  lH)ne  ami 
the  cereWllum  ;  it  extended  to  the  pons  varolii  ami  restiforiu  InKlies 
of  the  medulla.     Its  interior  wan  occupied  by  a  small  (luantity  of 

pus. 

Shocks  from  the  high-pressure  currents  used  to  operate  strict 
trams  or  railways  may  produce  brachial  paralysis,  winch,  however, 
passes    away,    provided    the    shcx-k    ha«    only    been     momentarj-. 
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Lightning  Mtr<»k»'  fmKlurwl  paralyHW  of  the  hrwhial  plexu*t  in  a 
Pnuwian  arniy  hon.*.,  hut  the  cuiwlition  dtoapiieared  again  in  a  few 
(iayn. 

Another  caw  ot-furred  in  th»'  Alfort  olinimie.  A  horse  wan  ca*«t 
itnd  ki'|it  <lown  for  a  long  tinu-.  On  rixing  it  nhowed  complete 
paralyniN  of  om-  fore  linil..  PnHt-niorn-in  examinution  Hhowetl  that 
the  hnM-hial  plexiw  had  \>^n  hruiwd  «n«l  paralyml  »»y  a  lH>ny 
tiiiiioiir  on  the  Hecond  rih. 

Many  cuwh  of  brachial  paralyww  are  prodn-i-d  in  thin  way. 
reHulting  from  hruinuig,  Hidwcapular  hlmhng.  lU-ep-Meated  almceiw 
formation,  the  growth  oi  tunioiirH  on  the  inner  Hurface  of  the  Hhoulder, 
or  even  from  ilin-ct  injury  like  that  due  to  the  deep  penetration  of 
a  carriage  shaft. 

Th«  symptoms  whii-h  mconipany  paralysin  of  the  brachial 
plexuB  dej)end  on  whether  paraiywiH  in  complete.  Complete  paralyHW 
of  the  entire  axillary  plexus  prevents  all  voluntary  movement  in 
the  limb.  Provitled,  however,  the  f(H)t  1h«  placed  in  the  proper 
position  the  limb,  at  least  in  the  horse  and  dog,  is  still  able  to  support 
weight,  but  again  collapses  when  the  weight  is  removed.  The  body 
load    is    lietter   sustained    so    long    jis    the    radial    nerve    remains 

unaffected,    but   there   Ls   difficulty   in   advancing  the  foot.     When 
contraction  occurs  in  the  triceps  muscles,  the  leg,  from  the  elliow 

downwards,    is    continuously    fixed    in    extreme    extension.     This 

position  is  retained  even  during  movement. 

Prognosis  and  course.    The  prognosis  must  In-  based   on  general 

principles,     as     our    knowledge     ot     this    lameness    is    still    very 

incomplete.     As  would  be  expected  from  its  cerebral  origin,  spastic 

paralysis  of   the  brachial  plexus  in  dogs  Ls  generally  incurable. 
Treatment   Ls   similar  to  that  of  radial  lameness.     Massage,  which 

improves  nutrition  and  prevents  atrophy  of  muscle,  is  of  mon-  use 

than  drugs. 

IX.— SHOULDER    LAMENESS. 

Besides  those  ab<jvc  descril)ed,  other  lesions  ix-cur  in  the  shoulder 
region,  some  of  which  evade  even  the  most  careful  examination, 
and  cannot  l)e  exactly  diagnosed,  or  their  n-sults  foretold.  Lameness 
is  the  sole  symptom,  and  for  want  of  deariT  knowledge  these 
conditions  have  l)een  included  under  the  general  term  "shoulder 
lameness."  As  the  chief  muscles  for  the  movement  of  the  limb 
are  found  in  the  shoulder  region,  it  is  not  surprising  that  these 
lamenesses  show  a  certain  agrit-n.ent  iii  syt»>pt..ms.  They  are  almost 
always  marked  by  lameness  when  t..    limb  is  carried,  i.e.,  movement 
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appears  chiefly  or  solely  interfered  with  during  the  forward  stride, 
and  the  affected  limb  i«  advanced  slowly  and  incompletely.  The 
lameness  varies  according  to  the  position,  nature,  and  extent  of 
the  disease  process  ;  and  therefore  under  each  con«lition  these  points 
will  l)e  more  fully  notif-ed. 

(1)  Dis<^>atte  of  the  shoul<ler-joint  ami  its  surroundings.  As  a 
nde,  this  consists  in  chronic  intlnmniation,  which  cannot  Ije  directly 
H'cognized  by  clinical  means.  Arthritin  chronica,  with  enwion  of 
cartilage  and  periarticular  exostoses,  is  met  with  in  oUI  horses.  In 
cattle  and  dogs  rheumatic  disease  of  tlie  shoultler-joint  occurs,  and 
often  protluces  lameness.  Sometimes  passive  niovements  of  the 
shoulder,  raising  and  lowering  the  f(M)t,  occasion  pain,  and  by 
relaxing  the  muscles  of  the  shoulder  make  the  head  of  the  humerus 
more  prominent.  Atrophy  follows  long-continued  lameness.  As 
a  rule,  there  is  pain  when  weight  is  placed  on  the  limb,  and  especially 
when  the  animal  is  turned  in  short  circles. 

In  a  horse  which  had  suffered  from  chronic  .xh<ml<lcr  liiincnc».s,  Sicduiu- 
grotzkv  found  great  thickening  of  the  anterior  surface  of  the  joint,  ami 
chronic  iuHammation  of  the  bursa  intertubercularis.  The_  synovial 
nienibraue  was  thickene«l  and  coveriKl  with  numerous  •l.'ciMl-likc 
proliferations,  and  the  articular  surface  of  the  .scapula  Incr  '  '  o  the 
e.\U'Ut  of  about  an  inch  by  a  cin-iilar  bony  growth.  The  ;■artila^.■ .  ivernig 
the  articular  surfaces  of  the  scapula  and  humerus  was  abrach-d. 

(2)  Disease  of  the  nmscular  tissues  of  the  shoulder  is  Bometimes 
traumatic,  sometinies  riieumatic,  in  origin.  Kxternal  violence,  or 
violent  falb  or  leaps,  may  protUice  inttauunation  of  the  shoulder 
muscles.  Gerlach  err«MM'ously  assigned  these  conditicuw  to  the  biceps, 
but  ahhough  we  are  not  in  a  position  abwdutcly  to  ileny  thejr 
iKicurrence  in  this  position,  yet  they  are  exceedingly  rari'.  Nesbil 
reported  a  case  in  which  both  biceps  nuisdes  were  torn  away  from 
the  coracoid  pnness.  Inflammatory  symptoms,  such  as  increased 
warmth,  pain  on  pressure,  or  on  extending  the  di«e!W<"d  muscles, 
(;a..  almost  always  l>e  detecte<l  on  can-ful  examination,  but  car*'  and 
judgment  are  required  in  order  to  avoid  error. 

Most  horses  flinch  under  strong  pn'wsure  on  the  Blmulder,  nor 
is  tenderness  a  constant  symptom  even  in  painful  lanu'iu-sses,  so 
that  it  is  »|uhe  erroneous  to  consider  that  it  is  simply  u  question  of 
uneijual  sensitiveness.  Moreover,  the  affected  spot  haw  often  U'cn 
made  ujore  sensitive  by  manipulation,  or  by  the  application  of 
irritants.  On  the  other  hand,  inflammation  occurs  in  single  nnisdes, 
like  the  levator  humeri,  and  even  in  entire  muscular  groups,  such 
aa  the  pectoral  muscles,  in  consetiuence  of  bruises  an«l  sprains,  anil 


SHOULDER   LAMENESS    FROM    RHEUMATISM. 


785 


in  young  hoixeH  from  severe  exertion,  and  ean  only  he  detected  by 
careful  palpation.  On  drawing  the  foot  hackwardw,  the  unimalh 
nHow  puin. 

TheHe  conditions  are  usually  accompanied  by  lameness  while 
the  liml)  is  being  advanced,  though  none  Is  shown  when  weight  Ls 
placed  on  it.  After  some  time  muscular  atn)f)hy  sets  in,  ami  is  most 
marked  in  the  region  of  the  diseased  muscles. 

Rheumatic  disease  of  the  shoulder  muscles,  which  is  especially 
common  in  the  levator  humeri,  produces  similar  symptoms.  Pain 
generally  diminishes  during  movement,  and  may  «>ntirely  disappear 
when  the  animal  l>egins  to  sweat.  Rheumatic  disease  is  indicated 
by  riMnittent  or  intermittent  lameness,  and  by  unusual  pain  after 
slight  sutlden  movement  of  the  muscles,  such  as  that  produced  by 
(lipping  the  parts  with  the  finger,  whilst  powerful  pressure  is  less 
painful.  Sometimes  extensive  contraction  can  Ih>  induced  in  single 
nuiscles,  i-.g.,  in  the  levator  humeri,  by  a  light  blow  with  the  Knger. 
In  disease  of  this  character  in  the  levator  humeri,  the  animal's  neck 
Is  'Irawn  downwards  and  tiwards  the  diseased  side  (torticollis),  un<l 
the  nn' • 'le  ap|>ears  very  tense  and  prominent. 

I'iit/.  «  a  (Htnliar  .shoulder  lameness  ;  iiiovemciit  was  difficult,  though 
the  animal  shoHenl  uo  paiu  on  examination.  The  muscles  wen-  swollen  but 
relaxed,  the  btxly  sn  k  betwe<-n  the  limbs,  and  the  shoulder-joint  was 
prt'sstil  away  from  the  thorax.  Post-mortein  examination  dis<<ivenHl  a 
myositis  chronica  tibro.sa,  produced  by  the  presence  of  parasites. 

Klenkiusop,  iu  Australian  horses,  n>|M>atedly  ohservnl  atrophy  of  the 
|KH;toralis  atiticus.  A  deep  depression  was  present  iu  the  |)ectoral  region, 
esiH-cially  noticeable  when  the  limb  was  drawn  backwards.  The  diseasetl 
leg  was  advanctsi  when  moving,  without,  however,  being  exteniUsj.  The 
shoulder-joint  was  turned  outwanls,  the  elbow  inwanls  ;  below  this  point 
the  lind>  was  abducted,  and  trailed  during  forwani  nuivenients. 

Ruptun>  of  shoulder  muscles  has  often  been  seen  in  horses. 
I)i  Nasso  had  u  ease  of  rupture  of  the  serratus  anticus  major, 
subscapularis  and  pe(;toral  muscles  from  collision  with  a  tree.  Un 
placing  weight  on  the  limb  the  shoulder-joint  was  rotated  outwards — 
a  sign  of  paralysis  of  the  suprascapular  nerve.  A  similar  case 
hat)  already  been  descrilied  under  the  heading  "  Paralysis  of  the 
Suprascapular  Nerve."  In  horses  shoulder  lameness  may  also  be 
produced  by  over-extension  and  partial  rupture  of  the  superticial 
ptH-toral  muscles,  due  to  falling  or  slipping. 

Kigot  si'veral  times  noted  rupture  of  the  subscapularis  niiiscle  in  horses, 
in  consequence  of  the  limb  slipping  outwanls.  As  a  rule,  the  tear  occiuretl 
lu-ar  the  l«>wer  insertion,  anti  was  followt-d  by  fonuation  of  exostoses  on 
the  humerus.  The  followiuK  t'<*'*'  ^»as  due  to  rupture  of  the  triceps.  A 
riding-horse  suddenly  fell  lame  on  the  ot!  fure-leg  when  turning  sharply. 
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IcK  being  so  much  adducUHl  that  it  croH^ni  in«   oimr      k 
afterwanls  the  aninrnl  was  killed  as  incurable. 

Then,  is  no  difficulty  in  diagn.M^ing  such  c,i«es,  but  the  prognosis 
can  only  Ik-  b.w«l  on  a  thorough  knowledge  of  the  local  anatomical 

''"'^rrShoulder  laniCK^sH  nmy  be  caused  by  .li«e.^.e  of  the  scapula 
or    humerus.     Though    fractures    are    generally    ea«y    to    recognise 
assures    may    elude    the    closest    exammation.     Penost  tm    and    th. 
formation  of  exostoses  an>  common  on  the  scapula  and  humerus. 
(Jerke   iu  .nakiny  a  post-nu.rte.n  of  a  horse  which  had  suffen;d  for  two 

cases  have  rci)eate<lly  bit-u  seen. 

(4)  Thrombosis  of  the  brachial  artery  produces  lameness,  which 
regularly  recurs  with  work,  and  can,  therefore,  l.e  easily  recognised. 
It  Is  rare,  but  has  several  tMiies  been  seen  in  horses. 

An  ol.l  Pen^hcron  mare  ap,.eaml  lame  ...i  '.eing  rapidly  trotted  or  worked 
i„  a  cart  At  first  there  wii  ..nlv  stiffness,  but  in  about  t*n  »»""»*«  ^»»' 
re  1  mbs  began  to  tn.-mble,  and  then^after  to  give  way  the  annual  thn^ 
l^head  ar^l  n«k  violently  upwanls.  and  seemed  doubtful  which  leg  to 
stlnd  on  the  Aspiration  ami  .lulse  were  increased,  and  sometimes  general 
s^I  i«'f..llowxHUhough  the'fore-limbs  n-maincHl  dry.  These  sympton.s 
'ur,2i^d  after  a  ..uarter  to  half  an  hours  n-st,  but  a  ways  recurrtKl  on 
„;;;^^me,a  Post-mortem  exauunation  showe<l  thrombosis  of  both  brachial 
<at.«<>rii>u    u'liifh   were   much   thickeiie<l.  . 

MO»er  saw  a  si,nilar  case  in  a  seven-year-old  mare^  When  rt«s  uig 
«he  showed  n.^thing  whatever  unusual,  though  can-ful  examination 
re  ealed  hv,»ertrophv  of  the  h.-art.  After  ten  minutes'  trotting  the  man- 
[hIu  o  I  laTrthe  f..re.feet  abnormally  far  forwani  and  outward  and  to 
'tumble  Th.  off  foa-limb  was  es,,c.cially  aff...-te<l  :  the  t.«  ofU-ii  .truA 
t  e  i^nmiid  .lu.sing  the  animal  to  stumble  and  fall  ;  on  rising,  the  legs  «»•«■ 
r  oiMK  it  ad  the  muscles  tn-mbled,  particularly  the  triceps.  All  tlies,- 
!.7,;i;'.U.m"  '  lis^pF-an-d  after  five  to  ten  minutes    rt-st,  to  ..turn  again  on 

""Mam   similar  cas..s  have  be.n  s.>en  and  verified    by  post  luort^m.     A 
horse  which  suffere.1  from  obstruction  of  the  femoral  artery  began  to  sb..« 
'     .mtol  of  r.«lial  thrombosis;    during  movement,   the  radial  Hy"'!'';;' 
^\  i,   laer  ihau  the  femoral,  but  hust.xl  longer.  iH-rs.st.ng  for  even  half  «u 
h.m  Wt-morteiu    show. I    thrombi    in    the    arteria    -''-l- -.. .;''^;,,' ;', 

X   laris   brachialis  and  ra.lialis,  aiul  even  in  the  metacarpal  «rU'r.es.      Ih. 
mus^^uia'r     c..'its    were    thi.kencl,    and    the    iutima    alten-d    in    .haiacte, 

*'"  Marthi'tw   thrombosis  of  the  axillary  arU-ry  followed  by  gangix^iiou. 
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mflamniatinn  of  the  miisc-leH  of  the  liinh,  hyiwrtrophy  of  the  heart,  and 
fatty  liver.  The  diNeaMc  apfx-art^d  suddenly,  with  syiiiptoiiis  of  fever,  and 
proved  fatal  in  eighteen  hourn.  The  ease  closi-ly  rese'r.ided  septie  cellulitis 
or  malignant  iiMiema. 

(5)  Infiainmatory  Bwelling  and  new  growtlis  sometimes  interfen- 
with  movement.  Thus  ucuto  or  chronic  swelling  of  the  prescapular 
and  axillary  glands,  resulting  from  glanders,  strangles,  or  infective 
local  dLseaMe  of  the  fore-limbs,  may  cause  shoulder  lameness.  Oerke 
reports  several  cases  of  the  kind. 

A  hor.>ie,  lame  for  two  years  and  a  half,  showcil  on  pust-mortem  a 
swelling  as  large  as  a  man's  fist  lieneath  the  >houlder.  surrounding  the 
a.xillary  plexus.  Another,  which  had  suffered  from  shoiiMcr  lameness 
for  four  years,  exhibite<l  swelling  and  degeneration  of  the  axillary  glaixls. 
In  both  cases  there  was  excessive  atrophy,  not  only  of  the  muscles,  hut 
even  of  the  h(M)fs. 

In  these  conditions  the  limit  Ls  often  abducted,  both  during 
movement  and  when  weight  Ls  placed  on  it.  Intermittent  shoulder 
lamene.ss  may  \k-  caused  by  swelling  of  the  axillary  glands.  Chronic 
intiammation  and  suppuration  in  the  skin  of  the  shoulder  may  produce 
such  swelling  of  the  lymph  glands.  Scholz  found  an  alwcess  near 
the  axillar>'  artery  in  a  horse  which  had  sutl'ered  from  metastatic 
strangles,  and  subsecjuently  from  lamene.ss. 

(6)  In  addition,  shoulder  lameness  may  be  produced  by  U-shuis 
of  the  nerves,  as  in  suprascapular  paralysis. 

The  di:;gnosis  of  "shoulder  lameness"  chieHy  depends  on  the 
negative  results  of  Kn-al  examination  ;  the  more  careful  the  local 
examination,  the  rarer  will  Itethe  di:ignosis  shoulder  lameness.  The 
practitioner  shouhl  avoid  basing  his  opinion  on  single  symptoms, 
or  attaching  too  great  weight  to  the  iiulicalions  of  palpation.  As 
the  striding  movement  Is  chieHy  depen<lent  on  the  action  of  the 
shoulder  tnus.  les.  it  is  naturally  nuich  interfered  with,  and  tliereforc 
shoulder  lameness  is  generally  characleri.sed  by  dilficulfy  in  advancing 
the  swinging  limb.  The  stride  is  shortened.  an<l.  as  a  rule,  iMicertain. 
The  f(M)t  is  imperfectly  lifted  ;  it  tends  to  strike  the  grounil. 
especially  vvlien  the  surface  Ls  uneven,  or  when  the  f<Mi»  nui'ts  with 
obstacles.  In  leatling  the  horse  uphill,  or  in  <ir(lin'{  (especially  if 
the  lame  leg  is  inwards),  lamene.ss  is  generally  mon'  marketl.  'i'hc 
'i:<d),  when  InMng  advanced,  is  not  infre<|uently  turned  outwanls. 
I.  'ii>enes8  appears  c(|ually  on  hard  and  soft  grourul  in  fact,  may  even 
be  more  marked  on  the  latter.  When  trotting,  the  head  is  often 
nodded  in  a  pronounce<l  way.  but  even  this  symptom  is  not  constant. 
It  is  generally  presj-nt.  however,  in  tlLseii.se  of  the  levator  humeri, 
and  of  the  other  extensors  of  tiu-  shoulder,  Im-cuusc  (tf  the  pain  induced 
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bv  o«.ntra«-ti..n  ..f  tlu>  affeot,-.!  nu.Hck-.  In  nu.vmg  l.ackwanU,  the 
l.;.ne  leg  L.  ..fton  not  liftc-,!.  but  .Iragg.d  over  the  ground.  DweaHe 
in  the  levators  of  the  fon«-arm  pn-duceH  inarked  pam  when  thef.K.t 
is  pa»«ively  move.l  either  forwanls,  backwards,  inwanU.  ..r  outwards. 
In  chronic  lanu-m^s,  t.K,  great  stress  nmst  not  Ik-  laid  on  atrophy 
of  muscle  or  of  contraction  of  the  h„of .  Both  art>  secondary  symptoms, 
ami  do  not  alwflvs  indicate  the  seat  of  dise.vse. 

Prognosis  ai.a  course.  Our  ign..ran.e  ..f  tJu-  natun,  of  this 
lameness  renders  prognosis  uncertain,  and  the  chief  ^^f'^^^'^Z 
the  curse  which  the  .lisease  takes.  The  longer  lameness  has  exited 
and  the  greater  the  atrophy  of  .nuscle,  the  nu.re serious  the  coml.t.on. 
Inflammation  of  a  single  muscle  generally  takes  a  ' «^vourable  cmm-e^ 
but  rheumatic  disease  is  often  obstinate.  None  of  the  art  uUr 
diseases  otTer  nmch  hope  of  recovery,  especially  when  of  old  standing. 
As  soon  as  some  improven.ent  can  be  note.l.  a  more  sanguine 
prognosis  n...  .■  be  .leliven  <1.  Many  ..uses  of  shoulder  lameness  re....ve. 
in  two  ..r  tlaee  weeks,  NNhilst  ,.thers  may  continue  f..r  an  indehn.te 

'""ihe  treatment  is  as  vurie<l  as  the  prognosis.     In  acute  inflammation 
.,„a  ,.,e,banical   injuries,  rest   an<l  cohl  applications  m  the  forni  o 
irrigation   are   u.ost    useful.     Failing   marke.l   improvement    m  e.gh 
to  fourtcHM.   days,   a   powerful   douche    may    proVe   '^'•™!»"'-.    fj 
a  later  stage,  irritants  may  be  tried,  ami  in  the  event  of  their  failing, 
setons.     The  long  rest  thus  ensure<l  has  a  very  important  influence 
in   determining   recovery.     When   massage  can   Ik-   properly   appl.e.l 
it  shoul.1  have  preference,  especially  in  disease  of  soft  parts    as  . 
assists   res..rption  ..f   inflamuiatory    products,   increases  nutrition   ol 

muscles,  and  pr'-vents  atrophy.  „„rfi...i 

AntLsepti.-    fomentations   or    poultices   are    also    useful,    partuu 
larlv  in    the    inflammation    following   injnry    or    rheumatic    dwease. 
SurKutaneous  injections  <,f   veratrin  are  also  worth  a  tna  .        hen- 
is  „.,  doubt  that   veratrin  affects  the  functional  activity  ..f  muse  U 
a„,|    .^sist.     nietal...lism.     In    shoulder    lameness    due    to    muscula. 
rheumatism  ex...>e.lingly  good  results  often  follow  veratrin  injectu.ns 
Veratrin    that    is  insofuable  in    water    should   be    use<l,  because 
is    U-ss    rapidlv    absorlK.l.    and    theref..re    prothues    a  local  etfect 
Womlerful  results  are  said  to  have  biH-n  produced  m  some  cases  h 
the  subcutaneous  injection  of  the  following  solution  :  Atn.pin  sulph.  j 
•75  grain,  morphine  hvdroehlor.  :»  grains,  water  SOI.  grains.    I- a.lun>^ 
bowfver.  are  not   infm.uent,  and  in  some  cases  fatal  colic  is  Ha  . 
to   have   .H.urrcd.    which    has    la>en   attributed    to  the   atropi.r 
this  tn-atment  be  tried,  the  animals  should  be  fa«ted  for  12  boni- 
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beforehand  or  the  done  of  atropin  diminished.  Moller  saw  no  good 
results  from  subcutaneous  injection  of  common  salt.  A  pure  solution 
produces  no  visible  effect,  whilst  if  the  solution  or  syringe  is  dirty, 
extensive  pus  formation  may  ensue  ;  whatever  efficacy  the  treatment 
has,  apparently,  depends  on  its  causing  purulent  inflammation. 
The  same  objection  applies  to  injections  of  turpentine  and  ether; 
and  as  they  occasionally  [tnKluce  violent  local  action  and  necrosis, 
their  employment  is  dangerous. 


i 


B.    DISEASES  OF   THE   ELBOW   AM)   FOBE-AHM. 
I.— FRACTURE   OF   THE  ULNA. 

Th()U(!II  seen  in  all  species  of  animals  fractures  of  the  ulna  hiv 
rather  ran*  except  in  horses.  In  horses  the  olecranon  is  generally 
broken,  in  other  animals  the  strongly  ili- 
veloped  bocly.  us  a  conse(juence  of  external 
violence,  in  the  fonn  of  kicks,  trcatls,  or 
falls.  ilansen  reports  three  cases,  one 
caused  by  falling  an<l  sliding  along  the 
jjround  and  two  by  kicks.  I)i)uble-sidc<l 
fracture  of  the  ulna  was  seen  in  a  hor.-ic 
which  had  pas.sed  th«'  fore-feet  through  a 
hay-rack.  In  gem-rai  the  olecranon  breaks 
completely  off.  l<Misening  the  lower  |)oint 
of  insertion  of  the  extensors  of  the  elbow, 
and  |iro<lucing  sym|)toms  like  those  of 
radial  paralysis. 

Hirrenbacli  saw  complete  fracture  about 
1^  inches  below  tlw  joint.  When,  as  is 
generally  the  case,  the  fracture  extends  into 
the  ellM>w-joint,  lameness  an<l  pain  are 
severe  when  weight  is  placed  on  the  limb. 
The  displacement  of  bone  can  sometimes 
be  directly  observed. 

Mami  noticed  permanent  lameness  anil  sym|)toms  of  radial 
paralysis  in  a  foal  which  had  Is'en  kicked  on  the  elbow  Post- 
mortem showe<l  that  the  ulna  was  completely  broken  otT  from  the 
radius,  and  that  a  space  of  nearly  two  inches  existetl  between 
them.  In  this  case  the  transverse  and  interosseous  ligaments  must 
have  been  ruptured. 

Prognosis  and  course.  I'nion  of  n.tiir<ver.sc  fnuiure  of  the  ulna 
is  rare  ;    most   horses  suffering  from  it  have  sooner  or  later  to  be 
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killftl.     (Junther  nayn  foals  rwover.     In  num,  transvi-rKt-  fmctimK 
„f  the  olecranon  only  reunite  hy  fibroun  ealluH,  hetaime,  it  i«  Haiti, 
of  the  iliMpliwement  of  broken  fragnientH  hy  the  pull  of  the  numeleH, 
and  of  the  failure  to  form  lK)ny  callus  on  account  of   the  almence 
of   p<>rio8teum.     On  the  other  hand,  A.  Cooper  haH  nhown  by  ex- 
pcrimentH  on  dogH   that  in   longitudinal  fracture   ..f  the  olecranon 
iv  lK)ny  calliiH  alwayn  forinn.     Th.-  unfavourable  courne  which  trans- 
verse "fractun-  of  the   ulna  takes  in  the  horse  must  be  ri'fern-d  to 
the  fjreat  disl(Kation  pnHluccd  by  the    pull    of    the  triceps  muscle, 
an«l   to   the   fmt    that   the  fracture  almost    always  extends    to    the 
articular  surface.     Fiji.  4«3,   drawn   from  natun-,  shows  a    typical 
fracture,  such   as  is   usually  seen  in   hors«>s.     Moller  never  had  a 
recovery.     I'nder   exceptionally   favourable   circumstances,    fracture 
„f    the    idna    may  n'unite.     In  pijfs,  dogs,  and  cats,    in  which   the 
ulna  forms  a   bone  distinct   from    the    radius,    n-covery    is    mu.h 
.ouummer,    the    radius  acting  to  some  extent    as  a  splint    for   (he 
broken  ulna. 

Treatment.  As  in  ht>rscs  and  ruminants  no  ciTective  bandage 
(an  Ik-  applie.l  at  this  point,  tn-atment  is  c.mliiu'd  to  keeping  the- 
animal  quiet,  or  possibly  to  placing  it  in  slings.  The  action  of  the 
triceps  nuiscle  interferes  with  healing,  and  therefore  it  is  best  to 
..rcvent  animals  lying  down,  and  in  horses  this  is  easily  effected 
by  slinging  or  by  fastening  them  up  short.  In  carnivora  a  plaster 
bandage  assists  re«()verj'.  but  is  somewhat  ditticult  to  apply.  To 
,.nsun-  its  renuiining  in*  place  the  bamlage  should  be  pa«se<l  over 
the  back  and  l)etween  the  fore-legs,  n-versing  the  directitui  alternately. 
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II.-FRACTURE   OF   THE    RADIUS. 

In  the  horse,  fracture  of  the  radius  is  not  usually  accompanied 
by  fracture  of  the  ulna.  In  other  animals  it  is  sometimes  seen  with, 
sometimes  without,  fracture  of  the  ulna.  In  dogs  the  fore-arm  lh 
most  frequently  fractured  by  the  animals  being  nin  over,  or  iK-nig 
squeezed  or  kicked  ;  in  larger  animals  it  results  from  kicks,  falls, 
ami  slipping  whilst  getting  up,  &c.  Freer,  in  a  horse,  saw  issuring 
of  the  radius  which,  a  fortnight  later,  was  fractured. 

In  ruminants  and  carnivora,  diagnosis  is  only  difficult  when  the 
ulna  remains  intact,  and  crepitation  is  absent.  Careful  examhiation. 
however,  shows  abnormal  mobility,  crepitation,  swelling,  and  pain. 
Not  infn-quently  the  brf>kcn  ends  perforate  the  soft  tissues  and 
produce  a  compound  fracture. 

Prognosis    and    course.    Subcutaneous   fractures   uf    the    radius 
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with  intact  ulna  unite,  in  camivora  and  ruminantn,  in  thret^  to  six 
weckH.  Should  the  ulna  be  simultaneouHly  fractured,  proper 
treatment  may  lie  Hucceedwl  l)y  recovery  in  four  to  eight  weeks  ; 
and  although  in  ruminantH  and  swine  repair  is  more  difficult,  it  is 
hy  no  means  impossible,  [n  horses,  however,  complete  fractures 
of  the  radius  must  Ik>  viewed  as  relatively  incurable,  particularly 
when  impacted,  or  near  the  epiphysis  ;  in  oblique  fracture  of  the 
diaphysis,  recovery  may  occur  if  the  animal  can  l)e  kept  perfectly 
(piiet,  and  if  able  to  stand  long  enough  on  the  other  leg. 

An  Knglish  thoroughbred  mare  with  transverse  fracture  of  the 
radius  and  nipturt^  of  the  carpal  ligaments  recovered  sufficiently 
for  breeding  purj>oses. 

Compound  fractures  of  the  radius  in  the  horse  must  lie  viewetl 
as  incurable,  though  in  small  animals  they  are  rather  more  hoiM-ful. 
Treatment  Reduction  is  effected  according  to  the  general 
principles  already  lai«l  down,  ami  succeeds  Ijest  under  anaesthesia. 
Before  applying  the  plaster  bandage,  the  operator  must  make  sure 
that  the  leg  occupies  its  normal  position,  and  is  neither  in  a  condition 
of  supination  nor  of  pronation.  Th-  position  of  the  other  leg  should 
guide  the  dresser.  In  camivora,  the  plaster  bandage  includes  both 
the  elbow-  and  knee-  joints.  In  larger  animals  it  must  reach  at 
least  to  the  knee,  and  to  jirevent  its  sliding  down  for  want  of  a  fixed 
point,  the  shank  and  pastern  should  be  covered  with  a  stable- 
bandage. 

I.Arge  animals  should  be  kept  in  slings.  Ordinary  splints  are 
seldom  of  much  use,  but  felt  and  poroplastin  have  been  used  with 
advantage.  In  treating  an  oblique  fracture,  the  animal  was  placed 
in  slings  on  the  second  day,  reduction  effected,  and  after  applying 
wadding  and  gauze  bandages,  a  piece  of  moistened  felt  was  fixed 
in  position  by  linen  bandages.  Complete  recovcrj-  followed  in  thr?e 
months.  A  number  of  successful  cases  in  the  horse  have  been 
reported  by  French  practitioners.  In  most  instances  after  reducing 
the  displacement  the  limb  was  enveloped  in  masses  of  tow.  saturated 
with  white  of  egg  and  alum,  or  in  bandages  treated  with  a  resinous 
solution.  Over  these  were  applied  wooden  splints,  retained  in 
position  with  a  further  series  of  bandages.  In  some  cases  it  was 
found  needful  to  pass  the  bandages  over  the  shoulder  in  order  to 
prevent  the  dn>ssing  slipping  down.  Some  operators  used  plaster 
bandages.  The  dressings  were  left  in  position  for  one  to  two  months. 
A  more  or  less  extensive  callus  remained,  and  the  horse  usually 
continued  lame,  but  in  the  majority  of  reported  cases  became  sound 
after  firing.     It  must  not  be  forgotten,  however,  that  the  failures 
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are  le«,  often  re,H,rted  than  the  BUcceHHen.  and  the  former  pn^lmhly 
exceed  the  latter  at  lea«t  tenfi.ld.  Complicated  fractureH  are  trt-ated 
on  general  principlcB. 

111.-  LUXATION    or   THE    ELBOW  JOINT. 

In  l..r«e  animal-,  luxation  of  the  elb<.w-joint  i«  imp.mmble  without 
,.r..viouH  rupturv  of  'he  powerful  lateral  ligamentH  ;    m  the  horne. 
fracture  of  the  ulna  i«  then  usually  produced.     Acconlmg  to  Rwot. 
luxation  oceun,  during  flexi..n.  on  account  of  the  force  act mg  ..n  the 
„lna.     It  iH  excee,lingly  rare  in  animaln.     Such  caHe«  have   however 
been  deHcribe<l  in  the  horse.     In  one  the  internal  lateral  ligan.en 
was  ruptured  in  consec,uence  of  a  fall.     The  limb  could  be  aWnc  e.l 
t.,   an   abnormal   degree.    The   horse    recovere«l   almmt   perfei^t  y  ; 
in  five  weeks  only  a  slight  "swinging  leg"  lameness  was  noticeable. 
A  mule  carrying  a  very  heavy  load  of  barley  slipped  and  fell 
The  left  leg.  from  the  elbow  downwanls,  was  dcmbled  under  the 
bmly,  and  when  the  animal  was  lifted  the  head  of  the  radu.s  an.l 
the  ulna  were  thnist  to  the  inner  side  of  the  inner  con.lyle  of  the 
humenis  ;  that  is  to  say.  the  lower  extremity  of  the  humerus  over- 
lapiied  the  upper  end  of  the  radius. 

In  another  case  a  h..rse  fell  on  its  left  si.le.  with  the  c.rrespon.hng 
leu  in  a  doubled-up  p.isition  ;  on  rising  the  fore-Hrm  p.anted  <  blmue  y 
forwards  and  outwards,  the  limb  below  the  fetl.-ck  hung  bmply 
.Umnwanls.  In  this  instance  the  head  of  the  radius  was  outs.de 
the  condyle  of  the  humenis.  ,  .     .i 

Luxation  of  the  rwlius  outwanls  in  dogs  has  In-en  referred  t..  the 
fuct  that  the  articular  surfaces  sloi.e  downwanls  and  inwards,  an.l 
the  internal  lateral  ligament  is  i)articularlj  strong. 

Distortion  is  very  .mconnnon,  on  acc.unt  of  the  effective  limiting 
apparatus  of  the  joint  the  strong  lateral  ligaments  and  beak  o 
the  ulna  Hertwig  insists  that  in  carnivora  iM.th  complete  an.l 
incomplete  .lisplacenient  r.-.y  occur  in  the  elbow-joint,  and  either 
inwanllv  or  outwanlly.  without  fracture.  MiiUer  only  saw  s„.|h 
.hsplacemeiits  ,is  .•.mgeiiita!  co.ulitioiis.  occurring  simu Itane.msly 
in  b..th  limbs,  and  .u^sociatc.l  with  .leformity  iK.th  of  the  el  bow - 
ami    knee-    joints.     The   animals    arc   generally    kill.-d    as     hopeless 

crii     !es.  ,         •      i 

The  diagnosis  of  displacement  is  not  difficult,  as  there  is  always 

cxten.sive  rupture  of  soft  tissues. 

Prognosis  and  course.     In  carnivora,  caaes  do  well  provided  they 
arc  treatetl  early  and  the  joint  is  not  involved.    The  mule  and  one 


INFLAMMATION    OF   THB    ELBOW-JOINT. 


793 


of  the  howeH  aimve  mentioned  nre  «aid  to  have  recovered  after 
reduction  of  the  luxation,  hut  the  Btatomentn  require  confinnation. 
Connenital  hixation  w  unpromising,  am  in  direct  proportion  to  the 
amount  of  deformity  pn-nent.  Kven  if  the  hom-s  can  Iw  replaml, 
retention  i«  verj-  difficuH,  an<i  treatment  can  warcely  be  advwed. 

Treatment.  ReiMwition  and  retention  are  effected  under 
anamtJicHia  and  in  accordance  with  general  principles.  In  carnivora, 
the  joint  may  In-  supported  l.y  plaster  handagen  ;  in  large  animalH 
this  in  impracticable. 

IV.    IMFLAMMATION  OF   THE    ELBOW-JOIMT. 

AcrTK  inrtammation  of  the  elhow-joint  i«  »een  in  r«ll  Mpecies  of 
animalH.  sometimes  from  wouiuU  <.f  the  joint.  nometimcH  from 
metastatic  disease,  like  "  navel-ill "  of  young  animals.  In  dogs 
the  joint  may  Ik-  opened  hy  bites,  in  horses  by  contused  wounds, 
or  by  injuries  from  stable-f«>rks.  Disease  may  also  be  caused  by 
injuA'  to  the  sheath  of  the  flexor  metacarpi  cxtermis,  which 
comiiiunicalis  with  the  elbow-joint.  Franck  states  that  this  sheath 
always  oihmis  into  the  elbow-joint  by  a  slit  about  1  line  in  breadth. 
IxUhes  saw  chronic  inHummation  of  the  elbow-joint  in  a  horse, 
apparently  pr.Kluceil  in  the  Hrst  instance  by  an  injury  t<.  this  sheath. 
Lmzillotti  tr.-at<-d  a  horse  which  suffeml  fn.m  necrosis  of  the  radius 
in  ,„ns4Miuence  of  a  ki,k.  During  operation  for  removal  of  the 
scipiestrum  the  elbow-joint  was  opened,  but  under  antiseptic  treat- 
ment healing  occ-urred. 

Chronic  inflammation  of  the  joint  is  rare.  Rolc.tl  notice*!  fungous 
arthritis  of  the  elbow-joint  in  the  horse  ;  Dammann,  a  cystic 
enchondroma.  As  a  rule,  tumour  formation  is  not  fre.pient.  Arthritis 
.hronica  is  ditti.ult  to  diagnose  with  cTtainty,  and  is  generally 
included  in  "  shouNh-r  lameness." 

Percival   noted  a  form   of   chronic   laineiu'ss   in  the  horse   which 

presented     <-onsiderable     resemblance     to     laminitis.      I'ost-mortem 
showcil  chronic  inflammation  of  Ix.th  elbow-joints,  a  portion  of  the 

articular  surface  In-lng  w<.rn  away  and  replaced  with  granulations. 
Symptoms.     Acute   inflammation  of  the  elbow-joint  due  to  woinuls 

pnnluces  excessive   pain   .)ii   movement.     The   patient    may  sustain 

weight  on  tile  limb,  but  carefully  avoids  any  m.>vement  of  the  j()int. 

particularly  at  the  commencement,  when  acute  synovitis  aUme  exists. 

Afterwards  fever  and  marked  swelling  of  the  whole  joint  set  in. 
The  course    is  often   unfavourable,   acute   inflammation  of    this 

joint  frequently  ending  in  slaughter  of   the  patient,  and    chrome 
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inflammation  may  he  followed  by  incurable  lamcnPHs.  When  the 
joint  in  not  in(eet«d,  careful  antiseptic  treatment  of  the  wound  and 
itit  Hurroundingtt  often  reHultn  in  recovery.  When  the  jt>int  'n 
rtuppurating  there  w  iittle  ho{)e  of  any  treatment  l»eing  Huccewiful. 

TrMtllitnt  in  chiefly  of  a  prophylactic  character,  and  follows 
general  principle«.  including  careful  antinepniH  of  any  wound  in  the 
region  of  the  ellM>w-joint.  In  <»pen  urthritiM  the  borne  «hould  Ik- 
placwl  ill  HlingH,  and  continu«MiH  irrigati«in  applietl  to  the  ellM>w. 
If  the  wouml  iM  nmall  Hutun-n  c«)vereil  with  an  adhenive  >r  a  Hynovial 
Myptic  (Hidilinmte  in  tine  powtler),  may  lie  tric«l  to  jirevent  further 
e«ca|)e  of  nynovia.  When  the  wound  luiH  cloHed  a  blinter  may  lie 
applied.  I ii nuppurat ing  iiwcm  ant i»<ept ic  injtH-tionH  nomet imen  nucceed 
in  effecting  recoverj-.  otherwise  little  can  l)e  done.  In  dogn,  woundn 
of  the  elbow-joint  are  alwayw  amenable  to  treatnient  ;  antii*ei»licN, 
adhenive»«  ami  bandagen  can  lie  Kucceiwfully  employed,  ami  rectivery 
w  the  rule. 

V.    CAPPED   ELBOW    IN    THE    HORSE. 

The  structun^  corre»ponding  to  the  burwa  olecrani  of  man  w 
found  in  the  horse  and  dog  at  the  powterior  Hurface  of  the  elbow-joint, 
and  though  not  lonstant.  generally  forms  below  the  nkin  a  bursa 
mucosa  a«  large  a«  a  walnut  or  small  apple.  Injury  cause<l  by  the 
heel  of  the  shoe  may  result  in  local  infection  and  produce  a  swelling, 
commonly  termed  "  capped  elbow." 

PathologlMl  anatomy.  Bruising  leads  to  acute  inflanmiation 
of  the  bursa  ;  sometimes  bleeding  takes  place  into  the  bursal  cavity  ; 
sometimes  bursitis  sero-fibrinosa  vel  hsemorrhagica  occurs.  If  pus 
cocci  enter  suppurative  bursitis  results.  The  connective  tissue 
around  the  joint  also  suffers  (parabursitis),  and  in  some  cases  this 
condition  constitutes  the  main  cause  of  the  swelling.  At  first, 
wdema  of  the  connective  tissues  sets  in.  but  later  gives  place  to  plastic 
infiltration,  and  finally  to  extensive  formation  of  fresh  connective 
tissue  which  becomes  indurated.  The  disease,  therefore,  consists  of 
a  bursitis  and  parabursitis  olecrani.  the  swelling  lieing  chiefly  causcil 
by  the  latter. 

Symptoms.  The  clinical  symptoms  ditfer  somewhat  according 
to  the  pathological  changes  and  the  age  of  the  enlargement.  The 
only  constant  feature  Is  the  swelling,  which  is  more  or  less  sharply 
differentiated  from  its  surroundings.  When  recent,  it  feels  abnormally 
warm,  is  doughy  and  slightly  painful.  It  afterwards  becomes  harder, 
depending  on  the  degree  of  plastic  infiltration  and  induration  of 
parabursal  tissue.     Frequently  distension  of  the  bursa  is  a  prominent 
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symptom.  iukI  tlw  Hw.llinK  ix  fh.ii  HtntuatinK,  uiul  ••n  Ix-inff  ..jM-nwl 
iiiwlmrgen  I.I.HKl-HlaiiM.I  Hiiid.  Ihi-  l-urna  may  Ih-ioiiu-  ai*  large  an 
a  niun'H  tint  ami  contuin  ni.riiiuui*  clots  If  n-.t  o\H'im\.  it-  (.>nU-n«H 
may  U*  partly  n-alworUHJ,  aii-l  whilHt  th.-  p«rahiin*itiM  awap|H«ar>«, 
the  f)v«r-Htr.tCh«-<l  hKIii  forms  ..  Unm-  fold.  I^niu-ii.'w*  is  ran«,  ami 
the  comlition  can  onK   !»•  ini-takcn  for  intlammatory  chunn«i*  in  the 
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sulKUtis,   which,   however,   an-   ii.vcr  sn  sharply  .lehned  a»  is    the 
iiitlaimtl  bursa. 

Causes.  Cai)ped  elbow  is  pro.liu.d  by  bruisinir.  often  dm-  to 
lyu>s  on  the  heels  of  the  shoe,  thounh  sometimes  u  contact  with 
the  floor.  Weakness,  too  sliort  n  halt<T  rein  too  Miiall  a  box,  and 
in  lm)ken-wimled  horses,  dilb.  ulty  in  breathinjr  may  all  cause  the 
animal  to  rest  on  the  sternum,  «ilh  the  l.-^s  nicked  under  it  ;  in 
animals  with  short  fore-arms  the  posteri..r  surface  -f  the  elbow  then 
comes  just  against  the  posterior  part  of  the  h(«.f,  and  is  iv,.  iiiy  bruised 
by  the  heels  of  the  shw.     Capped  elbow,  however,  is  not  infrecpiently 
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mH'ii  in  horw'H  Hhtxl  with  Mhort  kIuh*,  or  "  tipH."  and  in  horiwH  without 
HhocM  at  grttBH,  HO  that  tht-  nhiw  raniiot  alwayn  Imj  blanunl.  The 
poHitioii  aiwumeil  by  th»>  hornc  when  lying  «)r  alMiut  to  riite  (filww 
and  foot  ponition),  in  of  great  importance  in  ilotermining  the 
eomlition.  Metawtatie  «li»»eai«e  «>f  the  l>un*a  in  nonietinut*  Kwn  during 
HtrangleM. 

CourM.  Oapnetl  ellniw  in  generally  pnwlueed  in  a  ningle  night. 
By  inuneiliate  i.eatnient  the  Mwelling  may  sonietinu-H  diMperne,  hut 
more  fn-quently  it  l)ecomen  chronic,  rewirption  Inking  incomplete, 
and  induration  oi-curring  in  the  paraburHal  tiHsue.  When  a  large 
swelling  di«perHeH  after  existing  for  «ome  time,  a  loone  fold  of  Mkin 
n>mains,  which  (U'tnwtM  from  the  ammarx  appearance.  KeHor])tion, 
however.  i«  not  iufnipiently  preventinl  by  further  bruJHing.  Tlu- 
animal  may  ctmtinue  to  lie  in  the  poHition  tIeHcrilHHl,  repeating  the 
injury,  aiul  chronic  thickening  may  iK-cur  in  the  paraburxul  con- 
mftive  tissue,  rendering  fcHorption  impoHHible. 

When  the  skin  is  injunnl  Huppurutiun  may  occur  in  the  bursa, 
ami  after  siune  tiuu-  be  followwl  by  fluctuation  and  perforation. 
Metastatic  bursitis  prcHluceil  (luring  Htningles  is  always  of  this 
chura«ter.  As  the  disease  seldom  causes  lameness,  prognosis  in 
working  horses  is  always  favourable  its  far  aw  continued  usefulness 
is  conccnuKl.  The  older  the  contlition  the  U-ss  tlie  chance  of  complete 
recovery,  but  tirm  swellings  can  Ik'  removed  with  the  knife. 

Treatment.  An  excellent  preventive  consists  in  causing  the 
horse  to  wear  a  stout  cushi  i  e.xlemling  across  the  chest  just  behinil 
the  ellH)Ws.  This  cushiim,  if  applied  regularly  every  night,  sometinu-s 
causes  small  capjietl  ellKtws  to  disappear.  Another  mode  of 
preventicui  is  to  apply  a  well-padded  "  lMM>t,"'  covering  the  heels,  or 
to  strap  a  thick  straw  pad  extending  alK)ve  and  below  the  knee  to 
the  back  of  the  lind>.  This  checks  the  animal  when  it  attempts 
to  flex  the  knee,  and  prevents  it  taking  up  the  undesirable  position. 
Shoeing  the  fore-feet  with  bar-pads  often  succeeds  wjien  other  means 
have  failed. 

Fresh  swellings  are  treated  by  -old  ap|)licalions.  and  if  further 
bruising  be  prevented,  complete  dispersal  often  results.  Resorption 
is  assisted  by  repeate<lly  applying  irritants,  which  favour  resolution. 
At  the  same  time  they  render  the  skin  j'ori',  and  thus  prevent  the 
animal  lying  on  the  disease<l  sjjot  and  renewing  the  injury. 
A  Ut  per  cent,  iodide  of  mercury  ointment  may  be  applied  every 
two  or  three  days. 

When  the  swelling  fluctuates  it  may  be  opened  at  the  lowest  point, 
the  contents  pressed  out,  the  cavity  flushetl  with  iculine  solution  and 
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a  KaiiRe  druin  inwrtiil  lo  |.n'V.'i>t  r.-tilliiin.  In  -|«ite  of  thw  tmiliufnt 
m.nif  tlii<k«'niiiK  rt'iiiHiiw  himI  fiirtlu-r  l.rnwiiiK  w  folluwwl  hy  rapul 
incivaw'  of  thf  Hwelling  which  H««.n  iH-.-omi-H  iinhirHt.-.l  Moller  .Lk-b 
not  advwe  opening  lh««  hurna  .'xc'-pt  when  it  contuinH  pim.  ('i»«hot 
(•oiwid.TN  that  pumtnn'  in  only  uH.fiil  wh«-n  i(  in  followe.l  hy  <I.hI  rnttion 
of  the  .yBtic  lininK  for  whieh  piirpone  he  pn-feix  the  lautery  .  while 
(.then*  wrtipe  the  lining  of  the  eiivify  with  the  curette. 

Stoekfleth  reconunemlH  HWiihhing  out  the  <Hvity  tluiiy  with  I  purt 
of  enUHtic  potaMh  to  4  of  water  .the  other  parts  of  the  leg  nuiHt.  of 
courw'.    iH-   proteeteil   agaii         '<e   irritant      'i'he   nne  of   the   actual 

..  emploNN  it  to  open  the  inflanietl 

vhich    wonietinieH   follown 

when  puH  exintn  in  it. 
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ciiiitery  »««><Mn!*  Hiinpler 
hiirHa.    thus    prevent ii 
ineiMion.     The  hurwa  • 
or  when  itn  walls  n       •    <■ 
of    the    swelling    -i    .        i 
connective  ti»Hu«       n       >    ' 
excising  the  now       '    nnc      i 
wan  largely  a«loj    ■       ■•''^'     '■ 
being  passetl  throti^'i     n 
NetTosis  (wi'urreil  in  liii'  li  i 
fourteen  ihiys.  the  swelli  i 
tilled  hy  granulations  anti  ' 


cini  h» 

,    .'v    !■■■ 
hi'     .1.  ■ 
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'I 
I   II  .  tents  fluid.     Hardness 

1    ilv      onsists    of     indurated 

Ml  h      I.   teii   to  destroy  ing  or 

\t   ,         liinc  the  tirsi    ntelhtMl 

lii  ■  I  s.  in  the  form  of  powder. 
■  M-  le  centre  of  the  swelling. 
.  rrt.undiiigs  ;  after  eight  lo 
,1,1 1    •veiitually  the  wtiund  was 

I  I         h  this  method  has  certain 


advantages,  yet  it  mav  cause  serious  complications,  and  therefore 
o,M^rative  n-moval.  either  hy  dissection  or  hy  ligati.ui.  has  latterly 
receiv«Hl   preference. 

Ligation  is  a  simple  and  ea.sy   metho.l,  and     is  almost     always 
successful      When  the  tumour  is  sufficiently  pedunculated  to  allow 
an  elastic  ligature  to   he   applied,   it    is   the   method   most    used   hy 
C<mtinental  operators.     After  cutting  away  the  hair  and  cleansing 
the  skin,  a  ruhher  conl,  alwut  the  thickness  <.f  a  quill,  is  passed  round 
the  base  of  the  swelling,  and  drawn  as  tight  as  possible.     The  emis 
are  tied  together  with  string.     The  ligature  soon  begins  to  cut   in. 
and  in  four  to  ten  days,  according  to  the  thi.kness  ..f  the  tumour 
it  falls  away.     In  large  tumours  it  may  be  nwe     iry  to  r-move  and 
napply  the  ligature  after  two  or  three  days.        h.e  surtace  of  the 
wound'    should    meanwhile    la-    cleansed    daily    .  ...i    washed     with 
disinfectants  such  as  sublimate   or  carlM.lic   solution.     On   account 
of   its   demlorising   qualities,   permanganate   of   pi.tash   is  especially 
usi'ful.     As  a  preventive  measure,  careful  disinfection  is  advisable, 
while  at  the  same  t.me  it  destroys  the  unpleasant  smell  of  the  mass 
of  dead  tuwue.     Moller  prefers  passing  the  ligature  over  the  skin, 
which  i»  not  previouHly  cut  through  ;  the  skiM  is  thus  drawi  together. 
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and  cicatrisation  reiluml  to  a  minimum.  Should  tlie  application 
of  an  elantic  ligature  prove  difWcult,  on  account  of  the  tumour  having 
too  broad  a  haHC,  a  thin  conl  niuy  first  he  appiUd.  a»  it  does  not  w> 
readily  slip  «»ff  an  tlie  elantic  ligatun>.  In  a  few  Mount  the  tumour 
HwellH,  whe;;  an  elaHtic  iigatun-  can  Jh«  jiut  on  with  eaw.  In  caw 
of  need,  Hlipping  may  Ik-  prevented  hy  p»iHning  a  long  needle 
completely  through  the  8welUng  in  fnmt  of  the  ligature. 

In  using  the  ligature,  the  remaimler  of  the  tumour  munt  not  Iw 
cut  away  with  knife  or  Hci»Horn,  an  hleeiling  may  result.  When  a 
conl  in  used,  it  will  »m<  necessary  to  tighten  or  renew  it  after  a  couple 
of  days. 

After-treatment  is  simple.  As  soon  us  the  swellhig  has  fallen 
off  (which  may  lie  somewhat  assisted  by  torsion  slowly  performetl). 
the  surface  «>f  the  wound  should  »>«•  cleansed  ilaily  with  disinfectants 
until  a  dry  scab  has  formetl,  uniler  which  healing  occurs  in  eight 
to  fourteen  days,  without  leaving  any  considerable  cicatrix. 
Forni'tion  of  a  scab  will  U'  promoted  by  powilering  the  parts  with 
imh.forin  combineil  with  tannin.  I'ntil  healing  is  complete,  the  horse 
should  remain  hi  slings. 

Knudeation  is  eminently  "surgical,"  and  IKillar  pn-fers  it  in 
the  majority  of  old-standing  cases.  In  this  operati<u»  the  horse 
must  generally  Ik-  ca«t,  ami  if  restless,  placed  under  chloroform, 
though  it  is  possible  to  remove  large  growths  without  casting  by 
previously  inje«tiiig  a  few  minims  of  5  per  cent,  cocaine  solution 
at  a  numl>er  of  points  around  the  base  of  the  tumour.  If  the  hors*- 
has  b«>eu  cast,  the  fo«>(  u*  lisisentHl  and  drawn  forwanl  by  two  conls. 
or  fastened  by  a  mollified  "  sUle  stick."  an.l  a  ligature  passed  through 
the  .^welling  to  alTonl  a  In'tler  hold.  In  dippuig  or  .^having  the  parts 
an  oval-shapetl  '  islan«l  "  of  hair  may  Ik-  left  to  indicate  the  ari>a 
<if  skin  sul>s*'quent ly  «<>  la-  r»«move<l  :  otherwise  the  skin  may  U- 
•lispliuHl  and  the  operator  luuy  make  an  asynnn.tric.d  iiiision 
The  tumour  is  next  separaletl  in  the  onlinary  way.  Care  is  ninoi'-l. 
however,  to  avoid  injuring  the  fascia  <>f  the  forearm  and  the  nms'uii.r 
tissue,  which  might  easily  pnKlu.e  cellular  infiauunation.  nor  should 
the  point  of  the  cIIm.w  be  exponed.  After  removing  the  growth, 
the  wound  is  treated  on  gciariil  principles.  As  as«-psis  is  not  always 
possible,  large  vessels  should  be  tied,  and  a  tampon  of  carlsilisiMl 
jute  sewn  up  in  the  woun.l  to  check  blcnlhig.  The  tampon  is 
n-movcd  next  day,  and  ..[.en-wound  treatment  procK-iled  with. 
Itut,  provided  .art-  is  taken.  r.-liitive  ascrsis  can  often  !«•  attained 
and  umcb  Isltcr  n-sulls  ensured.  In  this  case  Ih.llar  .an-fulK 
cleanses  th.-  interior  ..f  the  wound,  rinses  it  with  I  hi  l.<MM»  biniodide 
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of  mer.  ly  solution,  and  powdem  it  with  iodoform,  leaving  the  flaps 
open  f«)r  "ix  to  twelve  hours.  When  all  bleeding  ha«  ceased  and  the 
Hurfac-wt  are  covered  with  a  HerouH  diBcharge,  he  iiniton  the  flaps  with 
two  Heries  of  sterilised  silk  sutures  ;  one  set  being  used  to  bring  together 
the  edges  of  the  skin,  and  th»'  second  set,  consisting  of  two  or  three 
sutures  only.  I^eing  passeil  further  from  the  edges  and  used  to  obliterate 
any  "  dead  space."  If  thought  necensary,  a  drainage-tube  is  inserted. 
Others,  after  dissecting  out  the  growth,  treat  the  wound  by  contmuous 
irrigation  with  cold  water,  whicii  usually  results  in  complete  closure 
in  alM.ut  three  weeks.  The  horxe  should  lie  kept  in  slings  until  the 
wound  has  cicatrised,  and  afterwanls  the  horse,  when  in  the  stable, 
shouhl  wear  some  fttrni  of  preventive  pad. 

A  similar  disease  occurs  in  large,  heavy  ilogs,  which,  when  lying 
on  hartl  ground,  supjM.rt  th.iuselves  on  the  stermuu  antl  elbows. 
The  skin  alone  may  Im-  injun-il  and  thiikened,  or  callosities  form  at 
the  affecteil  s|)ot,  but  (Hcasionally  the  bursa  olecrani  liecomes  inttame<l. 
The  disease  is  nearly  always  contineil  to  chronic  inflammation  of  the 
bursa,  parabursitis  (Kuurring  ver>-  rarely,  and  the  swelling  is  soft 
and  fluctuating.  Symptoms  of  acute  inflammation  (warmth  antl 
pain)  are  in  rare  cases  present  ;  but,  as  a  rule,  there  is  cmly  a 
fluctuating  swelling  of  an  oval  or  r.)un«l  form,  varying  from  the  size 
of  a  hazel-nut  to  that  of  a  hens  egg. 

The  swelling  is  pnuluced  by  distension  of  the  buixa  olecrani  with 

fluid,  which  sometimes  contains  fibrin  (bursitis  sero-Kbrinosa) ;  IiKkrI 

is  rarely  met    with.     It   never  interfcn-s  with  movement,  but   is  a 

blemish  which  is  «lifticulf  to  renu)ve,  the  cause  U-ing  always  at  work. 

Animals  .ucust..med  to  lie  in  the  posit  ion  ilescriU-d  cannot  l»e  bn.ken 

of  the  habit.  wiHH-ially  as  the  swelling  is  painless.     Simple  punctun- 

anil  n-movalof  cntcnts  are  therefon-  not  sutticient,  and.  owing  to 

the  flatness  of  the  swelling,  a  ligature  cannot  Ik-  applied.     If  nec.-ssary, 

the  enlargeil  bursa  nnist   U-  surgically  reiuovetl.  though  operation  is 

ditticult.    untl.    as    a    rule,    cicatricial    thickening    remains,     liifon- 

o|H'rating.  it  is  1k-sI  to  give  a  dose  of  morphine.     The  hair  is  rcmovetl 

and  an  incision  made  over  tlic  swelling  in  the  long  axis  of  the  Innb. 

The   bursa   is   then  separated   from   n<igbbouring   parts,  can-   U-nig 

taken  not   t..  in.ise  it.   which   w<.uUI  greatly   increase  the  difliculty 

of  the  operati<.n.     The  greatest   precaution  is  reipiired  in  separating 

the  bursa  from  the  ellsiw,  with  wbi.h  it   is  lirml.N    united,  an.l  the 

b.ne  must  not   Is-  ..xposed,  as  this  would  delay  healing.  an«l  prevent 

the  formation   of    a   .icatrix.      When  excisi..n   has   Is-eii  successful, 

it   is  sometime.-,  possible,  by  ol»*erviiig  antisepsis.  I.,  pnaluce  healing 

by    lirsl    intention.     The  operation   wouml   is  caiefull>    .liess.-d  and 
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t.  .ck  layers  of  wiuldinj?  or  w(mm>-woo1  upplii-.l  to  thf  |M.Ht..rior  surfait- 
of  the  elbow  to  pn-vent  further  hrniMiiig  when  th«-  aiihnul  lies  down. 
When  healing  by  first  intention  is  impossible,  the  woiiml  nuisl  be 
treated  on  general  princii>les.  A  soft  bed  is  particularly  re<|uisite. 
Remnants  of  the  bursa,  which  remain  after  enucleation,  may  be 
destroyed  by  irritants  like  nitrate  of  silver,  and  a  proper  granulating 
surface  so  producetl. 

VI.     WOUNDS    AMD   BRUISES    OF   THE    FORE-ARM. 

In  the  hors».,  the  fon--arin  (antil.rmhiuiii)  \\a^.  »«  a  Irnsis.  the  radius 
and  ulna,  which  are  surrounded  by  uiuncroiiH  i.,.i«lc«.  tcn<l..u«.  an<l  faHciav 
The  following  surface-markings  should  be  noted:  'lowards  the  outsi.lc 
«t  the  lower  extn-n.itv  a  dcpn-ssion.  sliKhllN  iu.lincd  brnkwanls  a.i.l 
marked  in  its  ce.itn-  hv  a  i).o!nincnt  cord,  tin-  tendon  of  the  extensor 
suffraginis.  Hehiiul  this  depn-ssion  lies  the  tl.xor  -nctacarpi  .■xtcimis 
which  is  boumlcil  behind  by  the  Hexor  mctacarpi  n.cdius.  In  front  ot 
the  exteit-or  suffraginis  runs  another  cord  ab.ut  an  uicb  m  brca.  th.  i.- 
tcn<lon  of  the  extensor  iK-dis.  Towards  the  front  of  the  hn.b.  and  at  the 
boundary  of  the  external  and  anterior  fa.-cs,  anoth.-r  dcpn-ssion,  and  still 
further  inward,  the  t  a  Ion  of  the  cxtcn,sor  nictacrpi  niagnus. 

The  inner  .surfn, .  of  the  forc-arni  shows  another  .lepivssion,  at  the 
hottom  of  which  can  be  fell  the  radius,  hcif  only  coven-d  by  skni  and  fascia. 
Behind  it  lies  the  Hexor  metacarpi  interims,  ivadily  felt  liclow  tlic  sKin  . 
in  front  of  this  furrow,  the  bom-  is  margincl  by  the  extensor  metacarpi 
uiagnus.  Hetw.-Mi  th.-  two  depivs-sions.  and  .pi'te  .learly  visil.le.  runs  the 
internal  sulKUtaueous  or  radial  vein.  ■    ..   ., 

Two  fas.ia'  cover  the  foiv-arm.  a  thin  su|HMli.ial  aii<l  a  .l.-.-|Kr,  h.-ltci 
.l,.v..lo,H.l  lav.-r.  tlic  fa.s.ia  antibrachialis.  which  aris.-s  from  the  various 
,„„s,lcs  of  tlu-  humerus  and  shoulder,  is  attached  p.-rtly  to  the  subcutaneous 
,M.rtious  of  the  ra<lius,  parllv  Imtoiucs  continuous  with  the  tendons  ot  the 
..xt.-u.s..,s  and  Hcxors,  and  partly  extends  to  the  ligaments  of  the  kn.'.-. 
Ii,lwc.r.  the  skin  and  fas.ia'  p  ss  the  thin  cutaneous  ncives  ;  those  on  ic 
n„sterior  surfa.r  of  tlu-  forci.  ni  Hsiiil'  from  the  ulnar  nerve,  thos.- .m  ic 
I-xterior  fton,  the  radial  iicrvr.  aii.l  those  on  th.-  ant.rior  partly  from  the 
median. 

Vertical  woun.ls  .•onlincd  to  the  skin  of  the  forearm  are  of  no 
particular  .ons.-.pience.  but  liuli/.onlal  w.mn.ls  are  im.n-  apt  to  cause 

irnubl I.    .mnt  ..f  tb.-ir  gaping.      If  carefully  disinf.-cte.l,  pr-mar\ 

union  may   r.-sult  from  ai.plying  a   pfop.-r  .In-sslng.  wlucb,  howev.-r. 
is  more  ditti(  lilt  in  large  than  in  small  animals. 

Injury  of  the  mus.les  of  th.-  fore-arm  is  fr.-<,nently  f.illow.-.l  by 
intiltration  of  pus  beneath  the  fascia-  an.l  otii.-r  dangers,  for  wbi.h 
n-a.s.m  such  wounds  must  la-  .Ir.-sse.l  antis.-ptically  or  freely  laul 
open  S<.m.-times  counter-.ipeimigs  or  drains  are  us.-ful,  especiall\ 
in  pen.t rating  infi-ct.-d  wounds  acconipaiiie.l  by  much  swelling  ami 
pain.     Fever  is  a  particularly  dang.rons  sjmptom. 
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The  txigt'H  of  horiwintal  muscular  wouiuIh  ari>  apt  to  gape 
.'Xctiwively.  The  animaln  generally  walk  lame,  though  able  to  Htand 
on  the  limb,  eHiK'eialiy  when  the  chief  seat  of  injury  im  in  the  extensor 
muscles.  ( Japing  of  the  woun.l  ami  contraction  in  the  .lividwl  muscles 
alike  impetle  union  ;  and  as,  in  large  wounds,  the  skin  soon  retracts, 
it  is  liest,  even  when  asepsis  seems  .)ut  of  the  ciuestion,  to  suture 
such  wounds  as  s(M)n  as  possible.  Sterilised  tape  about  i  of  an  mch 
broatl  forms  a  goml  suture  material,  and  an  attempt  shouUl  1m-  made 
to  Hx  the  skin  and  prevent  it  retracting.  By  passing  the  sutun» 
through  the  bo<lie8  of  the  muscles  a  better  hold  is  ensured,  and 
there  is  less  chance  of  their  tearing  out,  whilst  the  tapes  may  \w 
used  for  fastening  on  a  dressing.  Any  tendency  to  excessive 
granulation    must    l>e   repressed  early  by  using   astringents  and  dry 

dressings. 

Bruises  of  the  muscular  tissue  and  fawia-  of  the  fore-arm, 
comm.)nest  in  cart-horses  and  caused  by  kicks  or  blows,  are  easily 
re«-ognise<l  by  the  puin,  swelling,  and  difticulty  in  tluit  phase  ut 
movement  when  the  limb  is  carried.  Kesoluti.m  generally  o.curs 
and  lameness  disappears  in  eight  to  fourteen  days.  In  oth«>r  <ases 
alwcesses  form,  and  should  inune<liately  be  incised  to  allow  free 
••xil  of  ,,us,  which  may  otherwise  burrow  and  <ause  necn.sis  of  the 
tiiscia-  of  the  fon-arm;  extensive  counter-op«'niMgs  urc  therefore 
at  times  ne<essar% .  The  radius  is  sometimes  injured  just  ab<.ve  the 
knet>  In  this  <ase  also  it  is  important  to  provide  for  .Iramage, 
cither  by  counter-incision  or  drainage-tubes.  Slight  swellmg  with 
great  pain  points  to  disea.se  of  the  bone  (periuMtilis  or  necrosis),  a 
.omplication  which  may  occur  at  anv  time  l»-foic  i.us  formation 
has  completelv  ceawil.  .    . 

In  hon*es."lhc  inner  surface  of  the  elbow-joint  may  Ik-  injurcl 
b>  straddling  a.ross  baliM*.  poles,  ..i  similar  objects.  The  pain  is 
often  so  a<ulc  that  the  anmials  are  unable  to  place  weight  on  the 
limb  In  tl.es,.  cises  the  median  nerve  is  bruised;  and  although 
the  etfect  of  the  injury  mav  only  last  a  f.-w  minutes,  it  may  also 
.onlinuc  for  a  couple  of  d..vs.  The  patbognomonu  symptom  is 
ins^-nsibilily  Ulow  the  dbow-joint.  especially  at  the  posterior  surface 
of  the   limb.     The  alfection  s.m.ii  disuppcai-s. 

Bassi  in  a  mule  saw  movements  of  the  left  foiv-foot  simulating 
stringhalt  The  front  foot  was  liflc.l  unusually  hiiih.  '"'d  'l"' 
animal  often  stumbled  li.e  sympfius  wen-  particularly  ii..tueal.le 
when  the  animal  moved  backwards.  On  the  .-xtcrnal  surf«<e  o 
the  fore-arm,  just  Ik-Ionv  the  elbow,  was  a  thickening,  the  'vsult  of 
a  fall  ;    it    w.i.s  not    inHamed.  and  had  existed  for  some  weeks.      1  lie 
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..«    iwwl   first    ai»iM»ttre«l   twelve   to   fifteen  days 
metacarpi  externiw. 
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DISEASES  OF  THE  KNEE. 


The  k.UH..  a  eoMMH^ite  joint,  eonsists  of  tim.  .^inei.-al  .uj.l  sev..«l 
metaeariml  articulation. 

«tt.uh  the  ra.lius  to  the  ''"'  '"  '^j     ;,J    Ian    ..  etmarpus  Us  intlroH«eo..s 

e;;S :;.;::;;■  silt'.:;,;.™:;  .-irt:;.,.,!,.,'  a  ;„..,. « 

i.  ,h»k.  ..-.»■.  .....I  I'"" ' '  J  ;  / S'™,;,!,,, ,,....1...... ;..iK...t...»-... 

it  Hlway«  .nils  for  s|x.Hial  ,.mautiou.s  In  tn-atn.ent 

1.  FRACTURES  OF  THE  BONES  OF  THE  KNEE. 

KuMriHKof  .he.e  bone.  L^  in  general  ,.r^.vente.i  l.y  their  .mall 
«i,.  u  1  hel.er«Hl  ,..it.on  In  large  animals  like  hon.es.  Iractures 
::  ;       „.on.-s,   fro  ,  ...is  ,.M  hanl    ground.     They  usually    ur  u. 
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conjunction  with  woumln  and  injurieH  of  the  joint,  ».r..  they  are 
compound,  and  the  fraginentm  seldom  unite  ;  l>ut  when  thiM  doe« 
occur  movement  of  the  joint  Lh  more  or  lew*  liiniteil.  or  iillojfether 
prevented  hy  anchyloKi». 

On  account  of  it«  isolated  poHition  the  pixifonn  Iwine  is  an  «'X(c(ition 
to  the  al>ove  rule,  and  .Miiller  \uu*  n-peatedly  set-n  frail urc  of  it  in 
rHw-hoixeH.  A  caHc  (M<iirn>d  in  a  dniujjht-liorMe  (hiriii«:  hcuvy  work, 
the  immediate  cauMc  In-ing  excexxive  contraction  of  the  ticx<»rM  of 
the  knee.  One  or  another  of  the  liganientM  of  the  piMil.inn  iMmc 
may  alHo  Ix*  ruptur«>d. 

The  symptoms  are.  inability  to  lK»ar  weight  on  tlw  linili  whiili 
in  tiexe«l.  iw  in  complete  radial  paralysiH,  and  lixal  pain.  Ahnornial 
mobility  of  the  piniform  bone  and  crepitation  innler  pn>HHurc  n-vt-al 
the  chantcter  of  the  fracture  Ix-yond  doubt.  On  the  other  bund. 
fracturcH  of  the  other  carpal  boiwx  pnalucc  very  ill-detined  syinplonis  ; 
thou^li  in  moMt  ciu*e«  the  su<l<h>n  appeuramc  of  Mevcrc  lanieiiens 
("  supiMtrtin^  le)j  lamenesM  ■■)  and  local  pain  alMHit  the  kn«f  joint 
sutficiently  in<iicates  the  seat  if  not  the  exact  nalnn'  of  the  lesion. 

Course.  Union  of  fractures  of  the  pisiform  bon»'  is  difficult.  The 
fra>{mentK  of  bone  are  drawn  upwanlx  by  the  pull  ot  the  attached 
nuisclcH,  and.  as  in  fractun-s  of  the  ulna,  the  conditions  arc 
unfavourable  to  callus  formation.  A  fibrous  calluH  forms,  xenerally 
of  insufficient  stn-ngth.  and  if  the  animal  Iw  put  to  work  too  .soon 
there  is  danger  of  relapse,  in  other  caw-s  the  knee  shows  marked 
dorsal  flexion.  Kvt-n  favourable  ca.ses  last  for  two  to  tbicc  months  ; 
but  many  horses  have  to  Ik-  destroyed  in  conse(|uence  ot  laminitis 
in  the  other  f(H»t  and  of  tlu'  resultuiff  acute  pain,  fever,  &v.  Com- 
pound fractures  of  the  kne«'  bones  often  end  in  suppiinttivc  arthritis 
and  death.  .Should  recoverj'  occur,  there  is  usually  extensive 
calluM  formation  and  loss  of  function  in  the  joint,  so  that  the  animals 
are  of  little  use  except  f'>r  stud  purposes. 

Treatment  The  anim..  should  Iw  place*!  in  slin>ts  and  reposition 
attempt«>d.  though  it  Is  seldom  successful  In  tjuiet  animals  a 
•Iressing  may  l)e  applied,  but  it  is  useless  in  tidgcty  patients,  which 
can  imly  b«'  given  a  roomy  stall  or  box,  with  plenty  ot  iM-ilding,  and 
allowctl  to  lie  down,  thus  preventing  laminitis  of  the  other  foot. 
Complete  rest  is  always  the  first  indication  in  trcntinj;  fractures 
of  the  carpal  bones.  Compound  fractures  call  for  the  strictest 
aiitis(>ptic  precautions;  though  frc<(ucntl\-  the  animal  has  to  he 
slaughtercil  owing  to  anchyK>sis 
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gj,4  lNJtTRl.8  TO  THB   KNM    l«   THK   HOBS.. 

„_,WURIMTO  THE  AHTERIOR  SURFACE  Of  THE   KWE. 

TiTjI'KIES  TO  THK  KNKK.N  THE  HORSE. 

Unee,   «>metimeH  pnKhu-mR   -"^f^^^/.'^XV  to  the  ve^K^ln 
.Win  w.,una.  ^-\-^^^ZlZ ZnZXZ.     Cap,>e<l  kn.- 

H.„.  -n"-\'-;7"i::,te:ra,e  The  knee  striking  the  manger    or 
may  »m«  cntracted  m  the  «^»"'^';  ^.      ,5^^  a  cow.  n»tK  for 

the  knee  may  \^  hrumea  when  '^^  ^T'^ZZied  woumls  ar.-  more 
a  nunute  with  the  knees  on  «  -  gnam^l     l.«e -  ^^^^^^.^  _ 

...„„mon.  and  vary  m  grav.ty  --"  2;  'Jj^.,  4,.,  render  anin.ais 
,.,,f..„„ation.  senile  weak.«^.>f--«^^^^^^  ,,  ,,„  ..     ,. 

uncertain  ..n  the.r  f""*''''"';^:;'^  V  „"i      -^he  cmmon.^t  injury  is 
,  -  ,..th^«.H  -  "r rimaTare  going  fast  and  only  fail 
abrasitm  of  the  sKm.     wnn  ,K;cur,  l>ut  are  of 

f..,  a  .noment,  excoriations  and  los.  ; '  j^-^ J  ^^ ^^^iou;  ahrasions. 
„.e  co.^.ue.u.e  ^^^  ^^^  ^l^;;::::!:  ,.  ...u.  of  which 
however,  requm-    rest    ""^jare  Repeated  bruising  oflc. 

'^-^^^^V''''  7ZXnT^'r^^^^  knee"  (see  Fig.   4«..). 

prmhues  hygroma  of  the  ''"f*''  "'  •'f  „^^,,i,jg,  extending  over 
L  indolent,  diffuse,  "f """  ^  ""•.t^'^i^Le  the  walls  of  the 
the  whole  anteri..r  surface  of  the  J"^    '"  ^..,„,^hied   Huul 

swelling    bec.,.me   te^..   and   '»-''     '^^^^^^^^^^^      ^ce-like  bellies.     Krc- 
.,f,,n   shows  fibrinous  clots   -^"l^ /  ^^^  ^-^^  ,,„rulent. 
„...t.y  -^-'-;;.'-7,;:\^::'tfl^of   t..'   kne..   interfen^s 
rhronu.  -^^  '">«/f,  ''^,„^rbruLsed   when  forcibly   Hex.l.  .^^ 

:;i:r:i-rh=^-.;:jurx^^^^^^  ..> -^  -^  -• 

surface.  .      ,       r       ;.,   w   ,.l>ui  uravc      The    wiiund    >~ 

.    •  ..   ..vi..iuiin>    «if    the    fascUl  W  als»>  gruvt 

Injury  <.r  cxposun    01    m.  iniur.Ml   fascia,     li 

"  "7  ';;::rj  ::.:>"'.!;  .i.  .x - ;■ 

treat mcni.      I  roviiieu  ...>,.„,  sliuht    recovciv  usuulls 

...,  ..ulopcn.und.wc.iing  a.    pan.  n^n.^^^  ^^  ^..^.^ 

,...,.«rs,  but    vx.M.nduig  or  uifettion        "  upward,,    ^.n  • 

M.".- ^-'''-^  TTn'";:;;; .  e  w:und  ,1.  .lud. .  v.,, 

.lown^anls.  .ynov.a  a.s<.hHr^.H   tr.u      u  ^^     ^^^^^ 

,,„„,„1  «|K.n    tlvxcd    though    weight    mav    I'*    pl'u« 

«alk.ng  i.  nuo   ..Hly  in-  -■■"••''  ^^^^^       ^^^,,         „„.,    „.„,   „,„rc  .: 
KhIIh  <>i>  sli..rp  St. .!«..,  or  uo  r..ugi.    nan  ^ 
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extewor  tendoni..  or  even  one  of   the  three   mHin  divwioiw  of  the 
joint       Although    the    knee-joint    in    imlii.le,!    in    the    category    ..f 
•indolent"  joints,  i.e.,    Hueh    a«   only    nlishtly    rvm-ni    ine.hanic.il 
injury    yet   severe  nvrnptonw   may  follow  Huch   u.-.identH.     Paui  w 
Hometim.'H  ko  excessive  that   weight  can  only  Ik-  iH.nie  hy  the  Innl. 
intermittentlv.  or  not  at  all.     The  swelling   cxlen.ls  over  the  whole 
joint,  and  often  far  lK-yon<l  it.  synovia  or  ,.ns  ruiw  from  the  wound, 
and    the    patient    is    mon-    or   less  fevered. 
A  prolie  can  often  Ik'  ininnhice.!  into  one  or 
other  of  the  joints,  and  in  the   later  stages 
it  may  hi>  possible  to  see  or  fwl  the  articular 
surfaces,     which    are    rough     and    eroded. 
Sometimes   crepitation  can   he   detecte<l   in 
U'nding  the  joint. 

Course.  Provided  the  temlon  sheaths 
an-  intact,  the  etfects  of  l.ruises  disappei.r 
in  from  two  to  thrw  weeks,  th.mgh  they  often 
leave  liM-al  thickening.  Otherwise,  and 
cs|)ecially  if  the  parts  cannot  Ik-  kept 
ii.s<-ptic.  recovery  may  extend  over  four  to 
six  wwks  or  longer,  or  the  wound  may  not 
clos«-.  Open  arthritis  of  the  knee  may  heal, 
hut  generally  the  proce.-<s  Is  accompanied 
hy  fever  and  loss  of  comlition.  and  followc<l 
hy  aiichyl(M*is  and  obstinate  lameness,  and 
ill  conse(|Ucnce  the  animal  is  cither  <le- 
stroycd    or  <lics   from  exhaustion. 

The  prognosis  therefon'  depends  chicHy 
on  the  extent   of  the    injury.     If  the  parts 

can  be  kept  aseptic,  which  is  seldom  the  case.  ^,^^  46.^,.  -Hygr<.ma  of  tho 
there  is.  of  course,  a  much  gn-ater  chance  knee  roMultinu  from  lirui«iii(t. 
of  ri'covcry.  and  bieuiishing  is  miniiuixcd. 

Treatment  Provided  the  injury  is  coiifiiie<l  to  the  skin,  it  is 
sutficicnt  to  cleanse  the  abra<led  parts  and  smear  them  with  viM<cliiie 
or  /.iiic  ointment.  •Capped  knee.'  when  recent  and  of  small 
.limensions.  often  vielils  to  warm  fomentations  or  repcate.l  friction 
with  mil<l  stimulants  like  turpentine  and  ammonia  liniment  or 
campiH.rated  alcohol,  but  when  large  is  l«-st  treated  by  slinging 
the  horse,  and  opcninu;  th.'  -welling  at  its  lowest  point,  clearing 
<,ut  tii.rinous  clots,  &.,■  .  inserting  a  drain,  and  inje.ting  twice  «laily 
.jiluteil  tincture  of  in.lH».v  (Jciitic  compression  with  a  rubt>er  bamlage 
assist-  re<-overv.     X»*^ile  Hnng  followed  by  blistering  has  also  proved 
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Hum^ful.     Failing    hucc««.    by    thene     n»etho<b..    excision    may    »« 
attempt^,  pn.vi.le.1  the  animal'H  value  jiwtify  operatwn. 

WoundH  perforating  the  skin  re«iuii«  c.mplete  i«.t    to  prevent 
formation   of    large   <icatrie«,.    and    in    addition   general    antu«p  .c 
tr».atment.     Very    ran-ful    a«e|«.i-    Im     ".lumHi    where    the    annular 
Z^Zui    in    la<;rated    or   exp.-Hl.     A    cin-ular    Imn.lage    jvrov.ded 
with  a  dren^ing  .ImuUl  U.  pa«MHl  around  the  kn«..  I|emg  '«Jt  ~  ^e 
l,.«.,.r  alH.ve  ami  Ik-Iow,  ami  the  animal  plated  ...  «l..»g-  "' '"^[^ 
hort    to  prevent    itK   lying   do-vn.     Sutures  «h<.uld   Ik,   u«ed   where 
aeticabi;.     WoumU    which    .annot    Ik.    re..dered    aneptic    -houl.l 
Ih    left  ojH-n  a..d  treated  by  eontinu.>UH  irrigation  with  lukewarm 
dilute  Hublimate  1  per  1«M..  or  zi,.o  chloride  nolut.on  1  to  2  per  ce.^^ 
(Joulard'H  extract  in  uneful  .luring  the  fir.t  few  dayn.  «'P^'»!^  ^^  " 
,  here  in  u.ueh  dis.-hanie.     At  a  later  Ktage  dry  dreHH.,M?H  hke  .odof or  n 
Hn.l  tannin,  glutol.  tttn....f..rm.  In.ric  aeid.  Ac,  may  be  u«ed   o  form 
TL  .cab.  under  which  healing  pn>c.«.ls.     Kxcc^H.ve  proWerat.on 
„,HyU.  chcHked  by  the  .HcaHional  use  of  dried  alum.  ..r  5  ,H?r  ee.,t. 

zinc  chloride  Holntion.  , 

The    treatmct    of    open    joint    calU    for    all    the    reHcmreen    o 
a„,LH.p.i..     Provided   pun.lent    infectio,.  of   the   jojnt    haa   ..ot  yet 
Hc-t     in,    the    w<M.nd     .nu.t     Ik-    carefully    clea.«ec  .    washed    v..  h 
sublimate  or  (%.fe<ta..t  solution,  and  an  antiseptic  dressmg  app bed  ; 
,„.,    wh..n  suppuration   h.iM  .ncurred,   the  only  cha..ce  conH.sts   in 
..arefullv  dLsi..fecti,.g  the  parts  and  providi.^^  .H-nuanent  .rngat ...  k 
This   m"av  ut   le.«.t  In-  tri.>d,  an.l  any  spc-c.al  .•ompl..at....m  ti^-aUd 

..„  g...u.;al  principles.     The    chief    po."ts    are    to    s  .„g    the    lu.rs  , 
i,„,no.K.lisc.  ,he  j..iMt    an.l  ......tvc  tb,-   m..t  .ureful  •-'«-l-- 

a„i,„„ls  of  little  vaiu.-.  ami  in  ..is.-s  wlu-re  there  .s  much  sutTcrmg, 
turlli.r  tn-atm.-iit   Is  scarcely  a.lvisabU-. 

VV|„.re  a   valua horse  b-.s,  by  falling.   pro.lu.-.-d  a  ,H.rman.-  .1 

su.all  ci.atriv.  .l.-nu.l f  bair.  i.   n.ay  U-  a.lvisable  to  ,K-rform    lu- 

.,,„.ratin,.  propos...l  bv  Cherry,  reviv.-.l  by  Hunting,  ami  ,M.rfc-.-t.-.l 
l.v  Vinsol.  Tbc  ..bj...l  of  tl...  o,K.ratiou  Is  permanently  t..  remov 
,iu.  s..ar.  subMituti.m  a  m.T."  li.H-ar  .i.a.ri.v.  which  ..I...-  .•..vcn-l 
l,v  bair.  is  al.noHl  i„,,M-n...ptil.l.-.  .-v.-n  to  the  tram.-.l  scmim-s  oI  an 
,.x,„.ri  T..  su...-.-,l  tb.-  striclc-st  a.s.-psis  is  ...-.•.■ssary.  an.l  for  .. 
..,.„si.lcrabl,.  time  tlu-  p.-rs,.nal  altenti....  of  tbc  ...H-rator  .s  n-cpiire. 

The  opcratiim  table  .l.-scrilK-d  on  p.  21  Ls  alm.«*t  indu.pc,mbl.' 
tor  tbc  operation.  Tmlcr  any  .ircumsta.ues.  it  facilitates  the  aseptu 
precautions  an.l  avoi.ls  the  risks  ..f  «  straw   IhhI.  a  fruitful  s.H.r... 

of  wound  inf..  lion.  •      ,     •     i    i        j'ii....ii... 

The     iiLst.w.-.cms     and    dn^higs     re.iu.red     include  . -4.1.pp...t 
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machine,  raw»r.  walpelM,  forcejm,  HiiH»«>rH,  Mutuiv  tMH-«lli>H  himI  piiin, 
RUkworm  gut,  i<Kl«»f«>rm  ganao.  iiwptu-  w«m)I.  tarlatRii,  and  surgical 
bandaKeH. 

The  iiwtrumeutH  nhouhl  lie  of  iii««ul  uiut  Iwvi'  iiu'tal  haiull*-**. 
They  HhouUl  Ik-  iMiiled  for  at  h-iiMt  l«>ii  mil  uU-h.  an.l  Ik«  plated  in 
nterilii4«><l.  Hhnllow  iii!imi'll«-<l  iron  I  niyx  «'iii(. lining  •'»  |M>r  rent,  carljolio 

Hdlution. 

1.  Awi»tie  pnTauti«.iL-'.  A  few  iluyx  U'fore  the  o|H'ration,  the 
knee  in  elippe<l  and  wanhed,  then  covenHl  with  an  aniiwptic  (M)mprm», 
which  JH  renewed  daily.     The  animal  L*  then  pla«'ed  on  the  operating 


Kio.    ItMi. 


Km.  4tl7. 


Kid.  tiW. 


lal.le  and  .liloroforme.l.  Tlie  liiiil>  inleiided  for  operation  is  fn-ed. 
drawn  forwanls  ii«  far  a.-*  pos»*il.le.  and  fix.-.l  to  the  lower  l.ar  of  the 
tal.li-  hy  means  of  l.roa.l  strips  of  welil.iiiK.  To  eiistiie  the  limh  U'inn 
fully  e.vteiided  another  piece  of  webl.hiv  w  pas.>«'d  round  the  fon- 
arin  and  drawn  fonil.ly  ImckwarttH  ;  the  kiuH>  is  thus  fully  e.xteii.led. 
.\ii  h^march  l.aiidajje  Is  applied  above  the  knee,  to  eoiitrol 
bli-4'<liii»!.   which  Ls  seldom  troublesome. 

The  .seat  of  operation  is  shaved,  a  loz.-n..:.-  shaped  an-a  corn- 
sponding  to  the  part  to  Ik-  cxcis.Ml  luav  Ih>  l.-ft,  l...wever.  as  a  guide 
to  the  operator  at  a  later  stage.  The  parts  are  then  rinseil  carefully 
with  tiiMtur.-  of  iodine  and  covered  with  a  layer  of  iu^eptic  wool. 

The  operator  and  his  a.ssLstaiit  lun  iiie  thoroiigliiy  clean««'d  their 
hands,  arms,  and  finger-nails.  lh»>  operation.  pr..perly  so  called.  I>egi!is. 

2.  The  importance  of  the  unshaven  area  now  U'coines  appar,nt 
y<-ingsymn»etriial.  the  etlges  of  the  wound  traced  round  it  will  after- 
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,%u     «l"nm.    linear    cUatrix     i-    U»...    extn.nu.ly    anficlt 

;  .    S  way  it  «  ,H-»il.U-  to  n..M..v.  Hcarn  a-  large  «- 

ZiZZ:.,  I:;!;  TU  J.^,.  .;-H..     Ur^er  ...  „.ay  .. 

T:  "t  :  tl    »n.    r,vr/  Uuf..   .......vlng  a.   the  Ha.ne  Mu. 

rSfn  >;';:;  tu^     U  ^m  ......  ....e  ea^Hy    and  .^r  ......... 

Z  n.HWta..ce  to  ...aptati....  of  t..e  edxen  of  (..e  fe,..ral  wo...u.. 

.     V  .  M    ..lee..i..K  ..-  .  .•-•..  the  H,.rf«.e  of  the  >..u,„.  ..  ear.,  n  ly 

Iri  .1  wi   .  ..leilKetH  of  a.,ptu-  c«tt..n.  rare  .K-in.  taken  t..  av.....  th.- 

1  .T      .f   .rHHl-.iots    which  C^eek   ......li,.g.     In   a  few   ........tes 

for.,...t.o..  of   »'-><'''•  ^^„  ,,.  ,,„„.^,,t  t,^Hher  with  ,.i.. 

:  ir:  :r  s;.r  1. ::::r:  s  .tit....es  of  ..kwor.  k...^  .;;;.. 

.He  1  a.K.,.t  I  i.uh  fro..,  the  li..e  of  i..ei«io,.  ......  u.K.ut   >  ...eh    fr  .n 

:.    i.H...r.     .t  is  ....ter  to  .........enee  ...    say.  ...e  ....per  ex.n-... 

f     1,     wo......  an..   |.nKHM.   ,.ow..wHnl..   than  to  .-o.nmen.e  ,t     t  ,.- 

n'.  Tr     t    a,.   int!.rn,....i.Uo   ,.oi..t      T..e  ..r^i.-ai   k..ot   s  .0..I..   In- 

:^Z.     Silkwor.n  K..t  .s  th.-  .K-st  .naterial  for  H..t«n.. ;   .t  .«  s.. 

X^l.  ..o..-,.oro..H.    ,l.H.s    ..ot    irntat..    the    t.ss.....    a,...    ..    r.....l.lv 

""":^'n.:v;.u;:n:;;:'perf..et.y  .-i,... ..  p«.^.ere,.  wi,h  .ocofor... 

,..v..re.l  with  i....oforn,  gH../.e  a....  a  large  p....  ..f  .«..pt...  .o.ton  w.h.I 

n   .i"    .  i..  position   ..y  tarh..a„  ..an..ag...     I'he  sh,«..tly  n.oj.t  tar- 
U      ,  n  ..lilv  a.lupts  i.^etf  to  t..e  fonn  ..f  theii.nl..  a....   .h  pr..f..r,.hl.. 

•'1,    ..,i.,.r    ..;at,.ri..l.      .^a.,........«    sho..!..    eo...n.e....e    low    .own 

!.„  „u^  .an.,on  ..o..e,  u>..l  Ik-  gn..l..aily  .-ont.nu,...  upwan.s  ov.-r  th. 

"""It  .H-in,  a..sol»teiy  essential  to  prevent  all  .nove.nent  in  the  li...l. 
after  operatio...  so.ne  for...  of  splint  U  n.xessary.  1'l.u.ter  bu,.!..,.-^ 
;  ve....n  tri,.,.  with  ..kk.  etfect,  ..  .t  a  .....c-h  s..npler  ,u.,  .on- 
.ffeHiv.  app«r«t..s  .-onslsts  of  a  -  leggmg  ..f  v.-ry  s  o..t  leat...  r 
rehfor.....  ..v  ri.«,  ..f  Hprir.«  stcn-l  am.  <  ..pahle  ..f  be...g  tighte-.e..  hv 
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„lr*i-.  Thw  m-m-H  hII  Ww  |.ur,H«.*  of  u  i.IhhI.t  iMiiHinnr.  w  hIikMIv 
flexible,  will  not  .Trnk.  «ii.l  iM  U-^  Uk.-ly  to  inj»it'  <li.'  -Win.  IIh- 
Itwciim  ..X1.-WU  from  jiwt  «Ih,v..  tht-  fi-lLKk  to  H  iii.h.*.  mon-   or 

IcHM.  alMive  thf  kiMv  „..     I 

All  iK'iiiK  well,  the  «lr»^HiHH  are  nnioveil  ulNHit  the  twelfth  .Iny 
after  oiK-ration.    when,  if   hII    .let«ilK   of    li.e   o,H.ration    Imve    U.-n 

thoruuKhly   e.»rri,..l   out,   the   u,M.rative    w i.l    i«   foun.l   .i.Htru.e.l 

wilh..ul  »nv  Hi!zn  of  ,,uh.  The  thr,..«U  .nay  then  Ik-  eut  with  miMMorn 
an.1  n.in..ve.l  with  f..r,.e,m.  A  li^ht  lmi«l.me  of  i.Hlofnrm  »««/*•. 
n-t»im'.l  in  |.la.e  l.v  tarlHtitn  l.an.laK.-H,  in  a|.pli.><l  for  another  w.-.-k, 
after  wlii.h  time  the  animal  may  U  exeni-e.!  in  haiul  ..r  put  t..  Ii«ht 

"""painful  HwelliiiK  of  the  limh.  or  .liH.harge  or  smell  from  the 
.irt^Hing  .l.irinK  the  pn-gn-M-  ..f  tnatmenl.  iH.int-  to  su|.|.urut...,r 
In  Hiieh  cine  the  .Inwiiiif  munt  In-  n-move.l.  tin  partn  im«ate.« 
thon.nghlv  with  an  anti«.,.tie  nolutioii  an.l  the  .IreHHrng  nnewe.  . 
When.Htit.h  suppuration  meuix.  it  in  ^ometi-n.-s  sultiiieni  to  t.m.h 
the  points  lightly  with  icKloform  or  nitrate  of  silver. 

(•.')   HYliKOMA   OK  THK    KNKK   IN   CVITLK 

When  lying  .lowi.  ami  in  .Iwelling  on  the  kiu-es  when  rising,  lattle 
an.  apt  t<i  hn.is.-  the  kn«..  and  t(.  pnuluce  .hn.ni.  hjflammati.ui 
„f  its  sulMUlis,  whieh  often  leads  U,  gn>al  swelling  and  nure.is.-  of 
fihrous  tissue.  The  same  n^sult  .Mrasionally  follows  falls  on  rough, 
hanl  grouiKl.  in  wlii.h  eiise  inHanunation  is  aeute.  Thm'  swellings 
wen-  f..rmerlv  <livide.l  into  hanl  and  soft  f<.rms.  A  In-tter  elassi- 
tUation  is:-H*)  Culaiu-oiis,  (b)  sviioviul,  and  (C)  articular  or 
IK-riarti.ulHr.  This  elassifieatioii,  though  it  <annot  always  U' 
ohsiTved  .liniially.  facilitates  the  study  of  the  condition. 

The  cutaneous  form  consists  either  in  e.\.-c.ssive  thiikening  «.f 
the  skin  and  suln-utis  covering  the  front  of  the  kn.v.  not  infn-.|uently 
,»ss.M-iated  with  active  incn-is,-  in  the  epidermis  c..vering  it  (Kig.  4m»). 
by  which  a  horny  swelling.  ..fteii  as  large  .is  a  man's  head,  n^iilts, 
or  ii>  the  d.'vel..pmcnl  in  the  sulnnlis  of  c;.vili.-s  tilled  with  serous 
Huid,  which  often  .ontains  lymph  H.H.uli.  Hemi-  the  combtion 
is  sometimes  n.ganled  as  "  cap,H-.l  kiuH' "  aiul  is  compared  with  the 
n-tention  cysts.  The  descriptions  given  indicate  that  in  many  cast- 
cysts  form"  in  the  cutis  ami  subcutis  at  the  same  time  that  the 
epidermis  underg.H.s  active  pmlifcration.  .lohnc  dcs.riU's  this  con- 
dition as  "dermoid  cyst,  with  diflfuse  keratosis." 

The  synovial  form  consists   in  a  tendovaginitis  chronica   senwa 
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HYGROMA   OF  THE   KNEE   IN   CATTLE. 


or  fibrosa,  which  sometimes  affects  the  tendon  sheath  of  the  extensor 
pedis,  but  more  frequently  the  sheath  of  the  extensor  metacarpi 
magnus.  The  swelling  is  sometimes  chiefly  formed  by  the  sheath 
of  the  tendon  distended  with  serum  (tendovaginitis  chronica  serosa), 
sometimes  by  the  greatly  thickened  connective  tissue  of  the  sheatli 
and  its  surroundings  (tendovaginitis  chronica  fibrosa).  This  disease 
of  the  tendon  sheaths  has  often  been  found  due  to  tuberculosis. 

A  soft  and  hard  form  can  be  distinguished.     The  tendon  sheaths 
are  often   greatly  distended  ;    in  one  Gurlt  found  17  lbs.  of    fluid 


Vui.  4<>!>.     Kiu'o  tuiiuiiir  (lutaiiemirt  form),  after  StocklU'tli. 

Small  pupillii'  form  <>n  the  iniuT  surface  of  the  sheaths,  and  wluii 
rubl)ed  off  appear  like  grains  of  riw  ;  this  condition  is  t.-rmid 
hygroma  prolifi-rum.     Pus  formation  may  also  occur. 

The  articular  form  presents  a  true  tumour  albus,  that  Is,  pro- 
gressive increase  and  induration  in  the  peri-  and  para-  articulai 
ccmnective  tissue,  and  is  always  associated  with  exostosis  formation 
on  the  bones  of  the  knee,  fore-arm,  and  metacarpus.  The  swellings 
are  of  variable  hardness,  and  result  from  chronic  inflammation  of 
the  knee-joint.  Ossification  in  the  new  connective  tissue  increases 
the  hardness  of  the  swelling. 
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Causes.  The  chief  causes  an*  injuries  sustained  in  lying  down 
and  rising  in  badly-paved  stalls  and  on  insufficient  l)edding.  The 
repeated  bruising  may  cause  extraviwation  of  blood  under  the  skin, 
or  into  the  sheaths  of  the  tendons,  and  proliferation  of  connective 
tissue.  That  bleeding  often  occurs  Is  shown  both  l)y  the  presence 
of  clots  in  the  serous  fluid,  and  by  the  jjigniented  condition  of  the 
newly-formed  connective  tissue.  A  single  severe  bruLse  from  fallmg 
on  uneven,  hard  ground,  as  occurs  in  working-oxen,  may  produce 
the  disease.  Chronic  processes,  like  tuln-rculosLs,  invading  the 
carpal  joint,  may  also  induce  such  swellings,  but  the  nature  of  the 
cases  hitherto  reported  Ls  seldom  fully  explauied. 

Symptoms  and  course.  The  chief  symptom  consists  of  swelling 
of  the  front  of  the  knee,  which  sometimes  increiuses  rapidly,  some- 
times slowly,  but  Is  continued.  The  growth  may  ijecome  immease 
(as  much  as  a  yard  in  circumference),  and  even  reach  to  the  ground. 
The  degree  of  pain  varies,  sometimes  being  considerable,  but  chiefly 
depending  on  the  mode  of  origin  of  the  disease.  When  caused  by 
a  single  violent  bruise  it  is  generally  painful ;  but  the  slower  the 
development  the  less  the  pain.  Tlie  swelling,  though  at  first  soft 
and  fluctuating,  at  a  later  stage  becomes  firm,  and  i»  often  covered 
with  thick  masses  of  horn.  In  cutaneous  "  capped  knee  "  the  tumour 
remains  movable  on  the  subjacent  tissues  for  a  long  time  ;  in  the 
synovial  form  it  takes  an  elongated  shape  corresponding  to  the 
direction  of  the  sheaths  of  the  tendtms,  and  extends  over  the  meta- 
carpus from  the  region  of  the  extensor  pedis  tendon.  The  articular 
form  Ls  more  diffuse  ;  it  often  covers  tlie  sides  of  the  knee,  and  is 
firmlv  attached  to  the  underlying  parts.  Induration  or  ossification 
is  denoted  by  unusual  hardness,  and  by  gn-ater  difficulty  in  moviiiu 
the  joint  than  in  the  two  other  forms.  Lumeness,  e.vccpt  in  tin 
articular  form,  is  usually  slight ;  only  when  the  disease  is  acute  and 
causes  great  pain,  or  when  the  swelling  beconies  excessive,  is  move- 
ment  much  interfered  with. 

The  treatment  of  "'  cap|)ed  kiici-  "  is  as  varied  as  its  causes,  and 
must  depend  on  the  nature  of  the  injury  and  the  anatomical  chiinges. 
Fresh  bruises  and  acute  iuHaiiunaJion.  accompanied  by  great  pain, 
are  In-st  combated  by  cold  applications,  follow<'(l  later  by  warmth 
and  moisture.  In  skin  injuries  search  must  lie  made  for  foreign 
bodies  like  splinters  of  glass,  fragments  of  gravel.  &t..  and  the 
dressings  should  be  saturated  with  disinfecting  rtuid  ;  in  any  case 
plenty  of  clean  straw  must  be  provided,  and  it  is  well  to  cover  the 
floor  of  the  stall  with  sawdust  or  chalk. 

Where  superficial  fluctuation  can  Ik-  detected,  cavities  should  be 
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opened  at  the  lowest  point.  The  aniniiil  is  tied  up  8eeun>ly,  and  an 
a««i«tant  directed  to  gra«p  it  by  the  nose.  The  knee  Ls  then  raised 
and  flexed  iv«  niueJi  as  p<.ssil)le,  and  the  swelling  is  opened  with  a 
bistoury  the  knife  being  (iirected  downwards  and  outwards  to  prevent 
injury  to  the  deeper  seated  structures.  The  cavity  is  free<l  fronj 
clots  with  the  curette,  the  animal  placed  on  soft,  clean  straw,  and 
the  wound  cleansed  daily.  Recovery  generally  occurs  in  three  to 
four  weeks.  Hertwig  recommends  pa-ssing  a  seton  through  <l:c 
swelling,  leaving  it  in  position  for  fourteen  duys.  and  following  this 
treatment  by  blistering.  . 

Although  similar  treatment  may  be  employed  in  the  synovial 
form,  it  is  better,  if  the  parts  are  already  aseptic,  to  puncture  with 
the  trocar,  using  antiseptic  pn-cautions,  and  afterwanls  ir  -ct  a 
solution  of  iodine.  Should  this  fail,  or  should  purulent  inflammation 
of  the  sheath  of  the  tendon  set  in,  it  may  be  necessary  to  lay  the 
sheath  open  and  thoroughly  cleanse  it.  Having  regard,  however, 
to  the  fact  that  this  form  of  the  disease  is  frequently  of  a  tulierculous 
nature  treatment  is  seldom  of  much  value,  and  animals  should  l)e  pre- 
pared for  the  butcher.  As  a  rule,  little  can  be  done  for  the  indurated 
or  horny  form  of  capped  knee,  unless  the  tumour  is  small,  pendulous, 
and  has  not  too  broad  a  base,  in  which  case  it  can  »m  extirpated, 
but  it  is  difficult  to  prevei.t  suppuration  ami  excessive  growth  of 
granulations  after  operation.  The  hitroduction  of  euphorbium  or 
caustics  like  sublimate  ami  acids  into  the  swelling,  is  liable  not 
only  to  injure  the  articulation  but  to  increa.se  the  growth. 


I11.CHR0NIC    INFLAMMATION    OF    THE    KNEE-JOINTS. 

(WiRONir  inflammation  of  the  knee,  arthritis  chronica,  occurs 
oftenest  in  horses,  and  has  long  been  recognised.  Cherry  descrilH-d 
it  under  the  title  of  "knee  spavin."  Schradcr  found  the  articular 
surface  more  or  less  "degenerated,-'  the  cartilage  worn  away,  and 
exostoses  on  the  bones.  He  also  described  ulceration  of  tlie  cartilage 
of  the  joint,  necrosis  and  exostoses  of  the  bones,  and  anchylosis. 
According  to  Cherry,  the  os  lunarc  aiul  head  of  the  large  metncarpal 
may  alone  suffer,  but  the  inflammation  generally  extends  farther. 

Causes.  Horses  with  narrow,  imperfectly-formed  knees,  short 
fore-arms  and  upright  shoulders,  appear  most  predisposed  to  the  con- 
dition, possibly  on  account  of  the  peciili.rly  exaggerated  movement 
in  the  knee-joint  which  such  formation  favours.  Russian  trotters 
display  thLH  form  and  action  most  conspicuously,  and  also  very 
frequently   suffer  from   chronic    carpitis.     Cart    horses    that    "dig 
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their  toes  in  the  ground,  and  young  race  horses  are  often  affected. 
Not  infrequently  the  disease  is  bilateral  ;  it  w  certainly  more  common 
in  coarse  than  in  well-bred  animals,  ami  is  favoured  by  puttmg  young 
horses  to  work  too  soon.  luHammation  may  extend  from  the 
periosteum  to  the  joint,  particularly  iv  Ixorses  with  defective  formation, 
which  are  thus  liable  to  -  brush  '"  in  going,  as  Is  often  the  ca.se  m 
Russian  trotters. 

Symptoms.  Swellin<;  is  the  chief  symptom,  and  is  sometimes 
s(,  great  that  the  entire  knee  may  appear  involved.  The  swellmg 
Ls  usually  hard  ami  firm,  consisting  principally  of  new  connective 
tissue  ami  later  exostoses,  but  when  the  sheaths  of  the  tendons  are 
involved  and  l)ccome  distended,  it  Ls  soft  and  fluctuating,  tree 
movement  of  the  joint  is  often  interfered  with.  When  resting,  the 
animals  lean  forward,  and  if  forced  to  move  go  stiffly.  Bendmg 
the  knee  eh  her  produces  pain  or  Ls  attended  with  difhculty. 

Lameness  may  be  well  marked,  or  hardly  noticeable.     It  occurs 
oftener  than  Ls  believed,  and  L-  shown  by  the  limb  \mng  advanced 
more    slowly    and    the    stride    shortened,    whilst    the    knee-joint    is 
imperfectly   flexed  and  the   limb   abducted  when   weight    ls   placed 
on  it      If  both  limbs  be  affected,  or  if  the  process  be  c.mfined   to 
the  lower  portion  of  the  joint,  which  in  the  horse  is  only  slightly 
movable,  there  may  be  no  lameness.     According  to  Cherry    such   a 
horse  gives  the  rider  the  feeling  that  the  thorax  Ls    pressed    out    of 
position  and  rises  with  every  stride.     The  condition  is  most  liable  to 
be  mLstaken  for  navicular  dLsea^c.     The  limb  Ls  extended,  and  turned 
slightly  outwards.     The  quarters  of  the  foot  often  reach  the  ground 
fii^t,  and  on  account  of  the  peculiar  gait  the  condition  was  m  Lngland 
termed  "  chest  foumler."     The  pace  naturally  assumed  is  a  .short 
unpleasant    trot,    which   shakes    the    rider.     The   forward   stride   of 
the   dLscised   limb    is    shortened,   giving   a    certain    resemblance   to 
shoulder  lameness.     The  ditlereiice  consists  in - 

(a)  The  circular  sweep  of  the  limb  when  moved  forward. 

(6)  In  the  horse  bringing  the  quarter  of  the  ho<.f  to  the  ground 

first.  ,      •   •  * 

(<•)  In  the  production  of  pain  by  forcibly  flexing  the  jomt. 
Course.  The  nature  of  the  disease  explauis  why  it  is  so  otten 
chronic  or  incurable.  The  m..st  favourable  cuses  last  from  four  to 
six  months,  and  it  Ls  "lerefore  of  great  imp<.rtance  to  know  whether 
or  not  the  horse  will  afterwards  Ix-  useful.  The  smaller  the  exostoses, 
ami  the  lower  thev  are  situate...  the  more  favourable  the  prognosLs. 
The  disease  Ls.  ..f  course,  m.t  so  serious  in  heavy  workuig-horses 
as  ill  hacks. 
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Treatment.  'I'reatment  Ls  principally  confined  to  blistering  or 
the  use  of  the  actual  cautery,  and  though  frequently  ineffective, 
sometimes  tlecreii-ses  the  lameness  in  two  or  three  months.  In  young 
horses  rest  alone  may  result  in  recovery.  Where  the  growths  arise 
from  the  periosteum  of  the  metacarpus  the  pointed  cautery  is  of 
use.  Division  of  the  median  nerve  sometimes  removes  the  lameness  ; 
Mi-'lcr  so  far  cured  several  cases  l>y  neurectomy  that  the  animals 
l)etamc  perfectly  useful  even  for  carriage  work. 
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IV.—DISTENSION    OF    ARTICULAR    AND   TENDINOUS    SYNOVIAL 
CAVITIES    IN    THE    FORE    LIMB. 

In  the  fore-lind)  several  of  the  joint  cavities  and  tendon  sheaths 
are  so  situate  that  distension  is  not  visible  externally.  This  m  the 
t-MH'  in  the  shoulder  and  elbow.  But  in  the  knee,  fetlock  and  pastern 
joints,  tendon  sheaths  and  bui'sa;,  when  distended  with  synovia, 
form  swellings  or  "galls."  To  prevent  repetition  the  most  important 
will  here  lie  (M>llectively  dealt  with.  We  may  distinguish  three 
varieties  : —  (A)  Distension  of  joints  ;  (H)  I)ist<nision  of  the  sheaths 
of  Hexor  tendons  ;  (C)  Distension  of  the  stieaths  or  bursHi  of  ext<Misor 
tendons. 

(A)  J)istension  of  articular  synovial  sacs. 

1.  Of  the  icnee.  Though  the  construct icm  of  the  knee  Ls  un- 
favourable to  the  produi;tion  of  *'  galls,"  yet  in  working-horses 
distension  of  the  capsular  ligament  lying  l)etween  the  radius  and 
upper  row  of  carpal  bontw  Is  occasionally  .seen.  This  constitutes  a 
knee  gall,  and  either  appears  as  a  roundish  swelling,  divided  into 
several  parts  by  the  extensor  tendons  on  the  front  of  the  knee,  or 
<M!casionally  aw  a  tumour  the  size  of  a  lien's  egg,  lying  on  the  outer 
surface  of  the  limb,  liehind  the  radius  and  just  over  the  ])isiform 
bone. 

2.  Of  the  fetlock  (articular  wind  galls).  These  consist  of  roundish 
swellings  between  the  metacarpus  and  suspensory  ligament,  caused 
by  distension  of  the  synovial  membrane  of  the  fetlock-joint.  They 
often  appear  divided  into  two  parts,  are  seldom  larger  than  a  duck's 
egg,  and  extend  forwards  on  either  side  of  the  fetlock.  When  the 
foot  is  lifted  they  may  disappear,  but  immediately  weight  Is  placed 
on  the  limb  they  return.  Hoffmann  says  they  are  particularly 
noticeable  when  the  fetlock  is  upright. 

3.  Of  the  foot.  Tiiese  are  of  rare  occurrence.  They  appear 
above  the  coronary  margin  at  the  toe  as  tense,  slightly  painful 
swellings  ;    their  real  nature  Is  often  unrecognised.     Frick  has  seen 
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a  number,  ami  has  HalwHed  hiiUHelf  of  their  true  eharaeter  by  p«wt 
mortem  examination. 

(B)  T)i«tcnsion  of  the  Kheaths  of  flexor  tendons. 
It  w  now  generally  allowed  that  distension  of    tl>e   sheaths    of 
flexors  calls  for  gn-ater  eare  in  treatment  than  that  of  extensors. 
The  first  variety  may  \tc  divided  as  follows:  — 

I.   Knee  pivH.     In  the  earpul  iirch  at  the  back  of  the  knee,  the 
flexorlendonshave  a  large  sheatliwhicli 
JK'gins  about  2  inches  above  the  carpus 
and  extends  to  near  th«'  middle  of  the 
metacarpus  (Fig.   471,  c).      Kichbaum 
says  that  above  and  Ik-Iow  the  joint  its 
lateral  walls  are  unprovided  wit  hfibnms 
strengthening  coats,  and  thus  explains 
why  the  swelling  appears  abov«'  and 
below  the  knee,  and  frcciuently  on  the 
inner,  sometimes  on  the  outer  side.  The 
enlargement  may  Ix'come  excessive,  but 
generally  takes  the  form  of  a  longish, 
•soft    swelling,    the    outline    of    whi(^h 
corresponds   with  the   borders   of  the 
sheath.     When  the  Ihnb  is  lifted,  the 
communication  l)etween  the  upper  and 
lower  portions  of  the  swelling  is  easily 
detected  by  [)alpation. 

2.  Tendinous  wind  galls.  The 
above-deacrilx'd  tendon  sheath  only 
extends  as  far  as  the  middle  third  of 
the  metacari)U8,  the  next  portion  of 
the  flexor  tendons  bemg  surrounded  by  loose  connective  tissue.  At 
the  lower  third  the  great  sesamoid  sheath  begins  and  extends  down- 
wards Ix-hind  the  fetlock-joint  to  the  centre  of  the  coronet  bone 
(Fig  471  d),  where  it  Is  separated  from  the  navicular  sheath  by  an 
attachment  of  the  perforans  tendon.  It  lines  the  fetlock  aponeurosm 
and  sesamoid  pulley  and  is  reflected  on  the  flexor  tendons.  Below 
the  fetlock  a  fibrous  expansion  surrounds  it  so  firmly  that  distension 
usually  only  occurs  above  the  fetlock-joint,  and  (on  account  of 
the  position  of  the  flexor  tendons)  on  either  side.  At  this  pomt 
the  sheath  is  covered  with  loose  connective  tissue,  which  favours 
the  production  of  the  two  characteristic  longish  swellings  lying 
on  either  side  of  the  lower  end  of  the  metacarpus,  close  to  the 
flexor  tendons  and  extt-nding  upwards  on  the  cannon  »K>nc.     Theur 


Fig.  470.— Distension  of  the  extensor 

pedis  and  flexor  sheaths.    After  a 

photograph. 
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Fio.  472.— The  same,  as  seen  from  the 
front. 
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Kid.  471.  Schema  of  tho  more  important 
tendon  sheaths  anil  bursiu  of  the  fore 
limb,  seen  from  in  froi\t  an<l  without, 
o.  Bursa  intertubereuhiris  ;  6,  bursa 
olecrani ;  c,  upper  tendon  sheath  of  th(! 
Hexor  petlis  museles  (carpal  sheath)  ; 
(/,  lower  tendon  Bhettth.s  of  the  tiexor 
pedis  muscles  (nietacarpo-i)halan(4eal 
or  great  sesamoid  sheath)  ;  <'.  sheath 
of  the  Hexor  metacarpi  externus ; 
/,  upi>er  sheath  of  exU-nsor  pedis: 
u.  sheath  of  extensor  nieUcarpi 
magnus  ;  h.  sheath  of  extensor  meta- 
carpi obliquus ;  t.  bursa  of  extensor 
pedis. 
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Hize  varies  greatly ;  BometimeH  they  can  only  just  be  detected, 
Hometimefl  they  are  a«  large  tm  a  g<Ki8e'H  egg.  OccaHionally  they 
appear  below  the  fetlock  at  the  back  of  the  pa«tem,  and  are  then 
of  a  more  flattened  form.  VVintl  galJH  are  very  common.  They 
generally  renult  from  chronic  wynovitiH,  and  are  often  found 
indurated  in  old  horses. 

(V)  Distension  of  the  sheath  or  bursa-  of  extensor  tendons.  The 
most  important  are  :— 

(1)  Distension  of  the  sheath  of  the  extensor  sutfraginis.  Tlib< 
consists  of  an  elongated  swelling  l>eginning  at  the  lower  end  of  tlic 
radius,  on  the  outside  of  the  knee,  and  extending  downwards  ;  in 
some  cases  it  may  even  encroach  on  the  front  of  the  joint  (Fig.  473,  c). 

(2)  Distension  of  the  sheaths  of  the  extensor  tendons  in  front 
of  the  carpal  joint. 

(a)  The  sheath  of  the  extensor  pedis,  which  l)egins  above  the 
kntH'-joint,  passes  through  the  outer  furrow  in  the  lower  end  of  the 
radius,  and  over  the  front  of  the  carpus  as  far  as  the  upper  end  of 
the  metacarpus  (Figs.  471  and  472,  /).  On  account  of  its  l)eing 
clothed  in  a  strong  fascia,  dropsy  of  this  sheath  seldom  occurs. 

(6)  The  sheath  of  the  extensor  metacarpi  magtms  l)egins  at  about 
the  same  height  ;  and  extends  through  the  mitklle  furr-nv  in  front 
of  the  radius  as  far  as  the  lower  row  of  carpal  bones  (Figs.  471  and 
472  g,    473  a). 

(c)  The  tendon  of  the  oblique  extensor  of  the  metacarpus  Is  pro- 
vided with  a  small  sheath  or  bursa  in  the  groove  at  the  lower  end 
of  the  radius.  Distension  of  this  bursa  produces  a  sausage-shaped 
swelling  extending  obliquely  towards  the  inner  small  metacarpal 
bone  (Figs.  472  h  ;    474  a). 

(d)  At  the  front  of  the  fetlock  the  tendons  of  the  extensors  pedis 
and  suffraginis  are  each  provided  with  a  bursa.  The  bursa  of  the 
extensor  pedis  sometimes  communicates  with  the  fetlock-joint. 
Distension  may  result  in  the  formation  of  a  very  large,  sometimes 
bilobular,  almost  painless  swelling  in  front  of  the  fetlock. 

Causes.  In  the  horse,  these  swellings  are,  with  few  except  icms. 
produced  by  chronic  irritation  caused  by  severe  continued  work, 
leading  to  dropsy  of  the  joints  or  tendon  sheaths,  anil  are,  therefore, 
almost  always  confined  to  working-horses. 

A  predisposition  to  them,  depending  on  individual  peculiarities 
which  are  not  infrequently  inherited,  exists  in  certain  horses.  The 
cause  Is  clearly  some  defect  in  the  tissue,  though  its  character  is 
not  yet  clearly  understood.  The  commonest  causes  are  of  a 
mechanical  nature,  such  as  strains,  partial  rupture  of  tendons  or 
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Kifi.  473.— Outer  surfiico  of  the  f'iro  limb  : 
t.)  show  synovial  shi'iitlix.  ".  TpihIoh 
Nlicath  of  cxtviiHor  m<-taiiii|ii  inaRiiUH  ; 
h.  triidon  Hhcath  of  cxtciiHor  pfdi.H  ; 
r,  tendon  Klieath  of  extensor  sutfrn- 
(jiiiis ;  (/.  tendon  slieath  of  flexor 
1,..  tacarpi  externiis  ;  r  f  .  superior 
and  inferior  pouclii's  of  the  synovial 
nienil>rane  of  the  rarpal  sheath  ;  /. 
/  ,  /*.  and  /'  .  superior,  middle  and 
inferior  pouehes  of  the  synovial 
membrane  of  the  metaearpo  phalangeal 
sheath  ;  g.  bursa  beneath  the  extensor 
pedis  tendon  ;  h.  bursa  l)enealh  the 
extensor  "uffraginiH.  tendon  :  i.  pro- 
trusion o|  the  synovial  capsule  of  the 
fetloek-joint. 


Fid.  474.  -Inner  surface  of  the  fore  limb  ; 
to  show  synovial  sheaths.  «.  Tendon 
sheath  of  the  extensor  metaearpi 
obliq-ms  ;  li.  tendon  sheath  of  llexor 
metaearpi  internns  ;  i:  carpal  sheath  ; 
rf.  J  ,  (/'.  d  ".  superior,  middle,  and 
inferior  ixmches  of  the  metacarpo 
phalanjieal  (j^reat  sesamoid)  sheath  : 
f,  bursa  beneath  the  extensor  pedis 
tendon  in  front  of  the  fetlock  :  /. 
distended  synovial  capsule  of  th<- 
fithxk-joint. 
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tendon  nheathM  or  wrpnching  of  jointH.  The  Hynovial  membrane 
liPComeH  inflamed  or  lilood  in  poured  into  hn  cavity.  In  exieptional 
caHCH,  external  influeneeM,  like  diHplaeement  or  eontuHion  of  the  joint, 
occasion  enlargementH  of  hiirMal  cavities.  Thus,  hriiisiny  may  l>e 
followed  hy  bleeding  into  the  capsule  of  the  joint  or  tendon  sheath, 
and  years  after  the  accident,  flakes  of  flbrin  may  U'  found  in  the 
joint  or  tendon  sheath. 

Symptoms.  The  symptoms  need  scarcely  l)e  enumerateil  after 
what  has  gone  liefoie  ;  and  if  the  anatomy  of  the  parts  is  borne  in 
mind,  diagnosis  presents  no  dithciilty.  Kursai  enlargements,  both 
of  the  knee-  and  fetlock-  joints,  diminish,  however,  when  the  limb 
is  relieved  of  weight  or  is  flexed,  whilst  those  of  tendon  sheaths 
U'come  more  distinct  ind  appear  mon-  tensely  filled.  Swellings 
due  to  <listension  of  articular  sacs  are  generally  horizontal,  those  of 
tendon  sheaths  more  or  less  vertical.  The  presence  of  acute 
infliimnuition  is  shown  by  heat,  swelling,  and  lanu-ness. 

Prognosis  and  course,  ('hronic  dropsy  of  the  s\novi'il  cavities 
of  joints  and  tendons  n'sults  in  the  horse  from  chronic  irritation  : 
in  (H'Cttsional  instances  from  acute  inflannuation  ;  bursitis  of  tlu- 
sheaths  of  tlie  extenst)r  tendons  is  generally  accompanied  by  lame- 
ness. Enlargements  of  the  upper  sheath  of  the  extensor  sutTraginis 
often  contain  fibrinous  clots — a  result  of  their  hiemorrhagic  origin — 
even  after  having  In'cn  in  existenie  for  .some  time.  On  the  other  hand, 
enlargements  developing  either  froni  joints  or  from  flexor  tendon 
sheaths  are,  with  few  exceptions,  due  to  chronic  irritation  of  the 
synovial  ujcndtrane.  Sometimes  the  cavity  is  filled  with  light- 
i^oloured,  clear  serum  ;  li-ss  fre(|uently  it  contains  small  bodies 
rcseml)ling  grains  of  rice  ;  occasionally  the  tt'udon  sheath  is  more 
or  less  thickened  (tendovaginitis  chonica  fibrosa  ;  indurated  galls). 
In  such  case  the  tendon  may  l)e  involved. 

For  the  most  part,  such  enlargements  in  horses  are  only  regarded 
as  blemishes,  and  in  old  animals  are  seldom  entirely  absent.  When 
of  fresh  growth  and  small  size,  they  may,  if  properly  treated,  Im- 
cured  ;  l)ut,  on  the  other  hand,  may  persist  for  long,  and  resist  all 
forms  of  treatment,  yet  without  impairing  the  animal'n  us»>fulness. 
Distensions  of  the  extensor  sheaths  may  cause  lanu-ness,  but 
are  more  accessible  to  operative  interference,  and  are,  therefore, 
of  less  moment  than  flexor  distensions,  (^hronic  distension  of  flexor 
sheaths,  especially  when  near  joints.  Is  more  difficult  to  remove, 
still  more  so  are  distensions  of  capsular  ligaments. 

(Jails  on  the  flexor  tendons,  |)arti(!ularly  in  the  hind  limbs,  are 
apt  to  Ijecome  chronic  and  intlurated.     They  are  even  more  trouble- 
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8i2«»  I.ISTKNSIONS   (»K  HYNOVI.U.   CAVITIKS    IN    rt.KK    MMB. 

H..m..  if  a.-.nm,mnu'.l  l.y  inrt.i.nnmti....  of  tomlo,,  an.l  ».y  Inm-noKK, 
,.,.,„,,lu.ati..,»H  whuh  ar,.  hIho  m..r.>  fr,-.,u..nt  ...  h.m  thai.  ...  fo  •• 
limlL.     Ah    a     rule,     tho    Hwelli.i«     apprun.    ,lwt...rtly     alM.vo    the 

m-Ha.iioUl  lM)nen.  .    ■.     •     i    .     , ..... 

Tnatment  inuKt  f..ll..w    (^.'....ral  prin.-.,.!....  «...»  it    w  hon-  ..  .I> 

„,.,.,.HHar>-  t..  r,.m«rk  that  r.......t   pai..f..l  .•u„.li.i..nH  ar.-  lH..t  tn-at...! 

l.V  .ol.r  .lo„,.lH.H,  or  l.y   m..n.THi„j!  Il.r   partn  i..  .•ol.l   water       II..- 
Hi,o„l.i.    wl..-..    p..HHibl.-.    iH-   H,.pple..,.-..t...l    l.V         ..laH.nK   H...1   .o,,.- 
pr..HHi..n.     Ah  h.m,.,  .tn    i..Ha......ati....  M.lmi.h-H,   .....mt   warm  appl.n.- 

lioHM  ,nay  n-pla...  tl.o    .ol.l   o,«^.  o.....pn-HHio„  Ih-lik  «....t........l  a...l. 

if   th.'  partH   an.  not    pai..f..l.   .n.»«mw«  .n.iy   Ih"  trie.l.     Ij.Rl.t    work 
also  pro,..ot,.H  almorp.io...     Tho.iKh  ....Klerato  r.ro,U  HwdhngK  ...ay 

Hu„...'in,oH  IH.  .linpi-r...,!  i.,  this  way.  tlu-  .-fTe.t  is  sel.lo...  ,H.r„,ano..t . 
for  .IUt..»sion  generally   n.M.rs   with  work.   a..<l  the   pra.t.t.on.-r  h 
f„n.e.l     to    resort     t..    irrifai.tH     like    ea.it hari.les    o.nt..ie»  ,     ....Jjt. 

hvlrar^.  l.i.iio.li<l.  l:  «.s«l,li....ite.  &e..  or.   In-tter  still,  to  hUstermji- 

ni.u,ter.  ..a.Uhari,les  eollo.lion.  or  the  Hring-iro...      ihe  efleet  of  these 
kpplieations   is  to   Ik-  .vseriln.!  to  the  reg.ilar  and  lasting   pressure 
prmluee.!  l.y   the  swelling  .leting  on  te...lon  sheaths  or  capsules  .. 
„ints.   ami   assisting   al«,orption.      On   account    of   the   pressun.   it 
exercises,    blistering-plaster   acts    more   energetically  than   bU>.ten.,g 
oint,nent.      The     firi.ig-iron     produces     its     effect     by     c.catnc.u 
e<mtracti.m.     When  freely   used  it   is  most  effective,  though,  as  . 
leaves  scars,  and  only  substitutes  one  blemish  for  another,  it  shou..! 
not  lK«  lightly  resorted  to  ;   nevertheless  it  is  one  of  the  most  valuable 

remedies  in  such  cases.  ^  .    i      i.. 

The  effect  of  artificial  drainage  has  been  nmch  overstated.     I.. 
France,  however,  drainage  and  the  sulwequent   injection  of  i.Kl...e 
solution,  ha^  long  In-en  a  favourite  method  <.f  treatmg  chronically 
,lLstende<l  synovial  cavities.     Simple evacuati..n  by  tr.Kar  .s  m  nowi.^e 
da.igerous   if   performed   with   aneptic   precautions,   but   its  etTect    is 
n..-  lasting,  and  tl...  tendon  sheath  or  j..int  refills  i.i  a  few  hours, 
th<  UKh,  after  repeated  abstraction  of    fluid  further  distens.....    n.uy 
iH.  stopped.     Cure  is  always  uncertain,  a.ul  even  the  after-injecti.m 
of  io.line  d.H-s  not  e.isure  it.     So..ieti.nes  the  ten.l....  sheath  umlerg.n-s 
gradual   thickc.i.ig   a..d    its   cont...ts    b«.co.ne   absorbed,   success   or 
failure,  appearing  particularly  to  dcpe.id  on  the  degree  of  inflammatio.. 
produce.1   by   tl,,'    ...jcction.      It    is   In-st    to   use   a  freshly-prepared 
solution  of  iodi.ie.  to  see  that   it   is  re.noved  after  injection,  and  tu 
follow  this  with  a  blister  or  with  firing  ;    when  blistering  is  contra 
indicated,  a  t.gl.1  bamlage  may  be  «ubstituted.     To  test  the  relat.vc 
danger  of  iodine  injections,   Leblanc  and  Thierry   made  a  series  ot 
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thirty-two;  -fifteen  into  jointM,  Meven  into  muroUM  Imrxa-  and  ten 
into  tendon  xlie.;  Im,  without  in  any  rano  having  Imd  n<HultM.  Nwd- 
Iftm  to  Hny,  they  ofmerved  full  iineptic  precftutionx.  In  gentTiil,  thin 
treatment  iH  uncertain,  antl  wiien  the  <linteiuti<in  in  indurated, 
im|irartieahle.  Manwn  of  Hhrin  can  only  Ix'  reiuovetl  hy  inciMJiin, 
and  although  in  theory  Huch  o|teration  Hhoiild  not  Ih>  diingerouH 
if  [HTformed  aMepticnlly,  yet  therr  in  no  certainty  that  dnsHhigM 
will  n-niain  in  ponition  ;  and  even  when  the  preliminary  dri-s.xing, 
applied  for  tiie  purpoMc  of  Mterili«(ing  the  partM,  lian  not  iHH-ri  interlVn-d 
uith,  dn>sHingi«  applied  after  operation  are  often  violently  rulihed 
otT.  The  name  in  true  in  regard  to  aniinals  otiier  than  tin-  horse. 
The  opening  of  diwtemled  jointu  or  He.xor  ten<lon  wheat  hn  is  in  geiu-ral 
dangerouH.  though  there  seems  no  particular  risk  in  opening  extentor 
sheaths,  «'ven  when  the  parts  cannot  Ik-  kept  aseptic.  The  risk  need 
not  pn'vent  operation  In-uig  tried,  but  attention  should  <'ertiiinly 
Ik"  pri'viously  din-cted  to  the  danger,  and  asepsis  should  Ik-  olwcrvcil. 
With  this  ol)ject,  twenty-four  hours  Ix'forehand,  the  hair  is  shaved 
from  the  point  of  operation,  tlu"  skin  wa-hed,  and  a  ('ressing  moistened 
with  1  per  1,(((MI  of  sublimate  applied.  After  casting  the  horse  for 
o|H'rati«m  and  removing  tlie  dressing  an  incision  is  made,  at  the  most 
prominent  point  of  tiie  swelling  ;  ti»e  finger  is  then  intrwiucwl,  the 
condition  of  tlu-  sheath  examined,  and  any  masses  of  fibrin,  &c., 
removetl.  Tiie  cavity  is  washed  out  with  a  solution  of  iotiine  and 
iodide  of  potaHsium  in  water  (1:3:  Iti),  followed  by  sublimate 
or  carliolic  solution.  The  loose  distended  skin  c(;n  tlien  l)e  partly 
cut  away  in  an  elliptical  form,  the  wound  closed  with  silk,  and  a 
protective  dressing  applied  to  e.xercise  light  pressure.  Tliis  dressuig 
sliould  not  be  changed  for  about  eight  days.  The  wound  probably 
closes  in  three  to  four  day.^,  though  the  cicatrix  is  not  then  sufficiently 
tirm  to  prevent  re-opening  if  the  animal  \ie  moved.  Operating  in 
this  way  Ries  cured  a  large  wind  gall  (enlarged  sesamoid  sljeath) 
and  an  enlargement  of  tlie  precarpal  sheath  of  the  extensor  pedis 
tendon  which  had  resisted  all  ordinary  methods  of  twatment.  in 
distension  t)f  the  extensor  siieaths  gauze  drains  may  be  used,  but 
-Moller  prefers  operaticm. 

Bosco  has  recommended  opening  enlarged  tendon  siieaths  with 
the  red-hot  iron,  and  favourable  results  liave  since  Iwen  announced 
by  otlier  operators.  Tlic  glowing  point  of  a  fine  firing-iron  is  thrust 
into  the  enlargement,  allowing  its  content.s  to  i)e  discharged.  More 
or  less  severe  iiiflamniation  results,  and  recovery  may  possilily 
fi)llow.  A.S  the  point  of  operation  itself  k  sterilised  and  an  a.septic 
wound  produced    which    soon    closes    by    inflammatory    swelling, 
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opening  by  the  actual  cautery  is  lens  dangeroun  than  by  the  knife 
but  Z  effect  i«  not  always  reliable.     When  the  exact  degree  of 
inflammation  necessary  to  prevent  after-secret  ion  of  fluid  «  pro- 
duced, a  cure  may  result,  but  this  degree  ^B  very  difficult-mdeed. 
usually  impossible— to  secure  at  will.  ■  ,     „  „      tHw 

The  same  criticism  applies  to  drainage  of  synovial  sacs  Th  s 
treatmcit  consists  m  puncturing  the  distension  at  the  highest  pomt 
."ling  a  din>ct„r  ancl  making  a  counter-opening  at  the  lowest  ,„.  nt 
nserting  a  drainage-tube,  and  irrigating  the  sac  wi  h  1  m  1,(00 
Hublim.de  solution.  Active  inflamniati-.n  follows  and  persists  for 
three  or  four  weeks.  In  favourable  cases,  the  endothoiia  Innng 
of  the  sac,  though  at  Hrst  replaced  by  granulations,  is  sai.l  to  In- 
restored  'hie  treatment  has  hitherto  been  confined  to  enlargements 
of  the  extensor  sheaths  in  front  of  the  knee  and  fetlock. 

To  sum  up  :  enlurge<l  synovial  cavities  should  at  hn,t  1.-  ..ea ted 
bv  rest,  cold  applications,  massage  and  compression  f  they  cause 
Lcuess  a  bILsler  chu  be  tried  ;  in  the  event  of  thu,  falling  the  parts 
are  fire.l  in  lines  ..r  points,  or  the  swelling  may  Ik;  punctured  with 
t,,.  cautery  and  the  contents  evacuated,  but  only  with  full  .  Usepl.c 
precautions.  For  enlargements  of  old  standing  which  resist  other 
Jorms  of  trt>atment  and  can.se  permniient  lameness  neurectomy  may 

be  performed.  ■       ii 

Frciuentlv     in    hunters    and    steeple-cha.se    horses,    occasiona  iy 
i„  others,  temlon  sheaths  are  punctured   by  thorns,  or  opened  by 
wire,    nails,   spiinte,.,    &c.     Acute    synovitis,    often   -""P  "-ted    by 
suppuration,   follows,    and    a    very    serious    wound   results.     Hiuh 
treatment  usuallv  the  wound  heals,  leaving  considerable  permanent 
distension    or    thickening    of    the    sheath.     Sometimes    healing    is 
retarded  or  pn-vented  by  the  pr-sence  of  a  foreign  body,  whuli  may 
iK-  .lifficult  t..  discover  or  remove,  or  the  wound  may  close  and  after 
an  interval  further  swelling  and  pus  formation  occur  near  the  seat 
of  the  ..rimary  injury.     In  most  ca^es  counter-openings  have  to  »«■ 
,„ade  for  the  free  dLschargo  of  exudate  or  pus  and  to  permit  of  thorough 
dlsuifection  of  the  sheath.     Sometimes  thorns  penetrate  the  sheaths 
and    remain    permanently    without    inducing    important    symptoms. 
The  sheath  may  be  somewhat  distended  and  painful,  but  the  irritation 
uraduallv  subsides  and  the  thorn  may  only  be  revealed,  months  or 
years   later,    by   post-mortem  examination.     Th.irns-somet.mes   as 
many  a«  forty-have   been  found  lodged  in  sheaths  and  beneath 
the  aponeuroses  of  the  limbs  of  hontes  which  during  life  exhibite.l 
no  symptoms  of  lameness  attributable  to  this  cause. 
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V  —INFLAMMATION  OF  THE  SYNOVIAL  SHEATH  OF  THE    CARPAL 
ARCH.    THOROUGHPIN  OF  THE  KNEE. 

The  synovial  investment  of  the  carpal  ar-  li  and  Hexors  of  the 
foot,  lying  at  the  back  of  the  knee,  may  become  inflamed.  For  the 
arrangement  of  this  sheath  see  under  "Rupture  of  the  Flexor 
Tendons."  Acute  Ls  commoner  tlian  chronic  inflammation,  and  w 
caused  by  bruLses  or  wounds.  The  sheath  may  »)e  opened  by  the 
horse  putting  its  foot  into  the  manger,  or  by  a  stal)  with  a  fork  ()r 
otlicr  sharp  instrument.  Sometimes  celhdar  inflannnation  extends 
from  the  metacarpus  to  this  point  ;  septic  .  iflannnation  followmg 
tenotomy  is  most  dangerous.  The  chronic  form  generally  starts 
from  the  check  ligament  of  the  perforaas,  and  often  i)roduees  dts- 
tension  of  this  sheatJi.  extending  some  distance  above  the  knee- 
joint.  As  a  rule,  tlu-  swelling  appears  on  the  inner  side  of  the  joint, 
both  above  ami  below,  but  in  the  latter  shuation  may  nivolve  the 
..utsitle.     Palpation   reveals    the    connection   iH-tweeii    the    thtfcrent 

parts. 

Whilst  then,  the  chronic  form  appears  as  a  fluduatmg  swellmg  m 
the  carpal  arch  and  over  the  flexor  tendons,  and  is  accompanied 
by  little  lameness  or  pain,  the  acute  open  variety  shows  the  following 

symptoms  : —  ...  ,  .  , 

'    (1)  Marked  lameness  ;  thelindj  is  heldstittly.  and  is  incompletely 

fle.xed.  ^ 

(•2)  Iiicreiused  warmth;  pain  on  pivssurc  ;  more  nv  less  hrm, 
hard  swelling,  which  surroumls  the  entire  joint,  and  extends  for 
some   distance   beyon.l  it.     In   ,.unilent   inflammation,    periarticular 

abscesses  inav  form. 

(:$)  Discharge  from  the  wound  of  large  (piantities  of  synovia,  after- 
wards luLxed  with  pus,  sometimes  with  necroti.-  libres  of  the  tcmlon 

sheath. 

(4)  Usually  fever:    in  septic  cases,  the  temperature  may  l)e  very 

high.  ^  .  , 

'  Course.  The  acute  open  form  generally  takes  an  unfavourable 
course,  and  when  caused  by  extension  of  infective  cellulitw  or  by 
punctured  wounds.  Is  always  dangerous  ;  little  can  then  be  done, 
ami  slaughter  is  advisable.  The  appearance  <.f  fever  ls,  then>fore 
always  threatening.  Simple  inflammation  Is  less  serious,  and 
recovery-  commonly  occurs,  though  some  swelling  may  \>o  lett 
Though  more  difficult  to  treat,  the  chronic  form.  ,ussociat«l  with 
formation  of  large  swellings.  <lm-s  not  as  a  rule  mtertere  with  the 
animal's  working  powers. 
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Treatment.    In  the  chronic  fonn  blisterH  or  firing  may  be  tried 
but  are  rarely  successful.    Nor  is  compression  or  massage  of  much 
service      U    thought    desirable,   bandages    may    be   firmly    applied 
extending  above  and  Mow  the  joint,  and  changed  from  time   to 
time      Better  results,  however,  attend  the  injection  of  weak  iodine 
sublimate  or  carbolic  solution  after  the  synovial  sac  has  been  emptied 
with  a  fine  trocar  or  aspirating  needle.     When  the  sheath  is  woumled. 
everv  e:)rt,  must  In-  made  to  rend.-r  the  parts  aseptic,  and  after 
inserting  sutures,  a  dressing  must  bi-  applied.     In  purulent  synovitis 
the  bun,a  may  l>e  frequently  rinsed  out  with  antiseptics,  though 
such    treatment    is    seldom  successful.       The  horse  must,  of  course, 
l)e  slung.     Where  an  antiseptic  dressing  cannot  be  applied,  the  parts 
may  Ik>  permanently  irrigated  with  boiled  water  or  antiseptics.     If 
performed    cautiously,    there    is    little    danger    in    puncturing  the 
swelling  and  giving  exit  to  contents,  though  the  gain  is  slight,  but 
particular  care  should  be  taken  not  to  make  large  incisions,  unless 
they  can  be  kept  aseptic,  as  purulent  synovitis  generally  results, 
and  frequently  proves  incurable. 

D.  DISEASES  OF  THE  METACARPUS. 

The  nietatan)ii8  in  Ho\\]ief\n  consists  of  the  cannon  bone,  and  the  two 
small  metacarpals.  The  temlons  of  the  extensors  of  the  digit  cover  its  anterior 
surface  ;  behind  it  lie  the  suspensory  ligament  and  the  two  flexor  tendons, 
to  some  extent  enclosed  bv  the  two  small  metacarpals.  The  whole 
metacan>us  is  coven>d  with  a  tensely-stret^-hed  skin,  which  is  only  slightly 
movable  on  the  underlying  parts. 

Ill  ruminants  the  two  cannon  bones  become  unitetl  soon  after  birth  aiul 
form  onlv  one  bone,  on  whose  posterior  and  outer  surface  lies  the  ruannen- 
tarv  small  metacarpal,  which  is  articulated  to  the  fused  metacarpal  by 
means  of  a  small  joint.  This  rudimentary  metacarpal  does  not  contribute 
to  the  formation  of  the  knee. 

In  swine  the  two  middle  or  true  cannon  bones  form,  with  the  exU-rnai 
or  false  metacarpals,  the  metacarpus.  Carnivorous  animals  possess  hve 
metacari)als,  those  of  the  third  and  fourth  toes  being  the  strongest. 

I.— FRACTURES  OF  THE  METACARPUS. 

In  solipeds  fracture  often  involves  the  three  bones  of  the  meta- 
carpus. The  small  metacarpals  seldom  escape,  still  less  frequently 
are  they  alone  fractured.  In  other  animals,  particularly  in  camivora. 
a  single  bone  may  Ik-  injured,  though  it  Ls  more  common  for  several 
to  l)e  broken  at  one  time.  Owing  to  the  thin  covering  of  soft  parts 
the  closely-applied  skin  is  readily  perforated  by  fragments: 
compound  fractures  are  thus  produced,  which  unite  with  great 
difficulty. 
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CaUMS.  The  most  frequent  causes  are  kicks,  falls,  and  in  small 
animals,  blows  with  heavy  sticks,  and  injuries  from  carriage*. 
Sometimes  in  the  horse  the  large  metacarpals  of  both  limbs  are 
suddenly  and  unaccountably  fractured  while  the  horse  is  cantering 
at  a  slow  pace  on  grass. 

Diagnosis  is  seldom  difficult,  the  abnormal  mobility  of  the  parts, 
the  inability  to  place  weight  on  the  leg,  and  Ihe  crepitation  pointing 
clearly  to  fracture.  It  Incomes,  however,  more  difficult  where  single 
bones  are  involved,  but  even  then  careful  palpation  is  generally 
sufficient,  and  crepitation  can  almost  always  Ik-  detected.  Fissuring 
of  the  cannon  lM)ne  can  seldom  U'  more  than  guessed  at.  Such 
cases  have,  however,  In-en  reported.  Like  similar  accidents  in  con 
nection  with  the  pastern  and  tibia,  fissuring  of  the  caimon  bone  is 
apt  to  culminate,  a  few  days  later,  in  complete  fracture. 

Course.  In  most  metacarpal  fractures  recovery  is  possible,  and 
in  small  animals  is  fairly  rapid.  Compound  fracture  of  the  cannon 
l)one,  is,  however,  seldom  hopeful,  and  in  tho  large  domestic  animals 
even  subcutaneous  fracture  must  be  viewed  as  relatively  incurable. 
Only  m  colts  or  valuable  and  quiet  horses  is  treatment  worth 
attempting,  but  that  complete  usefulness  may  be  regained  is  shown 
by  many  reported  cases.  The  course  of  fracture  of  the  metacarpus 
chiefly  depends  on  whether  the  animal  can  J>ear  it«  whole  weight 
sufficiently  long  on  the  other  fo(»t  without  producing  laminitis  and 
descent  oi  the  fetlock  or  os  pedis.  Union  is  readier  in  cattle  than 
in  horses,  and  in  them  the  lameness  occa-sionally  left  causes  no  incon- 
venience. In  the  small  ruminants  and  in  earnivora  subcutaneous 
fractures  unite  in  three  to  six  weeks.  Fractures  of  the  diaphyses 
of  the  metacarpal  bones  unite  more  easily  than  thosa  in  the 
neighbourhood  of  joints. 

Treatment  Reduction  is  seldom  difficult.  lief  ore  applying  a 
dressing  care  must  be  taken  to  bring  the  limb  into  a  proper  position, 
and  especial  attention  should  be  given  to  the  position  of  the  hoof 
or  claws.  In  the  horse  the  toe  of  the  hoof,  in  the  ox  the  interdigital 
space,  is  the  Ijest  guide.  A  plaster  bandage  is  very  useful,  especially 
in  small  animals. 

Stolz  employed  an  ointment,  now  named  after  him.  composed 
of  two  parts  of  resin  ami  one  of  wax,  which  Ls  smeared  on  linen,  and 
used  as  a  first  dressing,  over  which  a  splint  is  applied.  Horses  must 
generally  be  slung.  Pujos  saw  transverse  fracture  of  the  cannon 
bone,  just  above  the  fetlock,  in  the  horse,  which  united  after  applying 
a  pla*t<<r  band.-vge,  Eight  days  (?)  after  the  accident  the  animal 
began  to  place  weight  on  the  limb.     Forty-five  days  later,  when  the 
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bandage  wa«  removed,  the  limb  could  be  moved  as  UHual.  In  Hixty- 
six  day«  the  horse  wan  agaui  put  to  work.  Permanent  deformity 
of  the  fractured  part  is  unavoidable. 


IL- WOUNDS   AND   BRUISES   OF   THE    h.  Vi  \  CARPUS. 

On  account  of  the  skin  being  Hrmly  united  to  the  underlying 
str,.cturt>s,  wounds  in  this  region,  especially  in  large  annuals,  often 
take  an  unfavourable  course.  It  sometimes  happens  that  bon.-s 
tendons,  and  tendon  sheaths  are'  all  sinmltaneously  nijun^d,  and 
such  ca^es  demand  the  most  careful  antiseptic  treatment.  I  he 
hair  should  be  removed,  along  with  any  foreign  bodies  or  loose  slmn  s 
of  connective  tissue,  and  the  wound  an.l  its  neighbourhoo.l  carefully 
washed  whh  a  disinfectant.  If  p<»ssibie  the  parts  should  In-  un- 
mersed  in  a  bath  of  sublimate,  or  carbolic  solution,  and  the  wound 
irrigated  with  a  powerful  stream  of  sublimate  until  its  cilges  an- 
thoroughly  saturated  with  the  solution.  (Japing  wounds  must  .e 
sutured  with  aseptic  material,  and  a  dressing  applied  over  all.  .. 
complete  the  disinfecti..n  it  is  well  for  some  time  to  moisten  the 
dressing  two  or  thn-e  times  daily  with  an  antisoptic. 

Immediately  the  dit-ssing  appears  s,.aked  with  discharge  or 
blo..d  it  should  be  changed,  umler  antiseptic  precautions.  Ihus 
treated  the  wound  may  unite  by  primary  intention,  even  when 
temlons,  tendon  sheaths,  ..r  bones  are  damaged,  as  shown  by  n>jM,rtcd 
cases.  Similar  precautions  are  re(,uired  in  all  injur«-s  complicated 
with  much  loss  of  skin,  or  when>  large  flaps  arc  threatened  with 
necrosis.  In  such  woumls,  cicatrisati....  Is  difficult,  for  in  conse.,uencc 
of  hs  firm  structure  and  fi.ved  position  the  skin  cannot  stretch  ;  and 
even  when  the  defect  is  filled  up,  the  epidermis  is  not  replact^l. 
Kxuberant  granulations,  liable  to  result  after  laceratio,^,,  must  be 
re..rt.ssed  h  ♦'  e  early  use  of  astringents  (iodoform  conjoined  with 
tannin,  „  um),  or  by  applying  a  well-fitting  pressure  dressing, 

or  they  mav  oe  checked  by  caustics.  In  all  cases  the  skin  must, 
a.,  far  a.,  possible,  be  preserved,  necrosis  prevented  by  antiseptic 
dressing,  and  the  fact  borne  in  mind  that  wountls  which  fail  to  heal 
by  first  intention  always  "produce  well-marked  cicatrices. 

In  horses,  the  tendons  and  tc.idon  sheaths  in  the  metacarpal 
and  metatarsal  regions  are  often  i..jure<l.  cither  by  the  horse  lashing 
out  or  by  its  falling  <m  sharp  objects  like  broken  bottles,  scrap  u-on, 
sickles  or  «cythcs,  by  over-reaching  in  galloping  or  jumpmg,  or 
a  blow  from  the  foot  "of  a  followhig  liorse.  The  flexor  tendons  are 
oftenest  injured,  the  extensor  pedis  less  frequently  ;    wounds  of  the 
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latter  are  Heldom  serious,  and  heal  when  treated  on  general  prin- 
ciples Injuries  to  the  flexor  tendons  are,  however,  very  dangerous. 
There  is  no  difficulty  in  diagnosis  though  it  is  not  always  ea«y 
to  discover  the  exact  extent  of  the  wound.  Blood-vessels  and  nerves 
may  be  divided,  and  bleeding  usually  demands  first  attention.  Ihe 
degree  of  lameness  varies.  When  the  flexor  pedis  perforatum  which 
is  most  exposed,  is  alone  divided,  it  may  only  be  slight,  and  weigh 
may  Ik-  placed  on  the  limb,  though  the  fetlock  is  directed  somewhat 
forwards.  I)ivi«i.,n  of  the  flexor  pedis  p.-rfomns  n-s.ilts  m  elevation 
„f  the  toe  and  excessive  d.-rsal  flexion  of  the  fetlock  (Ui  every  attempt 
to  stand  on  the  limb.  When  the  flex..r  len.lons  and  suspeasory 
ligament   are  cut   through    the  fetl..ck  comes    in  c.ntuct    with  the 

ground.  .      ,    ,     ,      I 

After  cesHHtion  of  bleeding,  the  divided  .-nds  of  the  ten.lons  may 
he  seen  in  the  wound,  and  the  extent  of  injury  Ik-  tleternuned  by 
palpation  or  by  probing  with  the  finger.  Sometimt^  both  tendons 
are  la<-erated  or  partially  divided,  and  fre.,uently  the  perforatus  is 
severed  an.l  the  perfora.is  bruised.  The  position  of  the  wound 
generally  indicates  whether  the  sheath  of  the  tendons  has  also  been 

opened  or  injured.  ■     .  i    i        ,u 

Bniises  of  the  mctacarj.us  most  fre.iucntly  -ccur  just  Ih-Iow  the 
knee  and  muv  lead  to  extravasation  of  blood  or  lymph.  Ihe 
swelling  varies 'in  size.  In-tween  a  pigeon's  and  a  hen's  egg,  is  fluctu- 
ating   but  not  often  acutely  inflamed,  and  seldom  causes  lameness. 

course.     Healim;  chieflv  depends  on  the  parts  In-ing  kept  aseptic^ 
When  this  Ls  possii)le,  w<.unds  heal  in  two  or  three  weeks,  though  if 
pus  formati.m  occur  they  may  take  four  to  six  weeks,  or  evc-n  months. 
Injuries  confined  to  the  flexor  pe.lis  perforatus  naturally  heal  more 
readily  than  those  affecting  both  the-  flexors.     Woumls  involving  the 
flexor  sheaths    are   exceedingly    dangerous,    purulent    tendovagnutLs 
being  common,   especially    in    horses,    and    therefore,    wounds    c  cm- 
above  the  fetlock  or  in  the  pastern  region  are  more  dangerous  than 
those  in  the  middle  of  the  metacarpus,  where  posterionly  the  sheath 
Ls  wanting      In  the  ox  the  conditions  are  similar  to  those  m  horses, 
though  lealing  sometimes  occurs  without  any  particular  precaution 
(Jerlach  saw  complete   division  of    the   flexor  pedis   perforans  and 
perforatus  in  the  cow,  followed  by  cicatrisation  in  four  weeks.     Kor 
some  time  there  was  very  marked  dorsal  flexion,  but  thLs  disappeared 
in  three  months.     In  small  animals  injuries  of  this  class  generally 
do  better,  because  the  limb  can  be  better  protected. 

Swelling  due  to  bruising  L,  usually  indolent  and  persists  for  long 
periods.     This  is  particularly  true  of  bruising  over  the  head  of  the 
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internal  small  metacarpal   bone,  where  a  subcutaneous  haematoma 
is  often  produced. 

Treatment.  Recent  wounds  require  the  strictest  antisepsis.  In 
many  cases,  unfortuntely,  they  are  already  infected  by  the  wounding 
agent,  or  by  the  bandages  applied  to  check  bleeding,  but  can 
generally  \w  efficiently  disinfected,  even  twelve  to  twenty-four  hours 
after  injur>'.  Bleeding  must  be  cliecke<l  by  styptics,  torsion,  or 
by  ligature.  The  limb  must  then  b«>  careful'y  washed  with  soaj) 
and  water,  the  wound  and  its  surroundings  rinsed  whh  sublimdte 
or  carbolic  solution,  all  foreign  bodies  removed,  antl  the  wound 
douched  with  a  powerful  stream  of  antiseptic  fluid.  If  astipsis  s«'cms 
possible,  the  wound,  and  even  the  ends  of  the  tendon,  should  Ik* 
sutured,  and  an  antiseptic  dressing  applied,  and  renewed  as  may 
be  required.  Provide*!  it  is  not  sodden  with  bloo«l  or  wound  dis- 
charge, the  dressing  is  left  in  position  until  the  animal  l)egins  to 
place  weight  on  the  limb,  or  the  wound  is  healed. 

Failing  asepsis,  necrotic  portions  of  tendon  must  l)e  excised, 
and  excessive  proliieration  of  tissue  around  the  wound  checked  by 
modciate  compression.  Necn)tic  portions  already  partially  separated 
can  »)e  removed  with  the  scissors  or  knife.  Over-prominent  granu- 
lations may  l>e  checked  by  astringents,  such  as  tannoform, 
tannin  mixed  with  iodoform,  or  by  dried  alum  in  powder ;  a  well- 
fitting  pressure  dressing  serves  the  same  purpose.  Sometimes  new 
growths  may  require  to  l)e  removed  with  the  knife  or  cautery.  All 
such  surgical  wounds  must  be  kept  very  clean  to  prevent  hifection. 
During  treatment  the  patient  should  Ite  rested  in  slings. 

Wliere  the  tendon  sheath  is  also  injured,  extreme  attention  must 
l»e  given  to  antiseptic  precautions.  Exudate  or  pus  is  apt  to  distend 
the  lower  portion  of  the  sheath,  anil  drainage  must  be  provided  by 
a  counter-op.-ning.  Reported  cases  show  that  careful  antisepsis 
may  secure  healing  even  in  severe  injuries  of  tendons  antl  tendon 
sheaths. 

Bruising  of  the  metacarpus,  due  to  "speedy  cutting,"  kicks, 
&c.,  often  causes  formation  of  haematoma  or  hygroma  of  the  si/.e 
of  a  walnut,  or  hen's  egg.  If  soon  opened  troublesome  bleeding 
may  rmult  ;  on  the  other  hand,  absorption  takes  a  long  time, 
particularly  in  injuries  about  the  heatl  of  the  inner  small  metacarpal. 
Lameness  is  rare,  and  animals  can  l)e  worked,  whilst  reduction  of 
swelling  is  encouraged  by  continuous  compression  and  daily 
massage.  If,  in  valuable  horses,  operation  be  attempted,  strict 
antisepsis  must  Ihj  observed,  for  pus  formation  may  be  followed 
by  subfascial  cellulitis  and  troublesome  complications. 


wn\  ^ 


FI.KXOR   TRNDONS    AND   SITSPKNSORV   LIOAMENT. 


829 


Bier'H  treatment.     In  certain  caHeM  of  Hlow-healing  wountbt  and 

bruiseH  of  ten<lon  Hheuths,  faHcise,  or  joints  Ix^low  the  el»)ow  or  stifle. 

treatment  by  Bier's  meth(Hl  of  inducing  passive   hypera?mia  <»f  the 

injured  part  should  \h>  tried.     AImivc    the  wound  a  linen   bandage. 

f)r  a  rubl)er  tui»e  '  inch  in  diameter,  is  applied  round  the  limb   and 

made  sufficiently  tight   to  produce  venous   congestion  and   swelling 

of  the  part    below.     At   first  the  applicatioas  should   Ix'    ri^stricted 

to  half  an  hour  twice  a  day,  and  afterwards  gnuhially  extended  to 

four    or    five     hours    or    longer   according    to   the    effect    jjroduced. 

(V.mprcssion    Ls   accompanie<l   l)y  copious   discharge   of  serum   from 

the  W(miid,  extension  of  infection  is  prevented,  and  hi  suitai>le  ca.ses 

healini^  Ls  greatly  accelerated.     This   method  may   l)e  employed  in 

ti»e    later    treatment    of    coronary    slough,    treatls,    sinus,    verrucosc 

dermatitis,  canker,  and  after  mutilation  of  the  hoof. 

III.    RUPTURE   OF  THE   FLEXOR  TENDONS  AND  SUSPENSORY 

LIGAMENT. 

The  flexor  iwrforans  muscle,  three  times  larger  than  the^perforatu.s, 
arises  from  the  humerus,  radius,  and  ulna,  and  extends  to  near  the  knee 
where  its  tendon   begins.     The  teiulon   passes  through  the  carpal  arch 
to  the  middle  of  the  cannon,  where  it  is  joined  by  thesubcarpal  ligament, 
then  downwards  to  the  fetl<K;k,  where  it  passes  through  the  perforatus 
ring   and   over   the   sesamoid    pulley.     Descending    behind    the    pattern 
under  the  bifid  insertion  of  the^i^rforatus  and  over^the  coronary  gle»«'il 
prominence  and  navicular  bone,  it  is  inserted  on  the  semi-lunar  crest  ot  the 
OS  pedis      Slightlv  compressed  at  the  knee,  it  is  rounder  at  the  cannon, 
considerablv   expandetl   and  flattened  at   the   fetlock,  narrowed   though 
still  flat  behind  the  suffraginis,  at  the  os  corona-,  to  which  it  is  loosely 
attached,  it  again  expands  and  rapidly  attains  its  greatest  breadth  at  us 
iiis«rtion      In  volume  it  varies  little  from  its  origin  to  the  iioint  of  junction 
with  the  sub-carpal  ligament,  and  below  this  the  increase  is  hardly  noticeable 
owing  to  the  gradual  attenuation  of  the  reinforcing  band.     At  the  fetlock 
the  U'lidon  is  thicker,  and  its  anterior  surface,  moulded  on  the  .sesamoid 
.)ulley,  shows  some  of  the  characters  of  fibro-cartilage.     Another  increase  in 
thickness  and  firmness  occurs  at  the  os  corona-.     It  api)ears  to  be  weakest 
at  its  terminal  expansion  which,  however,  is  well  supjM.rted  by  the  posterior 
digital  ligament.  .  ,     . 

The  sub-cari)al  or  -check  '  ligament,  a  direct  continuation  of  the 
posterior  common  Ugamcnt  of  the  knee,  is  united  at  its  origin  to  the  aiitenor 
fibrous  wall  of  the  carpal  arch  and  the  siisiK-nsory  ligament.  IX-sceiuling. 
it  closely  embraces  the  anterioi  surface  of  the  iK.'rforans.  which  it  api)ears 
to  join  at  the  middle  of  the  cannon.  In  many  in.stances  their  fusion  is 
very  Bradually  effected,  as  some  indication  of  the  parts  of  tendon  ami 
ligament  can  be  traced  to  near  the  fetlock.  The  sub-carpal  ligament  is 
the  strongest  portion  of  the  suspensory  apparatus  of  the  fetlock. 

The  iR>rf<)rrttu«  or  superficial  flexor  innscle,  arising  with  a  portion  ot 
the  perforans  from  the   humerus,  extends  to  near  the  knee,  where  it  is 
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in.   t  f.!rn.H  «  HhJth-lik..  rin«  for  th.-  ,K.rfora.,s    tluM,  <'*"«•••"«  '"8  "' 
becoii.inK  «..uow!.at  l.roa.l.«r  it  trnninal.-H  l.y  a  l.ih.l  ni«;rti»n  ..ii  the  -m 
o.m    a       bXh-  entering  the  .ar.ml  areh  the  ,K.rf.,rat.m  ,h  j..me,    by    he 
r^Ual  liKament.  whieh  hitherto  han  attraete.»  littU.  attention  outHuh-  the 

"'''"n!e''rarriig«nu.„.    arines  Iron,    the  inner  honler  of  the  jK.Hterior 
^urfa"  o     he  lower  exiren.itv  of  the  nulins  an.l  extends  ohhcinely  .loun- 
wanl  an    .  utwanl  to  j..in  the'  ,M.rforatn«  ten.lon.     It  is  a  .hort.  rather  lax 
HCri'anrhetw.H...^  two  an'.l  th-v.-  inehen  long,  about   '"'  -h  ''r-; 
an.l  lens  than  half  an  ineh  thiek.     Ke.ently  n,  (lern.any  and   h  ranee,  .  aHis 
..f  lameness  have  been  attributed  to  strain  of  this  bpiinent 

T^  sus,insorv  Huan.ent.  arising  fro.n  the  h.wer  row  of  ."Hml  ».ones 
and  the  head  of  the  .annon.  deseends  betw.H-n  the  sub-ear,ml    inanient 
u    .m'taearpus  to  near  the  -  buttons  •  wheiv  it  bifunates.     Kaeh  braneh 
is  in   ,h.nte.l  on  the  ex.entri..  surfa.e  of  the  eorres.K.n.bng  sesan.o  .1    am 
a  Mortiop.  ..f  ea<h  band  is  continued  downward  and  forward  to  jon 
"x  en^or  ,H-dis  tendon.     Kron.    its  origin   to  th.-  iH,.nt    .,    b.funatu.n 
sus  HMVorv  is  fhUtene,!  an.l  .l.-s.-ly  n,plic-d  t..  th.-  eamum,  '-;'-"";'-;»;;' 
S..S.  ,n..i.ls  an-  n.un.le.1.  an.l  th.-  .•xt.-ns..r  ban.ls  an-  flat.     It  has  a  •"^«  "  '>^^ 
f      .,nn.-etive     tissue    whi.h    attaeh.-s     it     t..    th.-     .a.u.on     an.l     flex... 
aiH-nemosis.    In    stru..tun-    it    .li.T..rs    fn.u,    the    t..ud.,ns    by    .•..ntannug 
fa.sei.uli  ..f  stri|K-.l  nius.le  and  s..n.e  fat  ,iw...-lilT..r..n..-H 

Hin.l  limb      Apart  fn.m  tluir  points  ..f  ..rigm  an.l  a  few  otlu-   .lilT.-n  n. .  s. 
th.-  m.,n-  inM..rta'nt  f.-atures  ..f  th.-  p..st..ri.u-  flex.,rs  an> :     ^•"Y-''^™ 
in  the  tarsal  anh  is  n..t  ae.M.mi.ani.-.l  by  the  |K-.-f..ratus  ;    at  the  u,.ih  i 
e      arsal  n-gi..n  it  is  j..iue.l  bv  th.-  ten.L.n  ..f  the  a...-ssory  fl.-xor  musel.-. 
.  trthe  mi.l.lle  ..f  the  shank  by  the  subtarsal  ''^^'-''-^-j-'  >;;.;;;';  ^ 
longer  is  less  thi.k  ..r  stn.ng  than  the  sub-.arpal  l.gam.nt .      The  ,K-.f.  .atus 
has  a  v,.rv  slu.rt  nn.s.ular  p..rti..n.  an.l  its  te...lon,  b.-gunuug  just  1  el.m 
S     ,.  H-r  thinl  ..f  th.-  tibia,  aft.-r  a  win.ling  ...urse.  n-a.h.-s  th.-  ,H.u.t  .. 
I  e    .V-k   where  it  f.,rn.s  a  ,ap  whieh  is  attaeh.-.l  laterally  to  th.-  sunnn.t  ..f 
the  ..s  ealeis.      Bel..w  th.-  h...k  the  ,K-,-f..ratus  .l.>s.-,-n.ls  th.-  shank,  as  u. 
th.-  f.)r.-  limb,  t.i  th.-  os  .•oroiia-.  .  . 

Periten.lin.-.un.     Ka.h    t.-n.l..u    has    its    own    .-ovenng    ..f    e.mnt-ef.ve 
tissue      This  is  .•..mp..s.-.l  of  st-veral  lamina-,  nmre  ..r  l.-.ss  umti-.l,  el..selv 
nv.-sting  the  t.-n.l..n.  .•..ntinu.M.s  inwanlly  with  the  u.t.-rfas.-K-..lar  septa 
an.l  ,„nn.-.t.-.l..utwar.llv.a..-onling  t..  th.-  part  exannni-.l,  with  the  vis.-e.ai 
layer  ..f    th.-  flexor  svn..vial   sh.-ath.    th.-  eomuum    a,Mmeun.s.s    ..r  the 
a.ii..ining  t.n.K.n  ..r  ligam.-nt.     H.-tw.-.-n  its  la  mi.. a-  the  v.-ssels  an.l  .u-rves 
b..-ak  ui>  to  iM-.iet.at.-  the  i..ti-rfa.sei.iilar  septa  of  the  t.-ii.l..n. 

Apo..e..r..sis.     The     ..,..ta.ar,K.-i'l'»l""K""n     or    .'..n.m....     ai.....e..n.s,.. 

fur..ish.-s  a    sulKLta..e....s  ...vering  to  the  flex..r   t.-...l....s  a.ul  s..b.-a.-pal 

liga.n..nt.  an.l  separat.-s  thes.-  fr.,...   the  sus,K...s.,ry       I*  ;<">';':-;r  ':.;;;: 
nrin.ipal  lav.-.s  of  Hbn.us  tissu.-,  ....it.-.l  to  ca.h  ..t  u-r  a..d  to  the  Um.l..n> 

or  „arii-tarsvn..viai  sh.-ath  by    ......lar  tissue  a.i.l  e...»t.m.„us  w.th    the 

...slerior  wall  ..f  the  earpal  anh  an.l  fas.ia  ..f  the  f..re.ar.n.     U  f..rms  a 
;tn...g  tibn...s  braee  f..r  the  flexor  te„.l....s  at  the  «7^"";''>V*";  ,!:!:i    Z 

a.ul  supports  and  pr..t.-<ts  the  v.-ss.-ls  an.l  nerv.-s.     In  the  h.n.l  l.mb  th.- 

si.i.ilariv    a.iaiiiied. 


m.-tatarso-i.halaiig.-a..   a|H>...-urosi 


llge. 


Sv.i.iv.a 


1   sheaths.     Fa.ilitale    i.iove.ne 


it  ..f   the  te.i.U.ns,   an.l   eo.isist 
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of  tw.  ,wrtH,..,ntinu..uH  «itl,  ca.h  otlu-r  .  a  ,mr.etal,  In  mg  th.-  «1«  «>  ™ 
or  ..th.'r  «ui.|H.rti..K  tin^u.-.  un.l  a  viH<.T«l.  .nv.-Ht.ng  tho  ,.m|Hr  covering 
f    he  UMHlon      The-  opik.s.-.!  Hurfa.es  are  li.H.l  w.th  .•.uloth.l.mn.     The 
carlKMnetL' ar,.al .heath'exte.ulinK  fr...n  a.K.ut  tw.,  i.uhe.  «h.,ve  the  ear,„.« 
to   near    the    middle    (if    the    lannon. 
lineH  the  carpal  ureh,  aixl  l>art  of  the 
inetaear])al  ajKineiiroMiH,  and  iKreHectetl 
on    lioth    tendons    in   the   cariml  arch 
and  below  on  iK-rforann.  jKtsterior  wur- 
fiice  of  subearpal  ligament  and  anterior 
Miirfaee  of  jK-rforatus  t«-nilon.     From  an 
inch  or  two  below   the  carpal  arch  to 
the    np|)er    margin    of    the    sesamoid 
sheath  the  jH-rforatiis  has  no  synovial 
on  its  jM)sterior  surface,    and   th<'  an- 
terior surface   of    this    jKirtion    of  the 
tendon  is  separated  by  loose  connective 
tissue  from    the    pari«'tal    synovial    of 
the  jH'rforans. 

The  gn>at  sesamoid  sheath  exten<ls 
from  the  level  of  tin-  "  buttons "  to 
the  middle  (»f  the  os  coronie,  where  it 
is  sejmrated  from  th<'  navicular  bursa 
by  an  attachment  of  the  |K-rforans. 
It  lines  the  aiMUU'urosis  and  s<'samoi<l 
pulley  and  is  n-Hected  on  Hexor  ten- 
(hms,"  being  moditie<l  at  the  sesamoids 
by  the  absence  of  endothelium  on  the 
aiiterior  surface  of  the  ]K-rforaiis. 
Theie  is  no  synovial  covering  on  the 
JKirtion  of  the  posterior  surface  of 
the  iierforatus  which  is  united  to  the 
aptineurosis  of  the  fethw-k. 

The  navicular  bursa  or  sheath  ex- 
tendi from  middle  of  os  coronic  to 
below  the  navicular  bone  ;  it  forms 
a  short  synovial  sjic  between  tin- 
jx-rforans  lind  the  navicular  bone  and 
its  interosseous  ligament. 

Teud(m  is  made  up  of  groups  <if 
jiarallel  white  fibrils,  inters] K-ist-d  with 
flattened  nucleated  connective  tissue 
cells,  arranged  in  rows  rmniing  in  the 
direction  of  the  tendon  fibres.  Be- 
tween the  bumlles  an-  interfascicidar 
spaces,  and  jirimary  and  secondary 
connective    tissue    septa,    continuous  ,11.1 

with  the  iK>ritendimius  covering.     The  nerves  (few  and  non-medullated) 
blocMl-vessels.    and   Ivmphatics  ramify  in  the   septa.     The  subcarpal  and 
subtarsal    ligaments' have    thicker   int<'rfascieular    sejita    and    are   more 
vascular  than  the  tendons. 

Rupture  of  the  flexor  te:i(lons  i.s  produced  by  external  violence. 


Fid.  47.'>.  Sliiiwiii^  rcliitivc  |>iisitioii« 
of  tcii(l<.i\.<.  &<•.,  ill  tlic  iiicliicariinl 
rcL'ioii.  liniiH'diiilcly  licliiiul  Ihc 
iiictiiciirpiiri  lii's  the  KU!<|>iii!M>ry  i«r 
sii|>frii>r  .ii'siiiiHiid  li^'aiiii'iil  ;  thr 
si:  111  iiaiiil  cxtciuliii}!  fiiiiii  lifhiiul 
the  kiirc  half-way  down  the  iiicta- 
caipiis  is  the  check  ligament  ;  hcliiiul 
it  hcs  the  pcifoiaiis  triulon,  to  which 
it  is  roniic<t<'cl  ;  the  hiiiilniost  of  the 
tendons  shown  is  that  of  the  Ih'xor 
pedis  pei-foratiis  niuscle. 
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eHiwcially  by  violent  over-««xteiwion  when  weight  in  thrown  on  the 
fore  limb  ;  it  is  therefore  alinowt  entirely  confinc'd  to  8oli|»e«bt,  the 
great  strainw  neceHHary  for  itn  prixluet ion  only  occurring  during 
niovementM  like  jumping  or  galloping.  In  ruminants  a  ligament, 
extending  from  the  knw  to  the  clawH.  aswiMt*  in  preventing 
Huch  accidentH.  Ruplun-  ix  favoured  hy  changen  in  the  nutrition 
of  the  tendoiw.  an  after  neun-jtomy  and  infectiouH  tlweaw,  and 
even  after  long  n-M   rupture  may  follow  Mlight  «>xertion.     Sometinu-H 


Fill.  47t>.   -Kuiituro  of  tlir  llexor  pi'ilis  in-rforans  ami  (MTfciratiH  tcmlons. 

partial  or  complete  section  of  one  or  both  tlexor  tendons  is  pnxluccd 
by  the  horse  "  ()ver-r;>jiching  "  when  galloping  on  holding  grou.id. 

Sclu'llhasc  iiiul  <  'om^iiv  s:iw  simultaneous  rupture  of  the  inferior  sesamoid 
liKamciits  of  both  fore'  limbs  in  hom-s  which  had  been  long  resU-d. 
Johne  also  obscrvc.l  rupture  of  this  ligauu-nt  in  a  foal  which  had  bi-eii 
in  hospital  and  as  the  rupture  was  accompanied  by  tearing  away  ot 
iK.rtion-'  of  bone,  suunestwl  it  was  <hic  U)  change  in  the  bone  substance. 
In  another  case  the  suiKjrior  sesamoid  ligament  was  rupture<l  iit-ai  il> 
bifurcation  in  a  horse  which  had  fallen.     Smith  describes  a  case  where,  m 
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cimH«'<iueiic«'  of  the  hoixo  juiiiping.  lM>th  Hexor  U-iuIdiih  riuI  thf  iMisjieiiwiry 
ligiiiiu-iit  (.f  «in-  f<>rt<  hinl)  wt-ro  HU<i.U-nly  riiptiiml,  thf  iiutii<iir|MW 
iH'iiiarutiiiK  4  ituhvti  into  thf  furtli. 

Kuv  n<>t<-<l  niptuiv  .if  both  Hfxor  tfii<l..nM  uixl  thf  HiiM|KiiHory  liga- 
uifnl  ill  thn-c-  «|)iirHt.!  Iiinl»«.  Thf  Hex.ir  ikmIIh  iHi-foraiiH  wh«  torn  av»u> 
from  thf  im  iHHliH  uiul  thf  «iiMiK-iii«)ry  liK«ii»'iit  from  thf  wmim.Hd  boiu^ 
whiU-  iM.rtions  of  thf  l.oiifK  wfrf  also  I.M.Hfnf.l.  Thf  horsf  had  prt-viounly 
hf.-ii  himf,  Hiitl  for  «omf  time  incaiNihlf  of  work,  hi  thf  yfur  IMIHI  a 
horsf  was  «Mit  U>  thf  B.-rnii  tliiii<|Uf  siifffriiix  from  rfffiit  and  '•"'I'l''" 
laiiifiifSH  thf  animal  coiii.!  startflv  «tanil  fVfii  for  a  few  nionifiits.  VN  lu-ii 
f,,r<c.l  to  do  so,  the  hind  fcf t  wfn-  pla.f<l  far  forwards  and  tlu-  forf  ffft 
disiK.sf<l  as  in  laminitis.  I'oMt-iiiorteni  showf<l  luptinf  of  thf  HfXor  |N-dis 
m-rforaiis  in  all  f.mr  f.ft  just  a\h>\v  its  insfHion  into  thf  os  ik-<Iis.     No 

fxaft  fxplanati f  the  fausf  could  »k^  disfovfrfd  furthfr  than  that  ttu' 

hoi'sf  had  pifvioiislv  »»fen  foiiHninl  to  thf  stahlf  for  sunif  days  on  af- 
count  of  lanifiifss  iii  one  limb.  A  siinilar  cast-  was  rfisirlfd  a  year  latfr  ; 
in  anothfr  thf  Hfxor  \>^\w  was  torn  away  from  thf  os  |k<Iis  in  both  linid 
limbs,  and  thf  sfsamoi<l  bones  of  both  front  limbs  wfif  fnutnrfd  In 
thfsf  <asfs.  also,  thf  animals  had  previously  been  unworkab  e .  Maillet. 
ill  a  horsf ,  .saw  both  HfXor  tendons  ruptured.  Some  old-standiiiK  disfas<>, 
sufh  as  partial  ruptiirc-  of  thf  teiuUms,  had  probably  bffii  in  fxistfiiif. 
KiKlft  iiotf<l  a  similar  aeei.lent,  afTeeting  both  foif  limbs.  .Hcur  dnrniK 
uallopiiia.  SehramI  des<-ribes  tearing  away  of  the  Hexor  jn-dis  iK-rf..ruiis 
from  its  iiisi-rtion  into  the  os  iiedis,  inirtioiis  of  whieh  remaiiifd  adhelfnt 
to  thf  tf iidoii  ;  thf  navicular  bone  was  broken  into  iiiaiiv  f  'iiifiits,  wliun 
Schraiiil    as.rib»-s  to    the  excessive  weight    thrown  o  Jter    rupturo 

..f  the  tfiidon.  Di-give  saw  rupture  of  the  flexor  ik-<Ii.  rforans  in  all 
four  limbs  after  an  attack  of  laminitis. 

Moiler  htm  repeatedly  seen  similar  cases.  The  suspensory 
litjiinient  is  -xlmoMt  always  torn  away  from  its  attachiiieiit  to  the 
s«'^sainoi<l  bones,  whilst  portions  of  the  bone  are  loosened.  In  van- 
horses  the  suspensory  ligament  is  sometimes  ruptim-d,  even  in  the 
hiiKl  limbs.  In  front,  this  rupture  is  c()minr)nest  in  race-  and 
steeplcH-haso  horses,  and  Ls  generally  caused  by  ftvst  galloping  ..r  m 
jumpimt.  Sometimes  the  flexor  pedis  perforans  Ls  atf.-cted.  though 
the  siispeasory  ligament  may  also  be  ruptured.  Fi;;.  47S  ls  draw.i 
from  a  ca.sc  of  rupture  of  the  suspensory  ligameiil  in  a  race-horse 
which  fell  lame  on  the  course  and  had  lieen  unsiiccesstully  treated 

for  a  long  time. 

A  careful  iaspection  of  instantaneous  photographs  of  movmg 
horses  (like  those  of  Marev  or  Muybridge)  shows  that  in  gallopmg 
aii.l  in  landing  from  a  jump  the  animal's  whole  weight  rests  for  an 
appreciable  time  on  onv  of  the  fore  liiul.s.  At  this  m.mient  the 
fetlock  Is  supported  by  the  cc.ntraction  of  the  flexor  pedis  perforans 
ami  perforatus  mu.scles,  which  are  elastic,  ami  by  the  passive 
n■^L■,tancc  of  the  suH,)ensory  ligament,  which  is  comparatively  inelastic. 
Should,  then,  the  scrain  thrown  on  the  limb  exceed  the  elastic  resistance 
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of  the  raiwck*.  either  they  or  their  teiuloiw  inuHt  iiece«»ai  Iv  yield. 
Om.  of  tw<.  re«ultH  may  f..ll«.w.  If  the  iniwcW  yiel.l.  th  excew 
Htrain  falk  on  the  comparatively  inelastic  ^iwiK-iwory  ligament 
whieh  may  Ik.  partially  ..r  wh..lly  ruptur,..!.  V  the  tend.m-  yield, 
ft  Himilar  n^ult  may  follow,  the  flexor  tend-HH  and  the  KUM|H.n-...ry 
litfument  then  HufferinK  together.  A  Hins(le  very  violent  nh-K-k  w 
then-fore    nion-    likely    t..    uffe.t    iK.th    the    tendoim    and    ligament 


Fkj.  477. —  Rupture  of  the  flexor  pediH  iMTfonins  heliiiul  tlie  fetlock  in  eon»eijueiu-e 
of  guppuratiuii  in  the  tt-ndon  slieatli. 

(betause  the  muaelw  In'ing  untin-d  do  not  yield),  wlale  Iohr- 
continued  e.xertion  w  favourable  to  strain  of  file  MU.s|K'n.sory  ligament 
alone,  <m  account  of  the  musclcH  relaxing  and  the  pull  on  the  tendons 
never  becoming  Mufficient  to  ov«  "oine  their  tensile  Mtrength.  In 
the  latter  case  the  excess  strain  n^ct^ssarily  falls  entirely  on  tlic 
suspensory  ligament.  The  fact  that  strain  of  the  suspensory  ligament 
Is  nearly  confined  to  the  front  legs  in  all  riding  hors«^  Ls  explained 
by  the  fact  that  an  unduly  large  proportion  of  the  rider's  weight 
falls  on  the  fore  limbs,  and  that  this  proportion  tends  to  increase 
with  increase  in  speed. 


i  ,s  ♦ 


RCrrVRR  O?  THB  rLKXOR  TENDONS  AND  UtTHPICNSOBY  UOAMKNT.      ft3« 

Ruptun>  of  the  flexor  |»erforarv«  ofle  i  ooiackli*  with  dWane  of 
itJi  Hurfjwe  ttl  the  |M»iiit  where  it  pattHeH  over  the  wwHinoiils  or  navicular 
Ume,  a  chaiigo  whirh  eotuiu  <nly  aeeompttniei*  chronic  navicular 
diHeuiH>,  and  whi<h  may  terminate  in  partial  necro«w  of  the  tendon. 
Kuptun*  of  the  flexor  (H'rforaiu*  an<i  iMTforatun  often  followM  purulent 
inflammation  of  their  Hheath  and  of  the  Kli*'>i>K  "urface  of  the  iM*Hamoid 
lioneM.  In  Huch  caM's  rupture  in  <hie  to  inflaiiimation  in  the  sheath 
of  the  tendouH  ;  it  in  favoured  l>y  neunftomy.  Ki)?.  477  shown 
an  aInioHt  <-omplete  rupture  <)f  the  flexor  pe«iix  |H>rforaiui  U'liind 
the  fetliK'k,  coiwequent  on  purulent  dif«eam>  of  itH  HJieath.  I  hiring' 
navicular  ditteaMe  the  Kliding  Hur- 
fiu-uof  the  navicular  l)one  lieconu'H 
rough  and  |»ro«luc»'H  enmion  of  the 
perforanx  tendon;  the  |K'culi>ir 
ciiHeM  following  neurectomy  rexult 
from  over-exteiwion  of  the  ten- 
don, which  in  in  a  condition  of 
impaired  nutri!' 

Miiller  descrih  ciuieH  when* 
the  iK'rforans  and  perfori'Mm  ten- 
dons in  liintl  limlin  have  In-couu' 
totally    ruptureil   on   account   of 

advanced  necroHW.     S«'ptic  cellu-  „  „  ,  ,  ., 

.  ,.  '  ^  Flo.  47N.  -Rii|itiiri'of  thrMiii>4TU>r»<'suiii<)ul 

litw  extenduig  to  the  tlexor  „r„„^j„,„^,ry|j|,,j„n.„,j,r„,„,n,h,H..f<rai.h). 
.sheatliH  KctM   up  purulent   tcndo- 

vaginitis,  which  lead«  to  neirrowis  of  the  tendon.  The  animal  then 
stands  continuously  <tn  the  other  foot,  this  sometimes  causing 
ilescent  of  the  pedal  Imhic.  I'ain  tlien  incn'iises  to  such  a  degree 
that  weight  is  placed  on  the  first  affectetl  limb  in  spite  of  the 
disease  of  the  tendon.  This  apparent  improvj-mcnt  is.  however, 
suddenly  arrested  by  rupture  of  the  tendon. 

Necrosis  of  the  ruptured  tendons  is  indicated  by  th.'  dull  yellow 
colour  of  the  structures,  and  (in  cases  when-  separation  of  tlu'  dead 
parts  has  alreatly  set  in)  by  the  red  gianuiations  bonlering  the 
normal  tendon  tissue. 

(iramlich  <lescrilH>s  a  horse  which,  during  the  course  of  influenza, 
suffered  from  inflammation  of  the  tendons  of  all  four  limbs.  In  one 
fore-leg  the  perforans  and  perforatus  tendons  were  both  ruptured, 
and  on  post-mortem  e.vamination  were  found  partly  necrotic. 

Kupture  of  fasciculi  occurs  in  almost  all  cases  of  inflammation 
of  the  flexor  tendoas  prot'.uced  by  severe  strains. 

Symptoms.     Rupture    of    the   pcrforaits   Is    at   once   followed   by 
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lameness.  Either  no  weight  can  be  borne  by  a.e  limb,  or  if  weiglit 
is  placed  on  it  for  a  moment  the  affected  joint  «  abnormally 
flexed  ;  this  symptom,  however,  is  less  marked  in  rupture  of  the 
perforatus  tendon.  In  consequence  of  the  dt.rsal  flexion  of  the 
coronet-joint,  the  toe  of  the  foot  is  directed  upwanls.  Rupture 
of  the  superior  sesamoid  ligament  produces  abnormal  dorsal  fle.xinn 
of  the  fetlock  (Fig.  478).  but  the  toe  retaias  its  normal  position. 
The  same  is  true  of  ruptures  of  the  inferior  sesamoid  ligaments. 
In  rupture  of  the  flexor  perforans,  all  three  phalangeal  joints  show 
abnormnl  dorsal  flexion,  the  hoof  someHi.-es  (mly  touching  the 
ground  at  the  heels.  Unless  swelling  hiw  become  pronounced  the 
rupture  may  1k>  detected  by  palpation.  The  degree  of  pain  varies 
greatly  ;    usually  the  animal  Is  very  restless. 

Course.     Ruptures  of  the  flexor  tfndf)ns,  excepting  those  following 
neurectomy,   unite  regularly  and  completely,  provided   the  ends    of 
the  tendon  are  not  too  far  apart.     The  extent  to  which  the  ends  of 
the    temlons    are    displaced    may  be   estimated  from  the  change  m 
position  of  tlie  fetlock.     Under  favourable  circumstances,   rupture  of 
the  flexor  perforans  or  perforatus  unites  in  six  weeks,  though  two 
to  three  months  may  elapse  before  the   animal   is  fit   for  use.     A 
race-horse  which  had  suffered  rupture  of   the  suspensory  ligament, 
with  fracture  of  a  sesamoid,   in  one  fore  limb  was  no   l)etter  after 
six  weeks.     It  was  killed,  and  on   post-mort^^m   it  wa«  found  that 
though  union  uad  begun,  yet  there  was  no  visible  callus  formation 
between  the  displaced  fragments  of  the  sesamoid  bone. 

Rupti-  's  of  one  branch  of  the  suspeasory  ligament  unite  in 
from  six  to  eight  weeks,  usually  without  leaviim  any  lameness.  The 
condition  is  much  more  grave  when  the  rupture  occurs  above  the 
bifurcation  of  the  ligament.  In  rupture  of  the  temlons  following 
neurectomy  or  necrosis  the  pii-gnosis  is  hopeless. 

Treatment  of  complete  ruptures  is  generally  useless,  because  m 
the  majority  of  ca-ses  it  ii  accompanieil  by  much  deformity  of  the 
limb,  and  degenerative  changes  in  the  temlons.  Kven  in  the  most 
favourable  cases  where  the  tendon  substance  Ls  normal,  ta-atment 
is  contined  to  bringing  the  divi<led  parti,  iut  near  together  as  possible 
and  fixing  them,  for  which  purpose  plaster  bandages  are  u.seful.  If 
the  animal  Ik-  ((uict,  an  iron  splint  fixed  to  the  heel  of  a  bar  shoe 
and  of  a  curve  corresponding  to  the  normal  posititm  of  the  fetlock 
is  useful  in  rupture  of  either  flexor  above  the  fetl  .ck.  After  covering 
the  foot   with  a  pad  to  e(puilise  pressure,  the  splint   Ls  padded  and 
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ii.\.f.l  in  p*»sifioii  by  nu-.ius  of  cireulai  h=indag<-s 
necessary  when  using  this  apparatus. 
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Rupture  of  the  exteiwor  tendons  in  very  rare,  and  is  usually 
brought  about  by  efforts  to  lilnTate  i  foot  which  luw  In-en  caught 
ui  some  olwtacie  like  railway  points,  or  l)y  a  direct  mechanical  injury 
severing  the  tendcm.  Healing  Ls  slow,  owing  to  the  excessive  volar 
or  plantar  flexion  ("  knuckling  "')  which  occurs.  A  suitable  iron 
splint  may,  however,  overcome  the  difficulty. 

IV.     INFLAMMATION    OF    THE     FLEXOR    TENDONS     (TENDINITIS) 
AND   OF  THE   SUSPENSORY   AND   CHECK   LIGAMENTS. 

Inflammation  of  the  flexor  tendons  is  very  fre<picnt  in  tlie  horse, 
anil  generally  occurs  in  the  fore  limbs,  on  accoinit  of  their  being 
much  more  expo.sed  to  the  violent  strains  which  form  the  general 
cause  of  the  disease. 

Causes.  Horses  with  weak  Hexor  tendons,  heavy  bodies  and 
powerful  muscles,  are  most  pn-disposed  to  tendinitis  The  structure 
of  the  tendon,  or  its  power  of  resisting  strain,  Ls  of  the  greatest  im- 
portance ;  its  absolute  thickness  b<'ars  no  direct  proportion  to  its 
strength.  On  the  contrary,  tendons  of  considerable  size  and 
surrounded  by  abundant  paratendineum  suffer  more  fn-ipiently 
than  the  more  shar|)ly  defineil  or  those  wiiich  are  firm  to  the  touch. 
As  mentioned  under  '•  Rupture  of  the  Flexor  Tendons,"  continued 
rest  seems  to  lower  the  resistance  against  strains.  Rupture  and 
inflammation  following  severe  dLseii.ses,  are,  hi  part  at  least,  to  be 
referred  to  this  fact.  Further,  all  condili ms  which  increase  the 
load  on  the  limb  and  the  strain  on  the  fle.xor  tendons  favour 
temUnitLs. 

Long,  weak,  and  slender  pasterns  are  especially  liable  to  it.  1'hc 
strain  on  the  tendons  is  increased  by  increased  length  and  obli(|uity 
of  the  pasterns.  The  more  slender  the  fetlock-joint  appears  when 
viewed  from  the  side,  the  greater  the  mechanical  disadvantage  to 
which  the  tendims  are  placed.  For  a  similar  rcii-son,  horses  with 
"tied-in"  knees  are  disposed  to  tendinitis,  this  formation  being 
generally  accompanied  with  small  size  of  the  fetlock.  Further, 
everything  which  favours  dorsal  Hcxion  of  the  joint  increases  risk 
of  inflammaticm  of  the  flexor  tendons.  Ldw  heels  and  long  toes 
arc  therefore  apt  to  cause  it.  Long  toes  throw  a  powerful  strain 
on  the  ile.xor  tendons  during  the  latter  phase  of  niDvement,  jtist 
before  the  foot  is  lifted  front  the  groiuid.  The  kind  of  work  rccpiired 
of  the  hor.se  is  also  important.  Thus  race-horses  and  hinitcrs.  and 
horse-H  required  to  frnt  at  a  sharp  pace  for  long  periods,  arc  the  most 
general  sufferers.     Animals   with  considerable  powers  of  endurance 
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rsutlVr  uuKst.  Tho  «r»'att>r  tht-  iniisoulHr  development  of  the  hind- 
(luurtew,  the  greater  the  sh.nks  priHliiced  in  the  fore  limbs  by  the 
viu'.euie  with  which  the  weight  uf  the  body  i»  thrown  forward  on 
to  them.  S|.iriteil  uninwls  sutTer  inon>  than  phlegmatic.  For 
siii'-iliir  re;i.sous.  lart-hoiNe.-*  siiow  strain  frequently  in  the  hind  limlw. 
liuvse  whiih  wuik  in  two- wheeled  earts  and  have  oblique  parttem-n 
are  s(KHi.illy  liiible  to  teiuU.n  strain  oi  the  hind  limbH.  partieularly 
when  de-seendiug   hills   with   heavy    load><. 

Strains  uf  Hexor  tendi>ns  are  produced  by  the  body-weiuht 
suddenly  tailing  on  the  front  limbs  when  the  hor*e  Ls  jumped  or 
quiekly  pulled  up  (pivssive  strains),  or  by  eontinued  violent  a<'ti..ri 
i.f  th-,-  tle.v.r  muscles  (active  straiiLs).  In  the  tin*t  iaxtance.  the 
tie.v.r  pc•.•turatu.■^  is  •.riiicipally  involved,  its  less  lensith  causinu  it 
to  sulhr  tir^t  trom  (orccd  .loi-sal  tiexion  of  the  phalanx.  The  tiexnr 
pertorans  is  less  likely  to  be  injured.  The  effective  lenurh  must 
W  reckoned  as  the  .ILstunce  between  the  lower  inw-rtion  ami  tlie 
upper  one,  :ind  in  the  pertorans  and  perfonitiis  tendons  from  the 
upper  iiLMTlion  ot   their  so-called  check  ligaments. 

IVudihitis  proiluced  by  cxces.-»ive  mu.scular  ^u'tion  la«-tive  spnm) 
ha.s,  with  lew  exccptious.  its  seal  in  the  flexor  pertorans.  Imcause 
the  um.Mular  liea.l  ot  iliLs  lendoii  l.s  hy  far  th,-  stnmger.  and  its  tendon 
is  Ihcrel.uv  c\p..sed  to  tile  -reater  strain.  But  piuwive  stniias  also 
ovcur.  ;is  shown  bv  the  trequeiice  with  which  the  click  iiitament 
wliieh  .-xuikIs  to  i.pposite  'lie  middle  of  the  metacarpus.  l>econics 
iiillaiuc.l.  With  regard  to  strain  ni  tlie  check  lisiainent.  which  i- 
parli.  uiaiiv  roinmo.i  in  ,  ait-li.>i-ses.  the  ivmarks  tnaile  'v  strum 
.^1  the  Misp.iiMiiv  ih/.niciii  :ii  h  "ge  mciisuiv  apply.  The  <'onditloiis. 
howc\cr.  iiv  iiol  |Uc,  iscl\  the  -ame.  U'cause  owiim  ''•  'heir  n-spectiv 
mccilallif.il  .iTHiigeiii.  h',s  ^llams  do  not  itfecl  the  su.speiison-  iini 
rlicck  iiuaiiiciils  111  .  \,<,n\  !lic  saiiic  '.VMV.  •iuduitm  from  their  .our-.' 
and  ai..clniiciit^.  II  Nvould  ..ppear  I  lial  while  t h,.  snspensoiv 
liga/nnil  is  iiu,i>-  more  or  i,s.,  in  leiisioii.  the  check  linaiilen!  - 
tre.ju.iiilv    .iiiirelv    ivia.v.d.   .ui.l   1  liai    Mress.    when   thrown  on  it.    - 

liable  lo  !«■  -I    Mic  iialiir a  >liarp  jerk.      S.i,-ii  ,i  |erk  would  f.>ll■.^^ 

an>    iiii.s-.al.aiaiion   <<\    'iisiaii.c   on   t  iw   lioixe's    part,   a.s   tor   install.  ■ 
uiieii    liif     .iiim..l    iiiKvpc.  icdly    ~leps    into    i    hole.      Heavy    work     - 
■  uiol.ier     wil-iv.oiinisid    .a use    oj    siram    of    tin-    ciiei'k    li«anient     ' 
r.irl-liorsfs.      Ill  'ills  .  ,(.-e  Mie  uijurv   Is  prol)al)iv    iiitiicied  in  -tartiiu 
•lie  ioad.       riic  .otimai  leans  torwani  111  tile  roilar.  ,ind  before   ic'ii.. 
roiiuiKin  mg    lo    piiil      a  uses    .•.xces.sive    llextoii    of    the    fetlock. 
tliLs    lUoiMclii      iic    iHiiorans    nm.seie    iiemg    leia.veu   a    I.civv    ^ira;;: 
ilifowil     'U    MU'     .  Iicck    itgamtiil.    which    iiiav    be     injured.     <"1om 
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similar  conditions  pivvail  whon  the  hors,^  i>  .lrax.inc  a  l.^a.i  up  a 
strep  hill.  Tho  injnrv  occurs  .Inrinc  n-laxation  of  llic  |><-rtoraos 
muscle.  In  the  hind  limKx  the  ponions  of  the  flexor  |>c.ii>  pcrfor.»n> 
tendon  which  suffer  oftont^t   an>  th.^so  Ivinc  jus!   .•,l>.^vc  tlio  fotl.vk 

or  Ik'Iow  the  hock. 

Bniisintr  causes  intiammalion   of   tendons,    ihouuh   il,c  c.Mi.lition 
more   often    atTects   the    flexor   perforatus.     its    superticial    situation 
exposing  it  to  injury  from  kicks.  &c      This  kind  of  inj.m   h.<s  l»,vn 
repeatedly  seen  in  hu.itinc-  and  race-   horses,   when-  the  tendon  i- 
struck  and  sometimes  divided  l.y  the  hind  foot  of  the  same  side       In 
flammation  sometimes  extends  fn.m  the  tend.m   sheath  or  arli.i.lar 
surfaces    to    the     flexor    tendons;    and    the    form    a.ss..ci..le.l    with 
infectious  disease,  and  occurring  durinji  ci>nvalesecn<  c  fnun  iiiflneii/a. 
always    starts    in    the    tendon    sheath.      Schra.ler.    xvho    .aivtiillx 
dcscrihed  this  disca.se.  fouml  that  the  first  sipn  of  inHanimation  is  a 
peculiar  semi-soft    sweliin.c  just    above    the  fetlock,    uhich   extends 
thence   to   the  perforans  ami    perforat us  tendons.     One  sixth    ol    all 
his   cases   convalescent    from    intluen/.a    showed    it.    hut    the   disease 
•hsappean'd  again  in  a  few  .lavs.     Moller  has  often  seen   a   s„ml:.r 
appearance,  ami  looks  .m  such  cases  as  .hie  to  s.    ,vt..rv    m.-tastas.s 
In    cmvalescents    the    i.iflamm.-.lion    s..m.-tim.-s  inat.s    in    tl..' 

nerf<mins  tendon,  particularly  wh.-n  th.-  animals  aiv  w..,!-...!  l.«. 
early.  The  interferen..-  with  geii.-ral  nulrilimi  pn..ln..-.l  .lurm.u 
the  disea.se  Is  prohahlv  the  pre.lisposing  .aus.-. 

The  greater  number  ..f  .ases  .l.'.s.ril..-.!  as  inflamiiiali..ti  -.1  Ih.- 
tendons  are,  d.mhtless.  really  .hi.'  to  repara.iv."  pn...-ss,.s  ..,.ns,-.,u.hl 
,m  partial  ruptuns  as  sh.nvn  l.y  tli.ir  .  ..urs.-  an.l  l.-rmmati.ui.  1  !..■ 
persistence  of  thickening  points  t..  .•xti-nsiv.-  .laiiian.-,  aii-l  ts 
therefore  unfavoural.l.-.  This  .-vtra  .lep'-nil  app.-ais  I.,  he  ...-.■.-sMaiy 
to  n-covery,  hut  temhms  thus  thi-k.-.i.-i  iievr  attain  Ih-n-  pnniaiy 

.strength  <>r  onditi.ui. 

Filariosis  of  the  siispens..ry  an.l  p.Hoiatus  has  .■.■ii  ul,.,.rv.-.l 
iu  Austria,  Hus.sia,  and  i'Van...  The  parasit,-  (Kilana  ivti-ulala) 
causes  the  f..rinati..n  <.f  painless  n...liilar  .-nlarg.Mi.iils,  whirl,  may 
U-  nmtakeii  for  chrciiic  .lislei.si..nH  ..f  th.-  liL'ament   ..r  (.•..d-.u 

Symptoms.     lnflamniati..n  ..f  the  fl.'X-r    t.n.|..i,s  is   ar.nmpan..  .1 

hy  the  following  symptoms  :  .  ,       .     . 

(I)  Lameness,  whi.h  vari.-s  ac.or.ling  t..  Ih.'  position  an.l  .xl.-i.t 
„f  injury  ami  the  t..ndon  involv..l.  Lamen.-M  and  pan.  a.-  m..sl. 
marked  in  strain  <.f  the  p.rforaus  ..r  i's  .h.-k  liva.n...l.  I.hm  mark.-l 
in  .strain  of  the  perforatus  or  its  liganunt.  In  strain  of  the  suspensory 
usually  pain  and  lameness  ai.-  nli^hi,  and   wh.  n  -,..!y  "ih    d.v.-.:.o,i 
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of   this   livanuiit    w   affected   lainenesH    may    \>e   al>Heiit.     I.iiim'iu-ss 
in  usually  «leferr'(l  until  some  hours  after  the  straiu. 

Laniei.es«  i«  only  «h<)wn  when  weight  is  placed  on  the  linih. 
Attempts  are  made  to  shorten  that  phase  of  movement  dunnj?  which 
the  digit  is  in  a  position  of  volar  flexion,  i.e..  is  upri^jht  and  und.-r 
the  hody.  Neither  passive  extension  nor  rotation  appear  very 
painful  'a  fact  which  dist injiuishes  the  disetwe  in  (pu-stion  from 
•  lisease  of  the  joint.  Tlie  symptoms  then  an-,  supporting  leg 
lameness,  shortening  of  the  period  when  the  limb  is  upright,  volar 
Hexion  of  the  phalanx,  and  absence  of  pain  when  the  limb  is  rotated. 
(2)  Local  examination  .letects  pain,  swelling,  and  increased  warmth, 
which  latter,  ho'vever,  is  only  felt  early  in  the  dlsea.se,  and  even  then 
indistinctly.  It  is  difticult  to  distinguish  pain  in  the  reinforcing 
band  of  the  flexor  perforatus  (radial  ligament),  though  it  also 
occasionally  suffers.  In  appl>ing  pressure  to  the  teiulons.  it  is 
important  "^not  to  be  deceived  by  mere  general  sensitivene.- 

The  swelling  varies  in  degree  and  extent,  that  accoiii|...nving 
strain  of  the  flexor  })erforatus  or  sub-carpal  ligament  being,  in  •  clean  " 
legs,  sometimes  visible  from  a  distance,  and  in  otiicr  cases  only  to  be 
detected  by  palpation.  At  first  it  is  soft  and  diffu.sc  :  later  it  becomes 
liarder  and  sometimes  sharply  defined.  In  examining  for  pain  and 
swelling,  the  foot  is  lifted  ;  the  reinforcing  bands  can  only  be  pn.perly 
examined  in  this  position. 

(:<)  'I'he  symptoms  enumerated  are  afterwards  followed  by  apparent 
sliortening  of  the  disea,sed  tendon,  continuous  volar  flexion  and 
upright  position  of  the  hoof.  This  is  differentiated  from  the  volar 
flexion  pnxluced  by  placing  weight  on  the  leg,  by  the  fact  that  it 
continues  even  when  the  animal  stands  fairly  on  the  liml)  ;  the  t)oint 
is  at  once  settled  by  lifting  the  other  foot.  Whilst  contraction  (.f 
the  flexor  perforans  produces  volar  flexion  in  all  the  lower  joints, 
contraction  in  the  flexor  perforatus  and  suspensory  ligament  only 
atfects  the  obliipiity  of  the  pastern  :    the  hoof  remains  in  its  normal 

position. 

in  race-horses  a  large  number  of  fa.sciculi  of  the  flexor  pcrfor.ins 
may  be  ruptured,  producing  abnormal  dorsal  flexion  of  the 
phalang"s  and  so-called  "  break-down."  This  is  oftenest  seen  when 
both  lim'...  suffer,  or  when  the  animal  is  forced  to  stan  '  ccmtimiously 
on  the  diseased  limb. 

Similar  stretching  of  the  flexor  tendons  is  sometimes  seen  after 
neurectomy,  performed  whilst  the  teiulons  are  inflamed.  The  ordinary 
weight  of  the  body  may  then  cau.sc  stfct.hing  of  the  tendon,  or  <.f 
the  cicatricial  tissue  newly  formed  within  it.     Mdller  ha-s  seen  this 
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after    m-uriHtoniy    -.f    tlu-    tibial    iitrvi-    wl.ik-    the    tendons    were 

influnied. 

Course.     Tlie  strain  always  oeeurs  suddenly,  and  the  anatonueal 
structure  of  tlie  tendons  explains  its  subsequent   ehn.nie  course. 


Kxeessive    tensi( 


„f  a  te.idon  eau.ses  partial  rupture  with 
retraction  of  fasciculi,  laceration  of  the  peritenchnous  covering  aiul 
inter-fascicular  septa,  extravsisation,  and  sero-sanj;uineous  exuda- 
tion. Ti»e  exudate  tills  the  interfascicular  spaces  and  distends  the 
areolar  septa,   the   hitherto    (piiescent    tendon  cells  increa.se   in    size 


Kl(i.  47!t.      Kxeessive  "  kinieklinu  ""  in  a  tioise  (from  a  i)lmloi.'rai.li). 

and  U-conie  active,  while  the  dann.gcd  fibres  are  partially  c(.n- 
verted  into  a  structureless  hyaline  pulp.  InHa.nniatory  reaction  is 
set  up  and  in  the  reparative  process  the  breach  in  the  tendon  is 
made  good  bv  granulation  tissue,  which  is  formed  by  the  agency 
of  the  tendon  cells  and  the  tibrobla.sts  ,.f  the  nmneclive  tissue 
adjacent  to  the  lesi,.n.  On  section  the  parts  display  greyish  white, 
sometimes  greyish  red.  masses  of  connective  tissue.  In  consctpience 
of  the  formatii.n  of  new  fibrous  lissu.-  thickening  results,  which  may 
lead  to  shorteniiui  of  the  ten.lnn  from  cicatri.ial  contraction,  whilst 
the  paratendinitis  leads  to  adhesion  witli  neighbouring  tissues.  The 
„<l!!:d!v  becomes  tiermcuteH    with    blood-vessels:     ossifica- 


tendon  gmdsinlly 


; 
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(ion  has  sometimes  been  seen  in  uitlamed  teiuions 
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Zwhokke  (lo«(ril)o«  a  case  in  the  home,  in  which  the  Besamoid 
ligamentH  were  oHHified.  Roloff  found  the  flexor  perforatus  changed 
into  cartilage. 

Knuckling  at  the  fetlock  may  either  be  brought  about  by  shortening 
of  tendons,  in  consequence  of  their  cicatricial  contraction,  or  of 
contraction  of  muscles.  In  the  first  case,  only  the  lower  joints  take 
up  the  position  (»f  volar  flexion  ;  when  muscles  are  involved,  the 
knee-joint  is  also  b*.wed  over  All  cicatricial  tissue,  whether  in 
tendons  or  elsewhen-,  is  incluied  to  shrink,  but  excessive  contraction 
Is  only  swn  when  the  limb  Ls  n-sted  and  entirely  relieved  of  weight. 
Fi".  479,  which  is  from  a  photograph,  shows  to  what  extent 
sli'rinkiige  mav  occur.  If  weight  is  placed  on  the  limb,  even 
occasionally,  it  never  J)ecome8  so  excessive.  After  contraction  the 
fibres  of  the  tendon  no  longer  run  in  a  straight  din>ction,  but  take 

a  tortuous  course. 

On  account  of  tlu>  peculiar  character  of  the  patliological  pn.cesscs, 
tendinitLs   varies  gn-atly   in  course   and   results.     When  caused   by 
strain,  il  Is  an  asei>1ic  process  and  nearly  always  produces  permanent 
distension    at     the    scat    of    injury.     Resorption    of    inflammatory 
products    may   .)ccur   in   eight   to  fourteen   days   when  the  case    is 
favourable,  and  when  rest  and  early  can-ful  treatment  an.  ad.)pted, 
but   in  most   in-staiices  some  tliirkening  remains.     Though  lameness 
may  disappear  in  thrw-  to  four  wtn-ks,  the  newly-fonneu  tissue  has 
not*  the  strength  of  normal  tendon,  and  a  point  of   less  resistance 
results,    whicli   explains   the   frecpicnt    relapses.     Continuous   seven- 
pain  points  to  sericms  local  change,  and  oft<'n  c.iuses  knuckling  ;  tlu- 
prognosis  tben-fon-   depends   diiefly   on   the   degree-   of     pain.     'I'jic 
results  of  stniins  of  the  flexor  tendons  depeml  very  largely  on  the 
n-gion  involved  ;   the  most  serious  being  tliose  which  affect  the  flexor 
pcrfon.ns   and   its  ciieck  ligament,   in   whicli  complete  n-sc.iution   is 
rare.     Next    comes  the  suspensory   ligament.     Inflammation  of   the 
flexor  perforatus  is  less  tn)ublesoiiie;    the  animal's  usefulness  is  not 
impaired,   even   though   considerable   tJiickening   remains.     Needless 
to  say.  the  older  the  condition  the  Iws  the  chance  of  recovery  ;   when 
lameluss  is  of  old  stan<ling  tiie  outlook  Is  bad.     In  hacks,  ,)n)gnosi^ 
is   less  favourable   than  in   light   van-horses.     When  the  joints   an 
much  shot-ov«T,  tenf)tomy  Is  sometimes  successful,  but  this  depend- 
on  whether  the  flexor  tendons  are  adherent  to  one  another  or   t. 
their  lower  siu-aths.     Adhesion  of  i\    flexor  perforans  to  the  perforatum 
is  always  tn)ublesome.  though  cure  i>,  not  entirely  out  of  the  question 
'IVmlinitis    occurring    during    infectious    disease    is    more    olwtmai 
Uxan  inflammation  mechanically  produced  hi  otherwise  sound  animal- 
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Great  pain  and  reHWtanio  to  treatment  point  to  an  infeetiouH  oriKin, 
though  Buch  swellings  occasionally  disappear  after  twelve  to 
twenty-four  hours,  when  the  sheath  of  the  tendon  is  only  slightly 
involved.  Moller  saw  a  horse  in  which  the  affection  changed  its 
seat  several  times  in  a  few  days  :  leaving  the  hind,  it  attacked  the 
front  limlw,  and  tnce  versA  (rheumatic  teno-vaginit Ls). 

Treatment.    The    most  important    point  is  to  stop  work  ;    when- 
possible,    alwolute    n-st    should    In-    given,    and    the    shoe    removed. 
Fresh  cases,  due  to  mechanical  injury,  are  treated  during  the  Krst 
twenty-four  to  forty-«-ight  hours  by  cold  applications,  the  U-st  form 
iH'ing  immersion  or  irrigation,  but  after  this  time  little  good  results 
from  the   employment   of   cold.     Moist   warmth,   supplemented   by 
proper  bandaging,  Ls  then  i)referabU',  and  is  applied  a«  follows  :— 
After  can-fully  cleansing  the  foot,  two  longish  rolls  of  tow  rather 
thicker  than  a  man's  thumb  an-  moisteneil  and  laid  lengthwise  on 
either  side  of  the  diseased  tendon,  close  to  the  metacarpus,  and  Hxcd 
there  by   a  linen  or  ottim   bandage,   wetted  ami  applied    tightly. 
Over  this  a  dry  woollen  bandage  is  placed,  so  as  to  exercise  regulnr 
pressure  on  the   material   Im-Iow   and  on  the  dlsea.sed  spot;    when 
available,  a  piece  of  rubU-r  (issue  or  wa.wd  linen  may   be  placed 
between   the   two   bandages.     Some   practitioners  envelop   the   lunb 
thickly  in  cotton-wool,  over  which  a  calico  bandage  Ls  tightly  applied. 
This  dn>ssing  Ls  changed  ever>'  four  h..in-s  ;    the  moist  warmth  and 
n-gular  pressun-  favour  rej.arativc  changes;    excessive  extrava**ation 
ami  cellular  proliferation  are  checked  and  resiu-ption  a.ssisted.     The 
rolls  of  tow  or  cottim-wool  should    exercise  even  pressure  on  the 

iliseased  tendon. 

When  pain  disappears  ma.ssage  may  Ik-  resoiteil  to  during  tUe 
interval  of  changing  the  dressing,  the  injured  teiid<.ii  iK-ing  rubln-d 
from  iK-low  upwards  with  the  thumb  and  fo'-.-Hnger,  using  moderate 
pr.-ssure,  for  about  Hve  minutes  at  a  time,  the  parts  luMiig  mean- 
while covered  with  a  piece  of  linen.  The  operation  must  not  be 
persevered  with  if  pain  ..r  swelling  follow.  When  early  and  care- 
fully used,  massage  cures  ami  removes  the  swelling  in  cases  where, 
with  the  antiphlogistic  methods  formerly  employed,  thickening 
almost  always  remained.  The  slight  vascularity  of  tendons  in  no 
way  support's  the  theorj-  of  the  action  of  cold  ;  on  the  other  ham 
moist  warmth  and  methodical  compression  assLst  ab -rption,  and 
are  certainly  m.t  so  likely  to  impede  repair  as  cold,  hxperience 
shows  this  treatment  to  be  by  far  the  best. 

Infriction  with  ointm.-nts  or  Huids  acts  like  massage,  though  the 
specific   resolvent  effect   ascribed  to  preparatioixs  of   mercury   and 
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iodiiH"  fiinwH  tliom  1<»  Ik-  in.wt  widoly  uned.  A  inixtim^  "f 
iiiiKiu-iitum  hvdrarj{>ri  ami  mipo  viridw  in  equal  qiiiintities  tan  Ih^ 
usod,  with  douMf  tlu-  anumiit  i.f  laiiuliiu'  wluTi'  mawsaKo  M'«'mH 
i-alU'd  for.  VVtiriii  batiw  of  Koup  i>r  wt-ak  \nt\an\\  soliifioii  consichT- 
ahly  assist   alwtirption. 

Tlu-  action  of  l>list»-rs  is  lar^jt-iy  <lii<'  to  tlu-  ini-chimicai  rtft-ct  of 
infriution  and  Mu-  prcssiin-  of  tlu-  cutam-DUs  thicken inij  on  the  inHamed 
spot  ;  and  when  the  alK.ve-descrilH-d  tn-atnu-nt  proves  inipr.icticahle, 
it  is  jjood  practice  to  apply  a  blister,  or  In-tter  still,  a  l)listerin,\? 
plaster.  The  use  of  '■  char>{es."  thonvjh  now  ahnost  discontinued, 
i.t  of  consi.leral.le  value  in  ninny  eases  of  strained  ten«lons.  Kohorans 
plaster,  liquefied  hy  heat,  is  spread  thinly  over  l»u>n  strips  and  applied 
with  gentle  pressure  front  the  fetlock  to  within  an  inch  or  two  ()f 
the  Hexure  of  the  knee.  Occasionally  the  liquid  plaster  is  applied 
to  the  skin  an«l  is  coven-d  with  finely  chopped  tow  ;  hut  the  former 
method  is  the  better.  The  charjie  is  left  on  for  six  to  ei,s?ht  weeks, 
providt'd  no  complications  ensue.  This  nu-thod  is  less  likely  to 
blemish  than  the  use  of  blisters.  Piitting  assl-tts  the  action  of  the 
blister  by  1)  pressure  dressing.  About  the  third  day,  when  exudation 
has  ceased,  lu-  applies  moist  wadding  to  either  side  of  the  diseased 
tendon  and  passes  a  woollen  bandage  over  all.  The  first  dressing 
n-mains  on  for  two  days,  ami  is  then  renewed  and  left  in  place  for 
three  to  five  clays. 

For  perforatus  strain,  .loly  advises  periteiulinous  insufflation 
of  tilten-d  air,  followed  by  ma.ssage.  This  treatment  is  carried  out, 
with  due  regard  to  antiseptic  precautions,  in  the  standing  or  recum- 
bent position.  A  lourniqiu't  is  applied  to  the  fon--arm.  The  air 
drawn  through  iodoform  gauze  is  slowly  injected  by  means  of  a 
Potain's  aspirator  furnished  with  a  tine  needle,  which  Is  pushed  into 
the  stdKutaneous  tissues  over  the  distensitm  on  the  posterior  line 
of  the  leg.  When  the  air  has  penetrateil  the  healthy,  a-dematou> 
or  induratetl  tissiu-s  of  the  strained  part,  the  neetlle  is  withdrawn 
and  the  pinuturc  closed  with  collodion.  Next  day  the  insufHatcil 
region  should  be  gently  kneaded  to  drive  the  air,  which  tends  t^ 
spread  exccntrically,  into  the  meshes  of  the  inHanu-d  tissuo 
Ma.ssage  is  repeated  morning  and  evening  at  the  nv  st  distendcil 
parts  and  tinaMy  the  leg  ' :  douched  with  colil  water.  B;  this  method 
Jolv  states,  that  the  etfects  of  pcritendinilis  are  rapidly  aii'' 
radically  n-duced.  and  tliat  the  indurated  centre  of  tendinitis  i- 
(piickly  Isolated  and  often  reduced  as  well.  In  15  days,  in  certaii. 
ca.ses,  the  tendon  has  become  p-rfectly  cool,  clean,  insi-nsitive,  aii' 
resistent  to  the  etfects  of  work. 
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Old  thickeninxH  are  \>cM  treated  l)y  firing.  Ii>  thiw  iivse  the  ehief 
effect  is  pnxlueed  hy  Hu-  nieclmiiicnl  aetioii  of  the  iiiHammatory 
Hwelliiig  and  eieatriclal  shriMka},'e  in  the  eiitis.  The  iiius,  nmning 
ohii(,uely  from  the  front  downwards  and  hackwards,  shoidd  not 
\w  wider  apart  than  half  an  ineh,  nor  should  they  cn-ss  at  the  hack 
of  the  perforatUH  tendon.  After  the  s.al.  has  fa'len,  the  ahove- 
deseri»K«d  pressure  dn-ssintr  can  Ik-  ajjain  applied. 

If    in  old  thickening  of  tlw  tendons,  tirini;  is  out  (.f  tlie  <juestion, 
a  compress  dressing  saturated  witl>  "water  >.dass-  solution  is  useful 
espeeiilly  in  small  swellinj{s.  and  where  the  animal  cannot  he  rested, 
but  pre.'autions  must  Ik-  taken  against  dirt  or  sand  getting  under  it 

and  causing  chafing. 

The  animals  nu.st  be  kept  from  heavy  work  for  some  tune.  I)ut 
can  Ik-  put  to  exercise  as  soon  us  lameness  has  (piite  disappeared. 
During  this  stage  riding-horses  must  be  kept  from  jumping  an<l 
contuiued     rapid     trotting,     nor    sbnild    they    ever    he    sn.ldenly 

pulled  up.  .,11      II 

In  sh.H-ing  horses  with  disease  of  the  p.-forans,  tiie  heels  should 

be  spared,  the  toe  .shortened  as  much  as  possible,  an.l  shoes  with 

.alkins  or  thick  heels  used.     For  many  years  it   has  la-cn  disputed 

whether  raising  tiie  heels  by  calkifis  exercises  any  iiiHucnce  on  the 

angle  of   the  phalanges  towards  the  grouiul  ;    it  now   .seems   agreed 

that  this  is  certainly  the  ciuse.  for  the  ,.edal  an.l  coronet  Jo""«   »» 

least,  and  for  the  former  to  a  greater  extent  than  for  the  latter.      I  he 

position   of   the    fetlock-joint    an.l   the  fetL.ck   angle   aiv,    however 

scarcely  affected  by  the  .lorsal  flexion  so  pr.uluce.l  in  the  pe.lal  an.l 

c.,r..net   j..ints  ;    raising   tlu'   heels,   therefore,    has   no  effe.-t    ..n   the 

suspensory  ligament,  but  it  is  useful  in  inflammati,.n   .f  the  p.-rfon.ns 

tendon.  ,        ... 

Tenotomy   is  the  .)nly   metho.l  ..f  treating  severe   -  knucklm..' 
due  to  contracti.m  of  the  tendons,  but  is  ..nly  useful  it  i...  joint   be 
inv.ilved,  ami  if  the  eontracte.l  ten.lon  be  not  a.lh.-rcnt  to  its  sheath 
or  ap.meurosis  at  some  p..int   bel..w  the  seat   of  operation,   be.ause 
in  order  t..  allow  the  fetL.ck  t..  resume  its  normal  p..sition,  tlie  l..wer 
cn.1  of    the    divi.le.1    teiulon    must      ctract.     Wlu^re    the    knee    is 
simultancusly  U-nt,  the  upper  p..rtion  of  the  tcn.h.n  must  als..  be 
able  t..  retract   to  allow  the  knee  to  stniighten,   but   the  ..perat.on 
is  then  se!.l..m  of  u-e  In-causc  the  bent  p..sitiu.n  is  .lue  to  shortening 
in  the   flex..r   muscles  ..f  the   knee  and   nuta.arpus.     Tenot.nuy   us 
iLseless  in  rheumatic  ten.linitis.  becaus,-  ..f   the  .>.vtensive   a.lhesions 
existing   between   the   tendons   an.l   aponeurosis.      Bef,.re    ..peratmg, 
lameness  must  be  allowed  to  subside,  .>ne  of  the  conditions  ..f  success 
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being  that  the  limb  Khali  afterward«  tarry  some  weight,  without 
which  the  tendon  further  oontraetH. 

Tenotomy  aims  at  lengthening  the  contracted  tendon.  It  may 
Ih'  performed  in  various  ways,  though  the  sulMUtaneous  is  the  only 
really  successful  method.  Sonie  operate  from  the  outer  side  and 
direct  the  Incision  either  towards  the  suspensory  ligament  or  towards 
the  skin.  The  inside  is  preferable  in  operating  on  a  fon-liitd., 
iK'cause  of  tlie  alwolule  guarantee  this  gives  against  injury  of  the 
metacarpal  artery.  The  operation  is,  however,  <mly  valuable  u» 
young  an»l  high-priced  horses,  because  recovery  and  restoration 
to  work  re«iuire  ten  to  twenty  weeks  or  even  longer. 

At  the  inner  side  of  the  leg,  about  the  micUlle  of  the  metacarpus, 


ipnef 


Surfctjce 


Km.  4H(I.     Si'cti.iii  through  tlic  cciitrt-  of  the  mctanirpus. 

.1     Lurj.'.'  iiutacaiiml  arl.-ry  ;   h.    nutaiaipal  v.iii  :    r,   imur  i)lantar  m-rvc ; 

,/   .    /.   i(,iii»iMimliiiK    .•xlcrnal  Hinictiiios ;  tj  ij   ij.   iiifci(w.-H'ou.s  aitrrics : 

i-  oliliciiii'  l.ramh  from  inlcnial  to  rxtcnial  plantar  iiirvc  ;  /.  U-iuloii  of 

tl'ixor  prrforatis;   m.  its  r.ii>for.iiiK  l.aii<l  :    ».  I.Mi.loii  of  llcxor  iH^rforatus. 

the  hair  is  shaved,  and  the  entire  metacarpus  wa.shed  with  soap  and 
water  and  rinsed  with  std)iiinate  solution.  A  ring  of  sublimate 
wood-wool  Ls  then  laid  round  the  p<.int  of  operation,  li.ved  by  a 
bandage,  and  ntoisteiie<l  three  times  a  day  with  sublimate'  sol  ilion. 
In  tills  way  in  twelve  to  twenty-four  hours  the  metacarpus  is  made 
clean  and  nearly  a.septic,  so  that  healing  without  suppuration  may 
be  reckoned  on  with  certainty  provided  the  other  rules  of  a,Hepsis 
are  carried  o\it.  Hands  and  instruments  must  be  dLshifected,  and 
sterilised  ilressings  employed. 

The  horse  Ls  cast  on  the  affected  side,  and  aiue.sthelLsed  ;  the 
limb  to  be  operated  on  may  be  left  in  the  hobble  and  the  jiastcrn 
belli  forward  by  a  sideline,  or  the  limb  may  be  removed  from  the 
hobble  .-.lid  held  fitiiy  (xleiided.  An  itxlHinn  through  the  skin  is 
made  with  a  pointed  bistoiirj'  midway  Intween  the  knee  and  fetlock. 
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juHt  over  the  flexor  pedw  perforaiw.  If  the  teiulon  w  udherent  at 
this  point  to  the  flexor  perforatuH,  u  Hpatula  whouM  he  pa«Med 
hetween  the  temloiw  to  make  way  f<tr  the  knife,  and  Wition  of  tlie 
iMTforann  may  then  Ik.'  |MTformed  from  iK'hiiid  forwards  ;    otherwise, 


Fid.  4K1.  —Tcnotiiniy— first  nUxur. 


Klii.  4K2.   -Tciiiil"iny  -rtiTimd  nUifi- 


11  hUmt  tenotome  is  inserted,  with  its  surface  lying  elosc  to  the  tendon 
of  the  flexor  pedis  perforans,  and  is  pushed  hetwej-n  tills  an<l  tlie 
suspensory  ligament  until  it  can  he  felt  at  tlie  other  side,  its 
cutting  edge  is  then  turneil  against  tiic  Hexor  perforans,  the  phalanx 
exteiuled  hv  a  rope  or  l)y  an  iLssistant  pulling  it  forward,  and  the 
tendon  divided  hy  slowly  lowering  the  hand  in  tlie  direction  of  the 
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cannon  Ix.ni-.  Shoul.l  i\w  .-iuIh  of  \\w  ti-ndoii  not  n-tmct  after 
complot.'  Koctu.n,  u<lh«t.ionM  with  tlu-  ..|M>Mt'Hr.»w  prolmhly  ••xwt. 
and  KuiMt  Ik-  <livi<li'<l  or  hrokm  down. 

Hy  inlnnlminn  the  t.-notoni.>  vUm-  to  Ih.'  iwrforans  tendon  the 
.langer  of  injuring  the  hirge  inet.uar,ml  artery  in  avoi.h-d.  S.nie- 
timen  HnudI  eutaneous  and  hhIm  iitaneoiis  veinn  an'  .livich-d.  eausMiji 
a  little  l.l.-«-dinv'.  h«it  this  in  of  no  (•..iiMeciuenre.  The  surfaee  ot 
the  woun<l  is  then  washed  with  Huhliniate  solution,  a  tani|»on  ot 
eotton  applied  to  the  little  in.ision,  It-  lind.  surrounded  will. 
Huhlimate     w.muI-w.m.I     or     similar    n.a>.       I,     a     eir.ular    Imndaue 

applii-d.  and  tiie  horse  allowed  to  rise. 
If  the  operation  is  to  prove  si.cei'ssful. 
the  felloek-joint  ought  now  to  appear 
nio<h'rately   exteniled. 

Provided    the    dressing    is     not     wet 
through    hy    tlLseharge,    it    may    Ih'    left 
in    position   for  a  wwk,   when    the  skin 
wound  will   Ik'  found  eompletely  elosed 
The  dressing  may  also  he  saturated  with 
suhlimate     solutiim     and     changed     the 
ne.Kt  day  ;   it  must,  of  course,  Ih"  chaniied 
should    it    Ix'conie    soaked    with    hlood. 
After    removing    it    the    leg    should    Is- 
rinsetl  "';!!       'hliiuate.  or   carbolic  solu- 
tion,  any  hlootl-clots  wa«hetl  away,  aiid 
fresh  dressing  applied. 

With  tliese   pn'cautions   antisepsis    i- 

miiintained  witlumt  difficulty,  even  if  lli< 

metacarpal  artery  ha«  been  cut  through 

In    the    event    of    such    an    accitlent,    the    dressing    must    be    ver> 

li<lhtly    applied,     moistened     with    sid)limate,     ami    changed,     witti 

proper  precautions,  in  twenty-four  to  forty-eight  hours. 

As  a  rule,  healing  proceeds   much   JK-tler  when-  only  the  tfcxm 
perforans    is   liivitU'd.     The   animal's    usefulness    is   sooner   n-ston-.l 
and.  in  coiLseipience  of  weight  being  j.laced  on  the  limb  at  an  earlir. 
period,   excessive   contraction   of   the   cicatricial   tissue   is   less   to   Im 
feared.     Where  the  tle.xor  perforatus  Ls  also  divi(h>d  excessive  <lors.! 
Hexion  may  occur,  or  the  animal  may  pn.ve  iniable  to  stand  on  tii- 
lind.,  amffresh  contraction  take  place.     For  this  reason  tenot(.i.i. 
often  fails  ;    but  it  is  tnidesirablc  to  follow  Fogliata.  who  first  divid.  ~ 
the  perforatus  Ici.doii,  a.i.i  when  this  is  not  suflicient.  cuts  thrniiy-. 
the  perforans.     If  the  horse,  when  <piietly  standing,  places  sutHcic  t 
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wv'mhi    III!    llu-    U'K.    it    iniiy    Im-    plmt-fl    in    u    »Ui\\.    U-tli-r   xtill   in 
u   iMtx  :    .itlMTwiw',   on   tin-  himoh.I    tiny    uftt-r   u|M-nitii.n.    it    slmiilil 
U-  Hlowly    whIUimI    fi-     II    quurt<T    I.,    liiilf    uii    ln.iir.    (.nfi-riihly 
(III  Ki.ft  jirr.iiml.     ThiM  iM  ulnuwt    iii<li>.|M-iiHul.lc  td  pivviiit  .•i(Hlri<i.il 
font  met  inn  hikI  cnMiirf   n-Htonilion  of  tlu-  normal  ti'tlo<k    |»oMition. 
TIh'    fn-qiicnt     n'ln|iHi'!H    noted    iirc    <liii"   to 
n«'Hl«-ct   of  this   |)n'CHiiti<iii.     For  it  Kimilnr 
rctiHon,    opffiition   must    Iw    (iduyiMl    until 
|min    UiiH    iilnioMt     (lixiip|»ciiri'<l,    othi'rwisc 
till-  n-tpiiwiti'  wcijiht   ciiniiot    Ik-  |iut   on  tin- 
liiiili.     Kx|>i-riin('nt  sIiowh   that    mcclianicitl 
j-xti'iiHioniif  tln" cicatricial  ti-iHiK-  i^  lUMcss.iry 
fonivj'tlK'ncwIy-foriiH'il  ti«Hiic  tin-  character 
of  tcn<lon  MiiliHtaiicf. 

It  almost  KiM'K  without  ^ayiiiji  that, 
cither  before  or  soon  after  o|teration,  the 
f(M)t  niiiHt  Im-  rentorefl  to  its  projier  form 
hv  jnilicioiis  pariiifj.  Animals  can  soiiie- 
tiiiies  he  retiirne<l  to  work  in  ten  week.-<, 
thoiiffli  if  in  advisahle  in  most  (iikch  to 
prohiliit  work  for  ii  niiich  longer  interval, 
or  until  local  paii)  lias  disappeared.  The 
cicatricial  tissue  is  sufKciently  solid  in 
from  thirty  to  forty  days  to  assure 
continuity   of   the   temlon.   hut    repair  that 

,\ill  stand  tiie  striiin  of  ordinary   diMight- 

work     is     not     completely     effecte<l     hefoie 

six    or    seven    months    fnun    tlie    <late    of    '*' 

operation.      When      lameness      persists,      it 

may    generally     he     removed     (in    animals 

wliich    cannot     he    kept     idle)     h\     dividing 

the     mediun       nerve.       .Milller       rcpe;.tedly 

|icrforined      neurecioniy      and        tenotomy 

simultaneously     in    horses    helongiiig    to    a 

large    lior«c-owner,    who    loadc<l    Ids    horses 

heavily.    aii<l     worked    them   hard:      aii.l    where    lameness  was    still 

marked,   has  treated  hotli  contracted  tendons  an<l  shot -over  fetlocks. 

due    to    contraction  of    the  sus|;ensoi-y    ligament,  at    tlw   same  lime. 

and    renilered    horses    workable  again    even   in  four   to    five    weeks.' 

Median     neiirectcuuy     is    first     performed,     then    ten.-'.:. my.      For     a 
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doHcription  <,f  nuMliun  neurocto.ny.  soo  the  sn-tion  on      KinglK.nc- 
hm-after      As  the  ,u...rec.t...ny  w..u.ul  rarely  heels  by  hrst  mtent.-.n 
it  „u,st,  .h.ring  the  first  few  .lays,  he  fn..,uently  eleansed  to  prevent 
.liseharcH.  running  ch.wn  an.l  infecting  the  lower  pouit  of  operation. 
The    eveessive    dorsal     flexion    (Fig.     4H4)    follownig    snnnltaneous 
section  of  the  perforans  an.l  perforatns  ten.h.ns.  parlienlarly  n.  heavy 
horses.  n>av  he  renioved  hy  wearing  a  long  har-shoe.     If  needful    an 
iron  .ruteh.  with  fork-shape.l  anus  reaelung  to  a  p..n»t   just    helow 
tlie   fetioek-je-nt.    or    Bourgelafs    ••  swanVneek '"   support    ni.y    he 
affix.-d  to  th.-  heels  of  the  shoe,  to  afford  the  joint  a  surface  on  which 
to  rest.     Sometimes  the  suspensory  liganu-nt    is  contracted,  causing 
tlie    fetlock    to    rt.nahi    upright,    even    atter 
coniplde  division  of  the   perforans    and    l>er- 
foratus  tendons,  a  con<lition  which  experience 
len.ls    to    sliow    is    incurahle.      It    occuin    not 
only   after  strain  and    thickening  of  the   sus- 
peilsory    liganu-nt,    hut    a-o   after  s-v.-re   and 
old-standing   "knuckling." 

Horses  which  are   "  knuckled,"'  if  worked 
slowlv    and    .m   soft    ground,    may    he    made 
asefu'l  for  a   long  time   hy   app!,Mig  a   long- 
toed  slioe.  though  this  will  not  cure  or  even 
improve      the      original      disease.     Tendinitis 
...•curring  (hiring  infectious  dlsea.st,  especially 
— ^— .    (hiring    influenza,    retjuires   special    attention. 
SiH-cml  Hluif      ^^jiji^,    ,,,  prevent  relai)se,  such  animals  should 
'""■''''"*'•'  not    he   too  soon   put    to   work,   or    othenvU' 

exerted:    during  the  convalescent  stage  ,.ai-licular  eauti.m  is  called 
for    and  the  tendons  may  he  l)andaged  with  advantage. 

"if  during  tlie  course  of  an  infectious  disease,  inflammation  ..t 
,lu.  .e.uh.ns  or  tendon  sheaths  occurs,  mild  stimulati....  and  handagmg 
cmstitnte  the  best  primary  treatment.  When  p.dn  is  severe,  luke- 
warm disinfectant  foot-haths  often  relieve  U.  In  other  cases,  warn, 
moist  applications  and  moderate  pressure  on  the  diseased  tendon^ 
n.av  he  resorted  to.  Sometimes  the  co.ul  tioi,  disappears  will, 
„„;x„.cted  rapidity,  hut  generally  returns  in  the  same  or  some 
oiher  spot,  and  mav  often  involve  both  limbs.  I  he  degree  ot 
swelling  and  pain  forms  an  h.dex  to  the  gravity  of  the  condition 
which  sometimes  resists  blLstering  and  even  firing,  and  not  intrecpu-ntK 
proves  incurable.      Jn  other  cii,ses,  and  -■cially  where   there   i.s   no 

marked  anatondcal  change,  recovery  nu,         cur  after  many  months. 
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V.     KNUCKLING  AT  THE  FETLOCK  IN  FOALS. 

In  llioroujjlihn-cl  stcjck,  loss  frf(|in'iitly  in  other  t)rc('(ls,  foals  at 
hirtli  are  s()nM't';>U's  imahic  to  movf  properly  owing  to  excessive 
knuckling  of  ♦*•  ■•u-  -..v  liitid  fetlocks.  'I'ln'ce  degrees  of  knuckling 
are  recognise  !  .  (I)  the  cai.n^,.  and  pastern  are  in  the  same  line,  tiie 
angle  of  the  i  tli  k  IicIml'  clfj'red  ;  (2)  tiie  fetlock  is  carrieil  forward, 
forming  an  a-  j'l  .'im-h  heiiirid  :  ("')  the  fetlock  is  projected  forwards 
Ijcyond  a  vertical  li".    Au\\  fror.'  <!ie  toe  of  the  foot. 

The  iiprigiit  position  of  the  fetlock  prevents  the  fle.xors  taking 
tlieir  proper  part  in  sustaining  weight.  This  peculiar  deformity 
generally  affects  hotli  fore  legs,  often  causing  the  animals  to  walk 
witli  the  front  of  the  jihalan.v  on  the  ground  and  preventing  tlieir 
standing  upright,  it  also  develops,  though  rarely,  during  the  first 
two  or  three  years  of  life,  hut  nt  ver  in  such  a  serious  form. 

'I'he  cause  lias  not  been  satisfactorily  explained.  Knuckling 
in  foals  lias  tieeii  attriliiited  to  infection  derived  from  the  mare  during 
gestation  or  contracted  soon  after  liirth,  to  myositis  of  tlie  flexors 
of  the  foot,  a'.  I,  when  kniic''ing  is  associated  with  hent  knei's.  to 
myositis  of  tiie  flexors  of  tlie  metacarpus.  Froliner  mentions  that 
congenital  cases  are  often  due  to  weakness  of  the  extensors,  and 
some  breeders  from  observation  of  the  jirodiue  of  certain  stallions 
regard  tiie  condition  as  hereditary.  Franck  considers  it  due  to 
congenital  <-oiitraction  of  tlie  flexor  tendons  existing  at  the  time  of 
birth.  Others  ascrilie  it  to  abnormal  position  of  the  fcetus  in  utero, 
wliilst  Lafosse  thinks  it  arises  from  disproportion  between  the 
stallion  and  mare,  tiie  bony  framework  being  excessively  developed 
when  the  stallion  is  too  large.  As  large  animals  are  especially  affected, 
and  as.  in  general,  oiiiy  the  jihalanges  suffer  displacement,  the  (aiise 
must  lie  lietween  the  [loint  of  insertion  of  the  flexor  perforans  and  its 
reinforcing  ligamerits.  There  are  two  possibilities:  either  the 
tendons  are  too  sh(>rt  or  tiie  metcarpus  is  too  long.  'I'b.c  first  may  be 
referred  either  to  defective  development  or  subse(|uent  shortening 
of  the  tendons.  Whether,  in  such  case,  the  development  of  the 
llcxor  tendons  is  interfered  v\itli  by  the  position  of  the  fii'tus  in  utero, 
or  whetlu-r  contraction  occurs,  or  whetlier  the  long  axis  of  the  niela- 
(iirpits  Ls  excessively  developed,  so  that  the  tendons  are  relatively 
loo  short,  or  whether  again  the  [loiiit  of  origin  of  the  muscles  is 
alpiiormal,  is  for  tlie  time  at  least  undecided.  I'eriiaps  the  condition 
may  be  caused  in  more  than  one  way. 

Almormal  position  in  utero  would  probably  interfere  with 
devetopmelil  of  the  joints  anil  muscular  tissue.      Increase  of  pressure 
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of  chi.  '.ii's  ill  the  fle.vor  teixloiis.  In  knmkliiiK  of  the  hind  fetlo.ks 
the  fed  may  he  turned  inwards  pro.'u -ing  (hslortiun  of  the  jiaslcrn. 

Course  and  prognosis.  In  newly-lu-r  .  foals  the  ahnonnal  position 
is  usually  seen  on  the  fiist  attempt  to  stand,  hut  disappears  ui:der 
proper  treatment  hi  eight  to  fourteen  days.  Xot  infrecpieiitiy  these 
apparent  eripples  develop  into  very  useful  animals.  Somethues 
improvement  oeeurs  first  in  one  limh,  the  other  meanwhile  retaininu 
its  ahnonnal  position.  In  ealves  the  disease  usually  takes  a 
favourahle  course. 

When  appearing  in  the  seeond  year  after  hirth  the  disease  takes 


Fi(i.    4S7.  -  Kiitbcrs   cxtcnsinii   appuratus. 

a  less  favourahle  eour.se.  and  may  indeed,  never  entirely  disappear. 
In  other  eases  improvement  follows  pr()i)er  treatment,  though 
complete  cure,  i.e.,  recovery  of  the  normal  position,  is  rare. 

Treatment.  The  great  extensihility  of  the  tendons  in  foals  favours 
early  and  complete  recovery.  It  is,  therefore,  important  to  practise 
foreihle  extensicm,  and  to  such  a  degree  that  the  tendons  are  stretched 
and  the  fetlock  hrought  itito  an  ohliipie  position.  For  this  purpose 
the  foal  is  cast,  the  phalanges  extended  as  far  as  possihie  and  fi.\ed 
in  this  jx.sition,  either  hy  using  a  plaster  handage  or  a()plying  a 
strong  leather  si)lint.  Khrle  uses  a  plaster  handage  or  a  glue  handage 
and  s|)lints.  The  parts  are  freely  padded  with  wadding  to  dLstrihute 
!)ressure.  The  degree  of  success  is  often  a.  lonLshing.  es|)ecially  when 
treatment  is  early  resorted  to.     Weight  can  otteu  he  i»iaced  on  the 
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liml.  after  a  few  days  :  the  bandage  nhould  th<  k'  ivinovel.  In-canse 
the  weight  of  the  body  acting  timmgh  the  (.hh(Hie  poshii.n  of  the 
pastern' will  prodiue  further  extension  of  the  teiulons,  and  is  .piite 
sufficient  to  prevent  contraction.  In  ail  cases  attention  shouhl  he 
paiil  to  the  hoofs,  and  if  necessary  tlie  heels  should  he  lowered. 
Friehel's  extension  apparatus  (Fig.  4S7)  appears  very  practical. 
It  consists  of  a  small  leather  shoe,  provided  in  front  witii  a  well- 
padded  iron  splint.  By  means  of  a  screw  the  splint  can  he  so  fixed 
as  to  e.xercise  pressure  on  the  anterior  surface  of  the  fetl<.ck-joint 
and  thrust  the  latter  backwards,  /....  into  its  normal  poshion. 

Ea,Hsie  saw  "knuckling"'  in  all  fcmr  lind.s  in  a  five  months  old 
foal.  In  front  the  disease  was  cured  by  tenotomy,  behind  by 
pro|)er  .shoeing.  Tenotomy  cannot  be  recommended  for  knuckling 
in  foals,  the  results  beuig  often  ilisastrous.  but  sometinu's  h  Ls  per- 
formed to  arrest  the  progress  of  sloughing-sores  on  the  front  of  the 
fetlock  or  pastern  caused  by  contact  whli  the  ground.  Osteitag 
cured  congeiutal  conlraction  of  the  tendons  in  a  foal  in  four  w<-eks 
by  ai)plying  a  wooden  splint  and  plaster  bandages,  which  were  changed 
severaltimes.  As  the  dressing  accommodates  itself  to  the  gradually 
improving  position  of  the  fetlock,  Ostertag  considers  it  necessary 
to  change  it  two  or  three  times.  Hofer  had  a  gutter-shaped  splint 
made  from  pine  wood  which  reached  to  the  fetlock  :  i>e  states  having 
seen  reeoverj-  occur  in  one  to  three  weeks. 

••  Kimckling,"  which  sets  in  two  years  or  so  after  birth,  even  when 
unucc(mipanied  by  inHammatory  disea.se  of  the  tendon,  can  seldom 
be  so  completely  n>m()ved  as  to  restore  the  animal's  working  |)owcis 
Trager,  however,  states  having  cured  ca.ses  by  section  of  the  perforan- 
i»nd  perforatus  tendons. 

Kichbainn  suggested  the  use  of  a  long-toed  shoe  ;  Hombacli, 
wiio  regarded  the  disea.se  as  a  secondary  matter  resulting  from  up 
Tightness  of  the  lioof,  cured  it  by  freely  lowering  tiie  heels.  Mat/ 
applied  blisters  and  reccmunended  turnuig  the  animal  out. 

Urunet  used  a  peculiar  extension  ajiparatus.  wiiich  .started  fmin 
the  shoe  and  exercised  pressure  on  the  front  of  the  knee-joint 
Kxi>erience  shows  that  treatment  should  depend  on  the  degree  .4 
d'i^l>laeement  :  when  slight,  h  is  sufficient  to  fn-ely  lower  tiie  hecl>. 
but  shoulil  this  be  unsuccessful,  a  long-toed  shoe  may  be  useil.  It 
needful,  tenotomy  can  be  performed,  it  being  sometimes  sutticicin 
to  diviile  tlu'  tiexor  perforans.  Tenotomy  is,  however,  seldnni 
necessary,  and  can  only  be  recommended  as  a  last  resort. 
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VI.     BENT  KNEES  IN  HORSES. 

In  iiKcd  iininiiils  this  roiulitioii  results  from  t-xicssivc  contract  ion 
of  tlic  ('Xtcrnal  and  o»)li<iiic  flexor  muscles  of  tlie  metacarpus,  and 
is  hroupht  al)out  by  wear,  liard  work,  senile  changes,  or  disease  of 
the  carpus  or  metacarpus.  In  foals  it  may  he  congenital,  or  associated 
with  knuckling  at  the  fetlock  ;  and  in  young  horses  heginning  n^gnlar 
work  it  may  he  connected  with  nndtiple  si)Mnt  formation,  arthritis 
of  the  knee,\.r  synovitis  of  tlie  flexor  she  tlis.  Bent  knee  also  occui-s 
in  the  dog,  sometimes  after  disten.per.  and  is  due  to  retraction  of 
the  tiexors  of  the  car|»us. 

Treatment.     Disease  of  tlie  carpus,  or  of  parts  helow  it,  should  »ie 
treated  on  general  i)rinciples.     In  other  cases   bent   knees   may   be 
temporarily  straightened   by   blist.-ring  the  po.sterior  surface  of  tlie 
liml)  fronrthe  elbow  to  the  fetlock,   afterwards  turning  the  horse 
out   for  a   month  or  two.      I5ent    knee   uncomplicated   by   carj-al  or 
metacarpal   disease   may     be    successfully     treated    by    supercarpal 
tenotomy  or  subcutaneous  section  of  the  external  and  obli(,ue  flexors 
of  the   metacarpus.     The   procedure   is  similar  to   that    followed   in 
performing  tenotomy  of  the  ne.xors  of  the  foot.     The  horse  is  cast 
on  the  side  opjHisite  to  the  bent  knee,  and  the  limb  is  held  extended 
by  two  sidelines,  one  applied  to  the  fore-arm  and  pulled  backwards, 
tile  other  to  the  fetlock  which  is  pulled  forwards.     In  front  of  the 
anterior  edge  of  the  external  tendon,  from  two  to  three  ineh.-s  above 
the  su|.ercarpal   bone,   a  small   incision   Is   made   through    the   skin 
and  fascia,   and  a  probe-pointcil  tenotome    Ls  then  carefully  |>as.sed 
in  front  of  the  tendon  which  is  divided  from  before  backwards.     The 
wound   is  sutured  ami   protected  with   an  antis.-ptic   dressuig.     For 
a  few  (lavs  the  horse  should  be  placed  in  slings  ;    and  if  the  result 
should  prove  unsatisfactory,  the  obli-iue  flexor  tendon  may  be  divided 
in  the  same  manner,  through  an  incision  between  the  tendons  and 
about  an  inch  above  the  first   made  wound.      In  some  cases,  section 
of  the    perforans  tendon    is    necessary   before  the    knee  can    I.e  fully 
extended      Supercarpal  tenotomy  is  an  etlectual  remedy  for  bent  knee 
in  th.'  dog,  in  which  section  of   both  the  external  ami  oblique  fle.vors 
is  rc.piired.     The  incision  is  mad.   immediately  above  the  sujuTcarpal 
bone  or  dose  to  the  insertion  of  the  tendons. 

VII.     SPLINTS. 

SiM.iNT.s  are  bonv  enlargements  developed  between  the  large  and 
small  •..letacarpai  lumes.  ir.'nerally  on  the  uiiier  side,  less  commonly 
on  the  outer  side  of  the  leg.     They  are  very  common  in  horses,  but 
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r.R-  in  ininitiaiils  Splints  also  (Kcur  mi  tlu-  hiixl  linil>s.  aii.l  nsnaily 
u„  tiu'  ..nicr  si.ic  ..f  thf  sl.ank.  .I..i(lun.is  Kiiffus  (U'mTihod  H|.lmts 
as  supra..,-..:.,  aii.l  Sollt-ys.-l  distiniinislu-.l  Hvi'  vaiictit-s  of  llii-ni.  At 
lirst  tlu-y  wfiv  rcKai.U-<i  as  .sc.n'ti.ms  from  tin-  bone,  and  it  wa.-*  only 
in  tlu-  iiiiut.rntl.  ci-ntury  that  tlu'ir  drpiiulfmo  on  inHanin.ati..n 
of  till-  poriost.inn  was  cU-arly  d,Mnonstra1fd.  TIk-  n-ai  disease,  ».<■.. 
tl,,.  .M.n.lition  .ausinK  lanu-iu-ss,  is  an  ..sto.^pcriostilis  a.«sociatfd 
«itli  fornialion  of  fiilarucnient.  Two  periods  ean,  tlu-refore,  lie 
dislin.uuished:  tlie  lirst  tl.at  of  iiiHaniniation  ;  tlie  second  that  of 
eoni,.iete  developuieiit .  in  whieh  intlanimat ion  is  ai)seiit.  DuruiK 
the   tii-st.   lununess  is   thenfoie  very  general,  hut    <lisappeai-s  <luring 

the  -lec  .>nd. 

The  process  usuallv  starts  in  the  periosteiiin  or  in  tlie  inter. .sseous 
li.'an.enl.   whi.h  tixes  the  internal  small  splint    hone  to  the  eann.m 
hone       irritation  ..f  the  hone  and  deep  layers  of  peri..steum  eau.ses  a 
prodmtive   oste,.-peri..stitis.   an.l   tlie   pro.'ess  ..f  splint   f..rmati..n   is 
e..mplele.l    l.y   ..ssili<ali..ii   of   the   newly-formed   material.     The  si/.e 
of  the  spliiil    .l.'peii.ls    ....   the  extent    of    surface   inv..lved    and   the 
duration  ..f  the   inlh.mmatioii   and   varies   hetween  that    ..f  a  three- 
penny and  a   live-shiiliiiK'  pi^e.     The  splint   itself  fieiierally  assumes 
an  elonjiatcl  form  lyimi  parallel  with  the  small  splint   h.me.      When 
the   intlanimat. .rv    pn.cess   has  suhsided.   ami   the  f..rmafi..n   of   th.> 
splint    is  e..mpl»'"tc.   pain   an.l   lameness  jienerally   .lisuppear.   though 
the   splint    itself    remains    as  a   blemish.      In   many    cases,    h.)wever. 
especially  in  young  horses,  severe  work  is  again  and  again  foll.)wc.l 
hy    lameness."  .uusihg   the   .liscase  t..  persist    for  a  long  time.     The 
niature   enhirg.'Uieiit    gra.lually   diminishes,   sometimes   hy    hecmm;^ 
Hattened.  s.uiutinu-s  hy  the  iieighh.Miring  h.)ne  hecoming  thickeiu-.l. 
ami    un.ler  certain  eireuinstances   may   so  far  recede  as  to   re.pniv 
a   careful   examination   t..  detect    it.     The    late    H.   (i.    Rogers  drew 
attention   to   the   fre.iucnl    ..c.urreiice   of  splints   on   the   metatarsal 
hones,  an.l  suggeste<l  the  p.)ssit)ility  ..f  their  causing  lameness.     Th..ugh 
they  un.loul.te.lly  do  so  in  .s..me  cases,  as  Dollar  has  cnvinced  him- 
self, the  proportion  of  such  cases  is  not  large. 

The  cause  <i  splint  formati..n  cnsists  in  traumatic  irritation  .>t 
the  internsscons  ligament,  periosteum  and  hones.  On  account  ..t 
their  almost  invarial.ly  .-ccurriiig  ..n  the  inner  side,  th<>  view  was 
one*  h.-ld  that  splints  yvere  pr.xluced  hy  striking.  Havemaiin  was 
the  tirst  to  .'xpose  this  error,  and  t.)  point  .uit  the  l.mgish  shape  oi 
the  splint,  an.l  the  fact  that  injury  of  the  skin  is  very  rare,  lie 
duecle.l  atlemi.-ii  to  the  construction  of  the  carpus,  am!  esfwcially 
to  the  position  of  the  trapezoid  bone,  and  vieyved  this  as  a  cans. 
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of  llu-  .lis»-.is.-      Wl.ilsl    ..n   th itsi.U-  tlu'   nn.if..iM.   ifsts  purtly 

„„  tlu-  .Mit.-r  small  splint   I........  |mr1ly  ....  tl.t-  ...ctacariml  i..m»'.  .... 

t|„.   it.si.l.-  li.c   trH|../...ul    n-sts   al.....st    .-..tirvly   ....   tl..-    .......r  s...all 

s,.ii..1  !,.....•      This  .■x|.lai..s  wl.v  faulty  a.ti....  <.r  .......lual  .l.str.l...l...i. 

of  nr.'ss.in-  i..  i\^i'  k...-.-  ...ay  tl.n.w  a..  ,-x.-.-ssivr  L.a.l  ....  tlu-  .....i-r 

small    .....tacarpal   a...l   ra..M.   n.,>t..ivs   i..   th.-   inl.-r..ss,-..,.s   l.,u'a.n,..,t 

atta.hi..^'    tlu-   s...all    to  tW    larji.'    ..uta.arpal.     Tl.i'   lil.n.i.s    nuum 
|„.tw.-   ..  th.-  '......■s  i»  \'>om  a.iin.als  .-xplai...  tlu-  f.HM,.u-..l  ...•.•.im-..ii- 

..t  s,.li..ts  .l..ri..>.'  .-arly  lit.-.      !.i  a.^.-.l  l.-rs.-s  tl..-  .linras,-  s,  1.1.....  ...rurs. 

•n.is  .•x,.la,mt..m  of   ll.v,-..,a,„.-.s  was  «,.n...all.v  vi.-«..l  as  .•...T.-.t    ....til 

|)i,...k.-.h..t     .ais.-.!  a  .luul..    alM.ut    .t ,   a.,.l  state-,!  tl.a     th.-  .hs,-as..  of  the 
k!  io^t  -   ...  was  p.o.i,a..-.l  hv  the  p.-H  ..f  tlu-  fasna  of  lla-    f...v-«n...     He 
I,.  ',"  ,.s  splh.ts'so  p.o.h.,-;..l  as  •■  sp,a.ta.,.-o..s,-   ...  ..mtra-.l.st..,.t.o„  to 

t  ,os  -  .  .us..'.l  l.v  hl..ws,  whi.-h  h..  t,..-,..s  ••  t,au,..at..;-     Thy  l..w,-r  ,..s.-,t>,... 

tlu-  fascia  of  th.-  fo.-.-a..»  is  pa.tly  i..t..  tlu-  ..u-ta.a.pal  ho...s   ,.s,K..;,a lis 

tlu-  i...u-.-  s.i.all  ,.u-ta,a.pal.  pa.tly  h.to  tlu-  sul.r..ta.u-oas  .•o,....-<t.v.-  t.ss.u-. 

„         .1  of  it.  a,..l  .-sp'-iallv  of  its  poiat  of  i..s..,t.o,.  ...to  tlu-  1.......    a,-.- 

Jl    •    l)i.-.k.-.hoiT  to  ,iv.-  rise  to  .lis..aM-   h,   th.-  M.l.^,s.-,al  Y;"'"-;"- 
ti.ss,..-    whi.h  .lis.-as.-  .-xt.-.uls  to  tlu-  ,H.,iost.-,.....     -Ih.-  fa.t..  a.l.lu,-.-,l  l.v 

l)i,.,-k.-.holT   h.    suppoit    of   this    .no.lifi.atio..    ot    llav.-n.a.....s    vu-w    s.-.-n. 

,     .tti    .      a,.,l    h'    -u.    au-aas   ......Insiv.-.     Th.-.v    is    .n.ul.   .-vul.-.u-.-    ... 

up,    .t    of    Hav.-.na,...-s   showiou-     'Hu-   .lis.-as,-   ,.-,u-.all.v    h.-,n..s   .  .    tlu- 

i,  tVross s    li,a,.u-,.t.    h.-tw.-.-,.    tlu-    s.aall    a.ul    la.p-    .>u-ta.a.-pa     ho.u 

l.ilst  .u.  .lis.-a;.-  ,.....-.-ss  of  a.iy  kiiul  .-a.,  la-  .U-t.-.K-.l  ...  th.;  fas.-.a.     No- 

.         ......atoas  sw.-lli..«of  th.- s,.l..-..tis  Ik-  .-.-.a.-l,-.    as  a,.  ...falhh  .-  s,^;„ 

h     ,V.ulitio,.  ,vf.-,-,-.-M  to,  fo,-  it   is  s.a.v.-l.v  .-v.T  ahs.-„t   n.  ,H-.-.ost,t,s  .,, 
„  ,,-     positio..s.     To  this  a.ast   iK-  a.l.h-.l  that   ...Ha.u.aatua.  •"">;';. 
,;,,s...l  hv  vioU-,.t  t,-.,sio..  o„  tlu-  otlu-.-  Ii^'a....-..ts.  wh..-h  l..-.-...n.-  a    a.-u- 

to  the-  i...u-r  s..,all  .a.-ta.a.,.al  ho.u-.  a.ul  ..u.y  l.-a.l  to  '''-7;.  "         j;  ' 
i„  .p.cstio,,.     Fo.-  p.oj.M.osis  a.ul  t.-eatmc-..t.  .t  .s.  of  .......s.-.  of  httU-  ..ap...t- 

aiice  which  view  one  takes. 

Splints  n.av  hf  ^Uvi<h-.l  int.  two  eUisses-tlu.se  due  to  une(,ual 
(listrilmtion  of  pressure,  a.ul  "..se  due  t..  l.lows.  The  tw,>  knuls 
admit  of  easy  elinieal  disti.u.th.n.  The  Hrst  Is  ge.ierally  of  a  Ion- 
Shane  and  is'fo.n.d  in  the  groove  hetwec-.i  the  s.nall  and  lar^e  ...eta- 
car, als  ..r  on  the  small  metacarpal  aU.ne  :  not  infrequently  several 
lie  one  alK.ve  the  other,  havh.ij  been  for..ied  si.nultane.n.sly  or  so..u 
after  ,..u-  a,i..ther.  Those  pro.lue.-.l  l.y  hh.ws  are  ge..era!ly  turther 
forward  and  on  the  large  nu-taearpal.  ;.»..  they  ap,,ear  ...  fron  .,f  the 
small  .netttcarpal.  are  generally  ..f  a  rou.ule.l  shape,  a.ul  are  .hserete. 
Cieatri.-es  or  injuries  of  the  skin  .-an.u.t  always  he  detected. 

H..rs.-s  with  ha.l  a.-tion  oft.-n  strik.-  th.-mselves.  I  he  weight  .s 
irregularlv  .listril...te.l  in  their  joints,  a.ul  then-fore  such  am.nals 
have  a  double  disposition  t., wards  the  pr..dueti..n  ..f  spl:.its.  1  his 
is  j.artieularly   true  oi  those   which  turn  the  toes  either   outwartls 
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„r  inwards  ,..vc.-«sivi'lv,  JW  w.-ll  iih  of  those  wJ.ich  stai«i  with  the  U-gs 
wi.U'ly  fxtfii.led  or  too  clow  toKftht-r.  IK-ffctivo  shooing  may  lead 
to  spiint  formation  hy  its  favourint?  striking  ami  uiuMiual  distribution 
of  weight  in  the  joints.  During  military  evolutions  injuries  m  ^  often 
caused  hy  striking,  hy  unequal  distribution  of  weight,  espwially  in 
n-stive  horses,  ami  also  by  the  animal  U-ing  tired  or  constitutionally 
weak.  ('ontiiuu'<l  severe  work  on  stones  in  large  towns  favours  the 
production  of  splints,  ('oarsely-bred  animals  sutTer  oftener  than 
well-bml.  and  the  splints  are  usually  larger.  Inasnuich  as  defective 
fonuation  i«  often  a  contributing  cause  of  splint,  the  inheritance  of 
a  pre-disposition  to  their  production  can  be  explained  without 
resorting  to  DidHehPs  idea  that  the  drinking  water  has  sonu'  inHtu-nce. 
Many  peculiarities  of  the  disease  still  require  explaiuition,  such  as 
its  simultaneous  and  exactly  synunetrical  app.-araiu-e  on  both  fore 
legs,  even  in  old  horses,  and  the  more  fre(iiu-nt  appearance  on  the 
left  fore  limb.  The  reports  of  the  Prussian  army  show  that  splints 
occur  twice  as  often  (m  the  left  fore  limb  as  on  the  right.  It  is 
po.'isiblc  that  the  frequently  perforim-d  Tight  gallop"  may  atford 
an  explanation  of  this. 

Symptoms  and  course.  (I)  Lameness.  The  pain  resulting  in.in 
„steo-pcriostitis  produces  lameness,  which  is  therefore  a  regular 
accompaniment  of  the  development  of  sj.lints.  It  is  seld.mi  absent, 
but  its  character  depends  |)artly  (m  the  position,  extent,  and  nitensity 
of  the  process,  partly  on  the  work  done  and  on  the  animal's 
sensitiveness.  Lameness  is  less  conunon  in  coarse-bred  than  in  well- 
brc-il  horses.  When  periostitis  is  caused  by  mechanical  injury, 
lameness  disappears  witli  its  subsidence,  ami  only  returiLs  if  the 
injuiy  be  repeated.  In  such  cases  it  last  about  three  weeks.  Partial 
rupture  of  the  interosseous  liganu>nt  recurs  very  easily,  causing  the 
lameness  not  only  to  contin\U'  for  longer  periods,  but  also  to  return, 
and  tlurcfore  splints  of  a  longish  shape  occurring  on  the  small  meta- 
earpal  continiu-  to  interfere  with  the  animal's  usefulness  for  a  long 
time,  frequently  for  many  months.  In  splint  near  the  knee  there 
is  danger  of  iiiHammatioii  extending  to  the  kiiee-j"'"t  ;  the  lanu-ness 
then  contimu's  for  longer  periods,  sometimes  indeed  becoming  chronic, 
from  changes  in  the  knee  producing  arthritis,  and  from  mechanical 
interfereiue  with  the  mobility  of  the  joint  by  large  exosto.ses  in  its 
immediate  neighbourhood.  Splints  at  this  point  following  on  injurj- 
often   produce   chronic    lameness. 

Lameness  may  therefore  l)e  caused— 

1.  Hy  periostitis  or  osteo-periost ills. 

2.  By  uiflanunation  i»f  the  knw-joint. 
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:j    Kv  foriimti.in  of   .•xtciiHive  oxohIowh   near  t\w   kuvt\    whicli 
int.Tf..n;    witl.    fm'    incvenu-iit.     'Vh  ■    su>r>rfstinn    lluit    hininiesH    Ls 
fiiimod  l)y  the  splint  [.rcssiiin  on  the  suspcnsury  or  H.-xor  tondons  is 
lu.t   vvoHfonnd.'d,  though  som.-tinu's  an  exostosis  is  forni.'<l  iin.l.T 
the  suspcnsorv  on  the  ,H.steri<.r  surface  of  th*'  large  tnetacarpal  hone. 
In  general',  splints  pr.xhiee  lameness,  in  the  free  Innl.  (swinging 
log  lameness)  and  ahdmtion  of  the  liml.  ;   the  knee  is  not  fully  ilexed. 
The  lameness  Is  better  seen  on  hard  than  (m  soft   groun.l,  is  much 
more  marke.l  at  the  trot  than  at  tlu"  walk,  and  is  usually  aggravated 
hv  exereise.     Weight  is  generally  plaeed  on  the  liml..  an.l  the  hoof  in 
iiiost   eases  is  put   down  tirmly  and   in  the  usual   manner.     The  e.x- 
cessive    lensi<.n    in  the  fascia  of  tlu'  foiv-arm  during  the  la.st   jihase 
of  movement,  just  before  the  limb  Is  lifted  and  during  Us  extension, 
causes  painful  pressure  on  the  iiiHamed  periosteum. 

Abduction  is  particularly  marked  when  the  knee-joint  is  also 
involved.  Kxteiisive  exostoses  interfering  with  movement  of  the 
knee  can  be  detected  hv  passive  movement  ;  attention  is  sometimes 
drawn  to  them  by  the  knee  being  held  stitHy,  and  only  partially 
Hexed  during  movement. 

(•2)  Local  examination.     The  .levelopmeiit  of  splint  is  charactens.-d 
by  slight  swelling,  increased  heat,  and  j.ain  on  pressure.     Tlu-  swellmg 
i^hows  a  certain  tlegree  <.f  hardness,  but  in  cons«'.pience  <.f  .edema  .  f 
the  skin  is  at  first  of  doiighv  consistence.     Tliis  gradually  disappears, 
the  swelling  becoming  tirnicr  and  harder.     To  detect  pain  the  opposite 
foot    is  lifted,  ami  the  hand  place.l  with  the  thumb  resting  on  the 
outside,  the  Hngers  on  tlu-  inner  sidi-,  of  the  affected   metacarpus. 
Hv  pa,ssing  the  fingers  from  above  downwards,  it  is  easy  to  estimate 
the  tcii.lerness  of  the   perio.steuin.     To   prevent    mistakes,  the  same 
,,rocc^     >hould   be  gone  through  with  the  sound  limb.     In  practise.l 
hands  (his  examination  is  perfectly  easy,  though  in  some  cases  can- 
is  rccpiired  to  avoid  luLslaking  prominence  of  the  "  button  "  on  the 
small    metacarpal   for  splint.     On   the   other  hand,   intlammntum   ot 
the  skin  Ls  sometimes  ditHcult  to  distinguish  from  peiiostULs,  though, 
as  a  rule,  painful  lameness  is  here  abs.-nt.     Xcvcinlieless.  fh.-  other 
portions  of  the   limb  should  always  be  carefully  examined   in  orilcr 
to  confirm  the  diagnosis.     This  is  particularly   necessary  when  the 
pain  jiroduced  bv  pressure  Ls  slight. 

Prognosis  Ls  generally  favourable,  especially  where  the  position 
ami  character  of  the  splint  point  to  mechanical  injury.  K.xostoses 
of  a  longlsh  form  occurring  on  the  small  metacarpal  and  in  young 
horses  are  apt  to  be  troublesome.  The  chance  of  recovery  is  less 
if,  in  eoiisequence  of  defect iv.-  formation  of  the  limb,  the  parts  are 
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likely  I"'  Ik-  AvwV  Ii.v  I  lit-  «>tli«'r  f<«>(.  I'n.^siioHiM  in  <liiulitfiil  wIh-ii 
th»>  iviiff  \*  iiK-xiwttiillv  <liMriiMiMl.  or  wlii-ii  wpliiitH  iiavo  f«.rm«'tl  «l<w«'  tii 
it.  and  opinion  hIioiiM  In-  n-Hfiv«'<l  fvi-n  wlicn  the  imticnt,  after  a 
lon^'  rrsl.HlioNVH  no  lameness.  In  cases  of  this  ktn<l  in  yonn.«  liorses, 
the  splints  wiiieh  remain  not  infre<pieiitl.\  laiist-  renewe<l  lameness 
on    every     atl<-mpt     to    work,    anil,    as    a    rule,      never     disappear 

eom|>lelel_v. 

The  treafment  of  splints  ..rsl  demands  the  removal  of  the  eaiise. 
Skilful  shoeing  i^  important  to  prevent  slrikins.'  and  to  elTeet  a  proper 
(hstriltutioii  of  «ei.«lit.  Iml  seareely  comes  within  our  pn-sent 
province.  Uest  is  essential,  particularly  w  lun  the  disease  is  clearly 
not  of  meclianical  origin.  'I'lie  splints  so  commou  in  foals  and 
vearlings  often  disappear  spontaneously,  and  it  is  helter  to  wait  a 
"reaw.nahle  lime  rather  than  produce  permanent  l)lemishes  liy  undue 
haste  in  irealmeul. 

Local  applications  of  cold  water,  mercurial  ointment,  tincture 
of  ioiline.  &c..  are  seldom  of  n.se.  In  fully-grown  hoi-ses  a  l.li.ster 
may  he  indicated  proviiled  the  skin  is  uninjun-d.  Cantliarides 
ointment,  though  often  recommendeil,  has  less  effect  than  mercurial 
pi.  i.arations,  especially  suhlimate,  employed  in  concentrated  solution. 
Til  s  was  a  favourite  application  of  the  older  practitioners,  hut  its 
use  demands  caution.  One  part  of  suhlimate  dissolved  in  four  parts 
of  spirit  is  applied  with  a  feather,  and  sharply  ruliheil  in.  'I'lie 
cutaneous  and  sulicutaneous  sw.'lling  produced  e.\erci.ses  general 
pressure  on  the  intlamed  periosteum,  and  limits  exudation  then>iii. 
Firing  answers  tlie  same  ohject.  thougi),  witliout  doubt,  the  sulweipient 
rest  is  of  great   importance. 

When  (.l.jected  to.  the.se  methods  may  he  replaced  hy  a  pressure 
tiressing.  A  mixture  of  equal  parts  of  mecurial  ointment  anti  lanolin 
should  he  ruhhed  in  smartly  once  a  day,  anil  a  proper  pressure 
liandage  a|>plied. 

IVriosleotomy,  thongli  revived  from  time  to  time,  has  not  heeii 
much  practised.  The  operation  sometimes  sliorteus  the  duration 
of  the  pahi  and  tension  in  the  periosteum  which  cause  lameness, 
but  usually  it  neither  diminishes  the  morbid  changes  nor  lessens 
the  lameness,  while  it  sometimes  occasions  considerable  thickening, 
and  even  necrosis  of  bone.  Perhaps  these  troublesome  complications 
might  be  avoided  by  strict  anti.sepsis,  but  the  recorded  cases  are 
insufficient   to  settle  ti\e  question. 

Xeedle  tiring  lias  also  been  recommended  and  is  generally  successful. 
']he  best  method  is  pr()l)ai)ly  that  described  b>  Doliar  as  ••  antiseptic 
tiring,"  where  the  parts  are  prepared  and  afterwards  twated  like  a 
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mi2  |>18KAHKJ»    or   TIIK    rKTI.IMK    AND    HIIilT. 

in  which  f  h.'  \i'H  i.*  inuniTM.'.!  to  ahov.-  th.-  kiu"«-.  jiuy  Ih'  comiini.-d  for 
wvithI  hours  fvi-ry  (i..v  ■inlil  |.iik  f..rin»tioii  un.i  puiii  .limininh.  Dry 
.im^iiiKH  an-  then  UM.-ful.  'I'hr  h..rs..  r.h.Mil.1  afl.Twar.lH  huv.-  H.-v.-rul 
nioMthn'  r..Hl  an.l  In-  v.-ry  kIowIv  l.rounht   into  truiniiiK. 


'ill 


a;.    lUSKASHS   OF   TIIK   FKTIJK'K    .\M>   in<llT. 

In  ...UikmIs,  tlu-  .liuit  .•oi.MHtH  of  thi.r  |.hala..K.-M.  th.-  paHfrn.  .•..r.-n.l. 
a„.l  iH.lal  I.......S.  with  two  s,.K,.MH.i.lH  at  th..  f.ll.^k,  an.l  a  t  unl  (nav....  ar 

l,.,n,.     «ithin   th.-   h.H.f.      In    lUM.i.mi.t.,   tw..   .■...np  .t.lv   .I.-v.HhmI   ..n.l 
tw..  n..h.n.-ntarv  .li«it-.  .-xist.  with  f.mr  H.Han,....  s.  an.   t«..  .mv..alar  •...  -^ 

Th.-  piK  has  four  .liKits.  two  tin.-  an.l  tw..  i.i.h.n.i.tary  ;    .-.Kht  «Ma.n..i.l 
aii<l  four  iiaviciihir  Ihhhh.  ..        ..  t  ,i.,.,„. 

Ii.  th.-  .liliitH  of  .•aii.iv...a,  th.-  first  .-onsiHl.  ..f  t«o  th.-  ..Ih.-.s  of  thm 
phalai.«.-s.  Ka.l.  .licit  has  two  s.san.oi.l  iH.ia-s,  whilst  th.-  navi.ular 
is  r.|.la<'.<l  hv  a   proiiiiii.ii.-.-  on  iht-  thir.l  phalanx. 

'I'h.-  h<.rs..-s  f..tl.«k,  a  .onipL-t.-  uinjriytnoi.l  joint.  poss.-ss..s  a  .apsular 
li>.anu-nt,  «hi.h  .•n.l..s.s  th.-  joint   in  fr.mt  of  th.-  "''»''"  .'«''"''';';; ''';,; 
its  sm«l.-  svnovial   nu-n.l.ran.-   wh.n  .hst.-n.l.-.l   f..rn,s  a   .lila.alion   «h  .  h 
,.M,..mIs  upvsanis  l..-t«.-.n  th.-  I.ian.h.s  of  th.-  s,.s,K-nsory  an.l  .■onstit.il.s 
-arti.nlar  wh..l-«ail.-       Th.-    int.-rs.-saM...i.l  liKanunl     .•..n.u-.ts   th.-    !«.. 
s..san,..i.l  l...n,-s,  whi.h  an-  atta.h.-l  t..  th.-  hrst    phalanx   hy  tw..  lat.-..  1 
s.-sa.n..i.l  an.l   .w..   inf.ri-.r  s.sanu.i.l   linanu-iits,   an.l   t..  tlu-   in.-ta.aipns 
l,v  th.-  lat.-ral  lip.n.tnts  of  th.-  fitl...k  an.l  tlu-  sus,H-i.s..r.v       llu-  inf.-.io 
s.-san...i<l   linan..-nts  ar.-  thr.-.-  in   nnn.h.-r  :    th.-  Hn,K-rluml  l.an.l   is  t.x.  'I 
|,..|..w  t..  th.-  «l.-n..i.l  til.r...'  utilan.-  of  th.-  s...-..n.l  phalanx  an.    "";'.'; 
tlu-  has.-  ..f  thi-  s.sun...i.l  hon.-s:    tlu-  m.kI.I!.-  l.^anK-nt  ,s  at  a.h.-.l  to  th. 
I.m-k  of  th.-  first   phalanx  an.l  th.-  has.-  ..f  .-a.h  s,-sani..i.l.  wh.U-  th.-   i  .;.■(. 
iiua.n.i.t  is  r.-pr..s.nt.-.l  l.v  a  f.-w  .ross.-.!  »il.r.-s  «h..h  .•..i.nc-ct    h.-  .■..■,un...i.ls 
vUth    tlu-    upK-r    part    ..f  tlu-    ha.k    ..f    tlu-  (irst   phalanx.      Ih.-    M.,«.r,o 
s.-sa,n..i.l   (s<'s,H-ns..rv)  li«ain.-nt   .l.-s.-.-,uls  front   thi-  l..w.-r  r..w    ..f    -  arpal 
ho,u-s  a.ul  upiK-r  .-lul  ..f  tlu-  in.-ta.arp.is  to   lu-ar  thi-      l.nttons      wlu;..-  it 
l,ifnr.at.-s.      Kaih   hraiuh    is   in.plant.-.l   ..n   tlu-  .-xi-.-nlr..-   snr  a.-i-   ot   tlu- 
,.„rn-spon,tinK  s.-sanu.i.l,  a.ul  a  |...rti..n  ..f  t-a.-hhan.l  ,s  .-ontnuu-.l  .lown«ani 
a,„l  fofwani    t..  j..in  th.-  .-xt.-nsor    i..-.iis  t.-iuh.n  n.   fr..nt  ..f    tl.r  pMsfrn 
Tlu-  f.-tl.Kk  joint  is  ,s..  tix.-.l  hy  tlu-  upin-r  an.l  l..w.r  s.-sa,noi.     liuauHiits 
as  f.  i.ri-v.-nt  ,-xc.-ssivo  .lofsal  tl.-xi..n  an.l  assist  th.-  f.nution    ■!  ilu-   tt.xo, 
t.-n.lot.s      Tlu-   strouK   lat.-ral    linanu-nts,   assi.st.-.l    hy    tlu-   -.uMK-ns...N    n. 
,.onj..n.tion  with  tlu-  .-vlitulri.al  form  ..f  th.- articnlar  siu-fa.,;.  pn-v.-..l  .oj> 
si.U-  ,nov.-nu-nt.     Th.-  il.-x..r  ti-iul..ns  in  .Tossinn  t.u-  s.-sanu.i.l>  aiv  tinnl> 
hra.-.-l   in   position   hy   a  stronn  ap..n.-iir..sis  which  assists   im   snp.H.rtn.u 

'"Tlu-".-..r..narv   is  an   iniiK-ifcct    ).M"Kl.vi"oiil  j..int  lyit.;:  ah.-nt     .n    in.! 
al...vc  the    ..pp.-r  n.ar^'in   of    tlu-  lu...f.     On  a.-.ount  ..f    it.    ti.= .    art  r.-iu,, 
s„ffa.-c,  it  alh.ws  ..f  lin.itc.l  si.lc  tnuvcin.-nts,  .-siH-cially  wlu-.     >     .  |.>..ti«.i 
,.f  v..lar  H.-xi..n.     The  anterior  .-apsula.- iif;anu-tit  is  foiin.-.     ->  ttr   .•x».«i.fH«. 
ext.-nsor  pe.lis  t.-n.h.n.     .At  the  si.l.-s  arc  tw..  stout  lat.-ral  li^ain' 
ht-hiiul   is   the   ^lenoi.l   fil.ro-.aitilan.-.     The   syn..v[al    in.n.l.iM. 
i,<.st,riui!v    .-.    dilrttrtti.'U    which    extends    lipw.O'.ls    lu-hin..    the 
..f   the  Hist   phalanx.       Kach    lateral    liKaincnt   sen  Is  a    l.an.l 
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„f  the  flo'ti.r  IK-.US  ,M..-{.,rans  ..vor  the  poHtorior  s..rfaco  o  the  thiw  ,.hal.u,sos, 

while  the  ten,l„n  .     the  Hexor  ,K-.lis  ,HTf..mt..s  ,m.ses  hehnul  the  ,KMt..rans 

ove       the      etI.Kk     an.l     eoronary     joints.     The     ,netacar,H,.,,halangean 

„eu  oHiH  for.n.s  a   strong  Hhrous  hnu-e  for  the    "---  t-"';;;-';^.:  V 

vessels      In   eon.panv   vslth    the   sesanu...l    hgan.en  s    the  exte.M..    ,k<  i> 
am   t^exo,-s  .K-rforans-an.l  perfo.atus  ten.h.ns  aet  in  fixing  the  fetioek  jon  t  ■. 
w    h    the    posterior  eoronary  assiste,!  hy   the  lat.-rai  hgajnen  s   they  also 
nx  the  "or.  net  an.l  p.-.lal  j..ints.  an.l  thus  sustain  the  weight  ..f  the  I  ...In 

The  ten^  .h.Jl  an.l  volar  tlexi..n  are  hereafter  use.l  t.,  .les..-,...  the 
n,ove.nents   ......urring  in  the  -ligit  :    the     first    nu heates  a-..ten..r  tlex.on 

the  n  venu-nt  pr...l.u.e.l  hv  th.-  extens..r,  ..r  r..sultn,fr  tr..n,  w.-akn.-ss  ,.  ■ 
ruptun.  .'f  th.-  flexors  ;  th.-s.-.-.n.!  in.lieates  ,K,sterior  tlex.on.  or  ,u..venu-nt 
jinxluei'tl  hy  tile  llex.)r  muscles. 

I.     LUXATION  OF  THE  PHALANGES. 

The  union  of  the  three  phalangeal  j..ints  is  s..  str.mg  that  .lisplaee- 
ments  (luxations)  are  exeee.lingly  rare,  an.l  nu.st  always  he  pre,..-.  ..l 
by   extensive    rupture    ..f    iij^aments    or   ten.lon.      Luxat.m   ..t    Ix' 
fetl..ck-j..int    is   seen    iu   raee-h..rses   after   ...n.plete    rupture   ..     the 
Hexor  tendons  ;    the  L.wer  en.l  ..f  tlie  uietaearpus  then  pass.-s  .  ..«n- 
wanis  over  the  p.>sterior  n.argin  of  the  articular  surf aee  ..f  the  ..s 
sulfrnginis.    eausing    e.xeessive    .lorsal    Hexion    ..f     the    fetl..ek-jon.t. 
Ix-sH    fre(,uently.    the     nietaearpus    Is    displaee.l    anteru.rly  ;      this 
in.li.ating   rupt'ure  ..f  the  lateral  an.l  sesan.oi.l  liga.u..nts.     Latera 
,lisplaeeuu-nts  are  ex..ee.lingly  rare,  an.l  are  ne..-ssarily  ae..m,pan.e. 
hv  rupture  ..f  the  lateral  ligaments.     Tlu-y  are  so.u.-tnu.-s  pro.lu.r.l 
1,V  vi.'lent  struggles  to  free  the  f....t  whieh  has  a.ei.lentally  he.'onu. 
tix.-.l.  iis.  f..r  e.xample.  between  railway-metals.     W.lhehn  saw  lat.-ra 
,lisplae.'nu.nt  i.i  the  hiu.l  leg  of  a  horse  whi.h  ha.l  run  away  au.l  ha.l 
fallen      The     joint      was     .lir.-et.-.l     ..utwar.ls.     Si.'.lan,gr..t/.ky     h|.s 
,le.serib.'.l    thr.-e   similar   eas.-s.      In    ..ther   animals    luxations   ot    th.- 
phalanges  are  still   less  eommon.  ,       •   •   ,  i 

The   diagnosis  is   .asv.     'I'lu-  alt..iv.l    po.^iti.m    ..t    the    joint,    ami 
the  ehang.-s  ,lis,M.v.-r.-.l  by   manual  examinat i..u.  l.-ave  i...  room  tor 

""The  course  of  lu.xatL.ns  is  almost  always  unfavourable,  on 
,,,,„„„  of  tlu-  ex.'.-ssive  rupture  of  ti.ssu.-.  Th.-  larg.-r  animals  .-.th.-r 
die  from  .l.-.iibil  us.  ..r  nmr.-  or  l.-ss  ma.k.-.l  lam.-iu-ss  r.-ma.ns  whi.h 
prev.-nts  them  working.  K.-pori.-.l  .as.-.s.  ho\x.-v.-r.  show  that 
re.'.>verv   mav  .a-casionally  take  pla..-. 

Wiliu-lm  n-...r.ls  r.-eoverv  in  eight  w.-.-ks  in  th.-  ab..v.-.l.-s.nl..-.l 
..ase  H.'  pl,-..<<l  tin-  hor-  in  slings,  an.l  after  r.-.lueing  the  .lislo.at  ion. 
appli.-.!    a    «..o.l.-n    splint    fast.-n.-.l    to    th.-    mi-ta.arpiis    by    straps 
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Treatment  was  direoted  to  subduing  inflauunation,  and  later  a  drenning 
and   wooden  splint,   provided   with   a   liing.    over   the  fetloek-jouit, 

were  applied.  •,  ,         ,       i 

SehelHuw  iuis  seen  siniilar  eases,     "n  (.ne  it  was  possible  not  only 


li„un..nt  ;  r.  sup.-rior  s..s,vm.,i.l..an  liuanunl  : ,/.  ,,.1.1.11..  I.,„t.  "f  '"f••■^'••;'•;  ,  3.  ,'  '! 
li»Ja„..>it  :  d  .  Literal  Ih.il,  .,f  iuU'Vun-  s..sa„„.i.l...,.  Ii;..a,„..„t  :  ;•;■■>"■''"•  ''^"j  l 
/.  lat.-ral  s,..sa.„..i.l.NU.  ll-a.,,.'--!  :  ;/.  .ml.r  lat.,al  li«a„„„l  .'f  V;V  ;;'''.'  i/,... lal- 
/,  a,„l  h'.  ,,„.t,.ri...-....r,..>„.s„IT,a.i,.al  li^a„„„l.  ;  ,.  .a.l.r  at..,al  ''-'^'^  '';,., 
j„i„l  :  /■.  ,,...t,.r..-lat..,al  llf:an,.i.ts  ..f  „avl.„la>  Im...."  :  /.  t-l.-"^  sl,..all,  .,f  ^n" 
,ii.„,lnaii.'  iif  .•i)f!in-j.>iiit. 

to  plaee  the  os  sufTraKinis  at  a  right  angle  with  the  large  metacarpal. 

•      d    the    finger    between    the    os 

rred. 


but    a   wound   existed    which    admitted 


suffraginLs   and    metacarpal    bone;    nevertheless.    r.M..vcry   occurreo. 
Such  ca.ses  are.  however,  .luit.-  excepti.mal.     .\s  a  general  rule  tne 


horse  must   be  destroyed. 

U.S. 
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ggQ  FRACTITRES   OF  THE   PHALANOE9. 

Luxation  may  .x-cur  spontaneously,  or  with.>ut  any  particularly 
violent  effort.  A  pur^-bn-l  stallion  showed  very  severe  lameness  alter- 
natelv  in  iH.th  hind  legs.  Kheumatisn,  was  suspected  and  treatment 
direcfed  aecordu^giy.  One  morning  the  ho.c  was  found  lymg  down 
with  the  left  hind  fetlock  luxated.  On  iK-mg  approached  to  apply 
a  bandage,  the  horse  atten.pte.l  to  rise  and  luxated  ♦'»'«>  '-^;^;;^^ 
On  p..st-mortem.  the  extensor  an.i  flexor  tendons  were  f.mnd  nta  t 
»,ut  the  svn..vial  capsules  an.l  lateral  liganu-nts  wen.  rupturtxl.  In 
,.a«cs  of  tliis  kind  it  Is  almost  certa...  .ha.  inflammati.m  or  degenerative 
ehanges  nn.st   have  previously  o<.curred  in  the  lateral  l*;"';"^;. 

Johne  gives  the  result  of  a  post-n.ortem  ..n  a  horse  after  luxation 
of  the  <.s  pedis,  where  the  lower  cn.l  of  the  os  coron*  lutd  In-en 
,li.place.l  backwards  and  ..utwanis,  and  lay  above  the  os  navu..lare. 
The  .apsular  ligament  wa.  conse.jucntly  tor.v.  and  the  flex<.r  pert..rans 
ruptured  and  inflamed.  ,     , 

'  Treatment  follows  general  principles,  llepos.t.on  and  control  of 
inflanm.a.ion  are,  however,  very  difHcult.  Ana-sthes.a  ,.  generall> 
nwessarv  iK-fon-  reduction  can  be  clfc<-t«'d. 


I* 
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II.-FRACTURES    OF   THE    PHALANGES. 

In  the    horse,  fissures   and  fractures  are   ccmimonest  in  the  os 
suffraginis.  comparatively  rar^^  in  the  os  corona.^  and  os  pedis.     Such 
fractures   mav   be  transven,e,   longitudinal  or  commmuted,   simple 
or  compoumb     They  arc-  often  the  result  of  violent  slips  or  sudden 
turns,  ami  therefore  are  especially  frequent  m  ''"'f'^^'-l^l 
,nay  also  Ik-  caused  by  jumping  or  falling  in  races,  but  -  -^  ♦- 
c.cur  in  heavy  van-hor.es  employed  for  slow  draught,  particularly 
n  winter  when  the  roads  are  frozen.     In  riding-h™  a  fn^iuen 
,ause  is  su.Ulen  turning,  simultaneous  fracture  of  the  os  suffragin.. 
in  more  than  one  limb  U-ing  produced  in  this  way      Rcxler  saw  m 
a  horse,  tn-nsverse  fracture  of  both  front  and  of  the  right  -d  p..  - 
bones  folh.wing  a  fall.     Wentworth  descrilx^s  fra.turt-  of  both  fron 
';Z.l  bones  in  a  marc.     Whether  a  peculiar  l-'-l-^-",;^-;  [j! 
l,r  whether  the  cause  was  the  sudden  strain  thrown  on  the  still  inta  t 
bone  in  conse.i»cnce  of  the  first  fracture,  cmld  not,  of  curse,  b. 
.leci.le.l.     Tuson,  in  the  above-described  ca«e.  foun.l  a  want  of  in- 
I'rganic  substances    in  the  fractured  os   suffragun-s  but     somewhat 
ol'ractcrlstically,  gives  no  particulars  of  any  analysis.     ^^^^ 
generally,  and  race-horscs  in  particular,  fissure-  of    he  os  «"ff™g"> 
t  no!    ?nfn-.our.t.     It  wa..    fin.t  noted  in    Kngland.  and  Robertson 
and  Williams  described  split  pastern  as  quite  a  common  occurrence. 
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The  condition  i«  Hometimes  overlooked,  being  mistaken  for  strain  of 
the  joint.  Prolonged  rest  in  the  stable  seems  to  favour  its  ocourrence  ; 
many  of  the  caaes  of  multiple  fracture,  i.e.,  fracture  of  the  pastern 
in  more  than  one  limb,  were  seen  in  horses  which  had  just  returned 
to  work  aft«r  long  illness.  Peters  made  a  series  of  observations, 
and  explained  why  fissures  of  the  os  suffraginLs  almost  always  start 
from  the  mi.ldle  depn-ssion  (Figs.  4<.tl,  4»2,  49.1).  According  to 
hts  view,  the  split  is  produced  by  the  prominence  on  the  lower 
articular  surface  of  the  metmarpus  at  a  time  when  weight  is  un- 
equally distributed  over  the  two  articular  surfaces  of  Ihc  pastern 
lying  cm  either  side  of  it.  Violent  rotary  m..vcments  of  the  supporthig 
limb  m^t  similarly,  and  explain  why  fissures  follow  sudden  turning 
on  the  fore  limlw.  Sometimes  the  split  extends  through  the  entire 
bone  as  far  as  its  lower  margin,  sometimes  it  passes  towards  one  side. 
Not  infrwiuently  it  is  very  short,  and  ends  close  Mow  the  upper 
articular  surface,  and  is  follovve.l  by  ost.-o-perioslitis  and  th«'  pro- 
duction of  an  exostosis  (Fig.   4»2). 

Transverse  fractures  are  also  common  in  thi'  horse,  ami  alfect 
sometimes  the  upper,  more  frc(|uentl^  th.>  lower,  .'ud  of  the  os 
suflfraginls.  They  likewLse  result  from  uneciual  dlsl  ribut  ion  of  pressure 
during  slii)s.  fn  one  case  Miiller  was  abl.^  to  detect  during  lit.-  that 
the  inner  border  of  the  upper  articular  surface  had  Ijeen  broken  away 
by  the  violent  pull  of  the  internal  lateral  ligament,  the  outtr  border 
by  the  pressure  of  the  metacarpus  (Fig.  494).  Cases  of  transverse 
fracture,  i.e.,  cases  where  the  fracture  starts  from  the  external  lateral 
ligament  and  extends  a  varying  distance  downwards  (Fig.  495) 
are  not  uncommon.  That  figured  had  bt*n  caused  by  suddenly 
throwing  the  horse  jm  his  haunches.  Comminuted  fractures  of 
the  OS  suflfragini«  are  often  seen.  Johne  saw  a  transverse  fracture 
unite  in  eight  weeks  without  much  callus  fonuation  ;  Dressier  found 
a  race-horse's  pastern  broken  hito  nineteen  pieces  ;  lioimard  counted 
thirty-f(mr  pieces  in  a  similar  civse 

Diagnosis  may  Ik-  ea.sy  or  very  difHcult  according  to  the  nat.ire  and 
extent  of  the  fracture.  L'sually,  comminuted  and  simple  fractures 
with  displacement  are  easily  ri-cogniscd,  but  partial  or  <omplete 
ti.ssures,  as  in  split-pastern,  may  present  great  difficulty  in  diagnosis. 
At  the  first  examination  of  the  ca.se,  a  positive  diagnosis  may  ise 
impcwsible,  owing  to  the  absence  of  crejiitation.  disphu cment  or 
deformity,  but  later,  in  the  course  of  a  few  <lays,  the  |mstcrn  becomes 
much  swollen  and  very  painful  to  manipulation. 

When  the  lateral  prominences  of  the  bone  are  broken  off,  the 
fctlock-jobit  show.s  abuurmal  mobility.     On  the  other  han.l,  careful 
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examination  i«  nH,uin>d  to  cletoot  fiHsuros.  The  sudden  seven- 
lameness,  associated  with  volar  Hexion  of  the  fetlock,  is  apt  to  give 
the  impression  that  the  ease  Ls  one  of  dist..rti..n,  and  therefore  the 


Fki.  4!M.  - Fiiicturi'  of  os  siitTi:'j;iiiiM. 


Km.  4!>2.  -KriicUirc  of  iw  sullnifiinis 
with  f.iiinatioii  of  exostosis. 


linih  should  »i«avs  he  examined  for  fraiture  wherever  lumenes.s 
Ls  of  sudden  onset  and  .severe.  In  suspected  spilt -pastern  when 
passive  rotation  of  the  foot    prcluces   no  crepitation,   the   anterior 


Fi.i.4!t:«."'ri.iiiHV.is.fi;u-    Fi.i.4<.M.     I).iul>l.'(i;uluir         Ki.i.  4'.>.->.     ^otl^!itll<linal 
tiiiT  of  OS  mllidj-'inis.        o{ii|ii>citii(lof  <.ssiillia>.'iiiis.       fiiuturi-  of  ..s  sullraniiu^. 

surface  of  tlie  pastern  shoidd  he  firmly  manipuiated.  hegiiminj;  ii' 
the  ceiitiv  of  the  upper  end.  Starting,'  from  this  j.^int .  a  line  "I 
increased  sensil.ility  may  !><'  traced  nearly  corrcspondnin  to  tti. 
course  of  the  extensor  tendon,   and   passing  towards  one  or  otiici 
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side  of  tlu'  Ih)Iu\  In  most  ciwcs  tlie  finsuri'  riiiis  towards  tin-  outer 
side  -a  fact  |)erhu|)s  due  to  the  smaller  size  of  the  outer  division 
of  the  artiiuhir  surface.  Durinjj  this  examination  the  liml)  must 
of  course  he  at  rest,  otherwis*-  it  would  he  impossihle  properly  to 
estimate  thedegre<-  of  loeal  pain.  It  is  only  after  the  lapse  of  some 
time  that  periostitis  or  exostosis  can  he  detected  at  tiie  upper  end 
of  the  hone. 

Ill  .solipcds  fractures  of  tiic  os  corona'  are  caused  in  tlie  same 
way  as  those  of  tlie  os  sutfrajiinis.  They  are  a  common  sj'ipiel  of 
tlie  foot  lwiii){  caught  hetwccn  railway-metals.  The  bone  is  eitluT 
s|>lit  lonjfitutlinally  or  may  lie  l)rc)kcii  into  several  frajfinents.  Heiioii 
saw  the  os  corona'  broken  into  seven,  Schrader  into  six,  and  Lafos.se 
into  twenty  pieces.  Heiion  saw  a  hoi-se  with  fracture  of  the  os  corona' 
in  all  four  feci  ;  sometimes  only  the  liL'amcntous  prominences  are 
torn  away.  .Moller  mentions  a  case  in  which  the  hone  was  fractured 
into  a  numhcr  ot  pieces  by  a  nail  peiiet rating  through  the  frog. 
Fissure  and  sim|)l<'  fracture  are  less  common  in  this  hone  than  in 
the  OS  sutfragiiiis. 

Fracture  is  detected  in  the  same  wa\  as  in  the  sufTragiiiis.  and 
even  when  complete  ofVcrs  considiiablc  difficulty.  ("i-epita(ion  in 
this  region  points  to  fracture  iif  the  os  corona',  provided  the  sutfragiiiis 
is  know  n  to  be  intact. 

Fracture  of  the  os  pedis  Is  compi.raiivcl_\  r-iiv,  thougli  it  has  been 
seen  b\  a  number  <if  observers.  It  is  caused  in  tlii'  same  s^  ay  as 
fracture  of  the  other  phalanges,  is..  In  slips,  particularly  when 
animals  arc  suddcnlv  rein<'<l-up  :  but  fracture  of  the  pedal  bone 
also  follows  iujuiA  b\  pickcil-iip  nails.  Fracture  is  coiimion  in 
horses  wliicii  have  been  ■  unnerved."  In  this  case  its  occurrence 
is  partlv  explained  b_\  luss  of  sciisatifiu  in  the  foot  producing  abnormal 
action,  partly  by  alteration  in  the  nutrition  of  the  foot  and  changes 
in  the  Ikmic.  It  is  well  known  that  after  chronic  lameness  the 
nutrition  of  the  l»ones  of  the  affected  limb  generally  suifers. 
.According  to  Williams,  fracture  also  results  from  the  heels  of  the  shoe 
being  caught  in  railway -points,  and,  in  heavy  lioi-ses.  from  falls. 
lA-mhiifer  saw  tis.-ure  of  the  os  pedis  |.ni<luce(l  by  the  horse  striking 
the  foot  again!  a  wall  when  jum|)ing.  '1  his  iracture  united  in  f(tur 
months,  Schrach'r  also  noted  fractures  of  the  ossified  lateral  cartilage. 
Diagnosis  is  very  dilficult.  cicpitatinii  being  rare.  Only  occasion- 
ali>  can  it  be  produced  by  rotating  the  foot  or  pressing  the  heels 
together,  and  in  its  absence  the  'li'tgnosis  must  be  arrived  at  by  a 
j.rtx'csK  of  eliminatio!!.  and  b\  t  *iderinsi  the  history.  Fracture 
of  the  OS  pedis  may  be  suriuised  when  severe  paui  Is  shown  on  attempts 
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tc.  Place  weight  on  the  foot,  when  the  lameness  is  of  sudden  onset 
and  att  -nded  with  niarked  volar  flexion,  and  when,  at  the  same  t.me, 
Jhtre  i   macute  inflammation  of  the  flexor  apparatus  or  other  d«ea.e 
n X  foot.     lner.a.ed  pulsation  in  the  arteries  does  not  occur  unt^ 
wenty-four  hours  after  fracture.     Wiistefeld  found  the  superficia^ 
l^s  of  the  foot  greatly  swollen.     Examination  ^^^J^ 
generally,    though    not    invariably,    causes    pam.     blesarewsky    saw 
fZurToi  the  OS  pedis  in  consequence  of  a  large  portion  of  the  hoo 
I  r  ..r„  away  by  the  foot  catching  in  some  ob«ta.-le.     bc-vera 
|Ss    ,i  bone  were  pulled  off  with  the  horn,  but  recoveiy  followed 
till'  use  of  carbolic  dressings.  .   .     ,  i  ■  i 

'  prognosis  is  favourable  in  fissures  of  the  os  s„ffragm«,  frcun  whvch 
many  animals  recover  their  u,.efulness  if  rested  for  six  to  eight  ^eek  , 
nr^de  l  lannnitis  dcK^s  not  attac-k  the  other  foot  durmg  trea  nuM  t. 
C  ttn  lowever,  must  be  made  f..r  fractures  extending  to  the 
ariiCu  faces,  a«  these  are  generally  followed  by  chronic  lamc^ 
n^  though  cases  of  complete  fracture  of  the  suffragmis  have  beui 
knwn  to  recover  without  leaving  a  trace  of  lameneHH.  Popow 
d  '  i  H.S  five  cases  of  fracture  of  the  os  suffragmis  which  recoven.l 
:  1  e  1  s:  of  the  plaster  bandage,  though  h.  twocases  the  fetlock- 
/.  .  w.l.v1.,si'd      In  two  caws  the  coronet-jomt  was  affected, 

'"":*"';;;!  ;."o  U^l  -.e  descnl^d  by  Hauler,  the  ani.nal 

:;:;,::■  ;;  hrficl^work  after  a  month,  rest,  though  sligl. 

;1„',1    and    thickening    of    the    os    sutfraginis  n-manu-.L     Both 
;:-:;.ic.  and  Wilhclm  sa...nsve^^^^^^^^^ 

;;.;ftr'u:7;:.;3':!^  n.^  ;-"'>^  ••-eptic;  when  t... 

ima    las  si.v  nu.nths  old.     The  bone  was  broken  into  four  or  five 
;  r^nt       and    there    was    considerable    <lispla.eme„t.     -Seeptu. 
.ft'  ward     won    .bir.c-cn    races,    man>    of    importan.-e.     Foals    and 
rbg     arc  n.ucb  nu.rc  hopeful  subjects  than  full-grown  annuals, 
ad  even  thou.b  a  large  .alius  fonns  and  ian,eness  persists  for  a  tunc, 
uunai    urn     eventually    be    rendere.l    usefu     by    neurectomy 
vTa     lie   it  is  unlv  worth  while  tn-ating  .-mplete  fractures  when  th. 
,.,,'es  are  voung."  are  valuable  f..r  breeding,  or  can  be  kep     for  a 
sill    sun..-    Comp..-.^    t— -    "-    generally    nuurable     though 
.    tVw  have  iK-en  sucessfully  treated  by  antiseptic  n.ethods. 

Frac.tures  of  the  os  .unuue  are  still  less  favourable,  recovery  Ik-..,, 
i,u  .nplete,  and  lan.eness  remaining  even  where  the  fraetui.-  is  a 
"""  ,'  ^'  .  .^  „,,,,  the  bone  iK'comes  greatly  enlarged,  an.l 
riivr  volar  rt:xion.  particularly  of  the  fetlock-joint,  sets  u, 
and  is  followed  by  permanent  lameness. 
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Fracture  tf  the  oh  pedis  is  leHH  clangerouH,  becauHe  the  parts  are 
held  in  position  hy  the  hoof.  Rt-oovery  chiefly  depends  on  whether 
the  other  foot  endures  the  strain  of  continued  standing  without 
suffering  from  laminitis.  The  prognosis  Ls  therefore  ruled  by  the 
degree  of  pain.  In  Wiistefeld's  case  the  hoof  iK-came  enlarged  from 
pressure  exerted  by  the  displaced  fragments. 

Compound  fractures  of  the  os  pedis  or  navicular,  caused,  for 
example,  by  pi(;ked-up  nails,  are  generally  incurable,  on  account 
of  the  impossibility  of  securing  asepsis,  though,  when  the  case  ls 
quite  n-cent,  and  "disinfection  thorough,  healing  sometimes  occurs 
withui  a  reasonable  time. 

The  treatment  of  fractures  of  the  phalanges  consults  prmcipally 
in  perfect  rest  and  the  use  of  slings.  In  fissures  of  the  os  suffraginis 
a  well-fitting  linen  bandage  is  generally  sufficient  if  the  horse  be 
slung  though  when  a  plaster  bandage  Is  applied,  slingmg  may  Ixj 
unnecessary.  Plaster  bandages  shouUl  extend  well  above  the 
fetlo'-k  and  as  far  down  as  the  hoof  in  onler  to  limit  movement  of 
the  limb  Considerable  care  Is  required  in  padding  the  limb  previous 
to  applymg  the  bandage  itself,  otherwise  troublesome  sores  may 
form  Stolz  saw  complete  union  of  fracture  of  the  os  suffragmis 
follow  the  employment  of  his  ointment  dressuig  (see  "  Fracturvs 
of  the  Metacarpus").  (5old-water  applications  are  usually  of  little 
value,  and  have  the  positive  disadvantage  of  softening  the  skm  and 
favouring  excoriation  by  the  bandage. 

Kractun-s  of  the  os  con.me  an-  similarly  treated,  but,  sis  bandaging 
Is  here  of  less  value,  one  Is  often  confined  to  merely  n-sting  the 
animal  Excessive  pain  may  be  reduced  by  c<.l<l  baths  or  appli- 
cations. Stripping  the  sole,  formerly  practised  in  such  c.ises  in 
France.  Is  to  be  carefully  avoitled,  as  iiiHammatioii  and  supi)uration 
are  therebv  greatly  favoured. 

The  lameness  which  sometimes  follows  fracture  ot  the  phalanges 
may  be  remove.l  by  neun-ctomy  of  the  me.liaii  an.l  external  plantar 
„orvcs    and  the  animal  thus  iciulcred  useful  for  a  time. 

In  slinging  animals  in  the  above  and  other  conditions,  the  f..llowing 
points  should  lK>  borne  in  min.l.  The  slings  serve  pnn.ipally  In 
,n-ve.it  the  animal  lying  <l-«"  and  temporarily  to  supp..rt  it  in 
painful  comliti..ns  like  lameness;  but  as  in  severe  lameness  ,,f  one 
limb  the  opposite  limb  Is  cntuuiously  loaded,  laminitis.  or  smkmg 
of  the  fetlock,  unfortunately  s.mietimes  occurs,  and  it  ls  therefon. 
better  when  the  animals  are  in  good  condition,  and  able  to  he  down 
without  danger  to  the  injure!  ,>art,  to  favour  this  by  giymg  plenty 
of  straw  and  abstau.uig  from  the  use  of  slings.     Many  praci.tioners 
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pn-fer  piiu-  HiiwduHt  to  straw  a«  a  iK-.lding  in  tluw  cuiwh.  It  w  ck'an. 
givcH  a  Hocure  f(M)th()ld.  «1.h'h  not  entangle  the  legH  like  ntraw.  awl 
when  fresh  is  slightly  antiseptie. 

Sinking  of  the  fetl.K-k.  and  luminhis  with  disphuement  of  the 
peihil  hone  may  »h>  recognised  hy  deformity  of  the  fetlock  and  hy 
pain  and  inen'ased  pulsation  in  the  plantar  arteries.  Immwhately 
these  symptoms  are  seen  the  patient  should  be  removed  from  the 
slings,  provided  with  a  soft  U'd  and  allowed  to  lie  down. 
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III.— FRACTURES    OF   THE    SESAMOID    BONES. 

Thksk  fractures  have  repcale.lly  U-en  seen  in  horses.  Williams 
found  the  sesanu.id  hones  broken  in  several  pieces  after  galloping 
in  deep  san.l.  Howell  .saw  one  of  the  sesamoid  l)ones  broken  mto 
hve  portions  under  similar  circumstances.  Transverse  fracture 
has  also  been  seen.  As  it  is  produced  by  the  pull  of  the  upper  ami 
|„wer  sesamoidcan  ligaments,  this  metluKi  of  fractun>  app'-ars  very 
n.itural.  Kuthcrford  saw  a  horse  which  after  making  a  few  bounds 
went  verv  lame  ;  the  sesamoid  bones  of  all  four  feet  wen-  afterwards 
found  t'ransversely  fractured.  Miiller  has  several  times  seen 
fracture  of  the  sesamoid  bones  accompanied  by  tearing  of  the 
suspensory  ligament.  Partial  rupture  of  the  suspensory  ligament, 
with  fracture  ..f  larger  or  smaller  portions  of  the  sesamoid  bones, 
is  seen  in  race-hors.-s.  Cudiot  is  of  opinion  that  the  sesamoid  bones 
ai  the  fore  limb  may  be  fractured  by  a  direct  blow  from  the  toe  of 
the  hind  foot.  Such  an  accident  seems  possible,  but  Cadiofs  sng- 
gesti<.n  w...dd  not  e.vplain  bilateral  fracture,  still  less  fracture  in  huul 
Iiud>s. 

MiiMcr  wilncssrM  fracliirc  of  both  sesamoid  bones  and  partial  riiptun- 
of  tiic  susiK-iisorv  and  iiifciior  scsiuiioid.-aii  liiianiciits  in  a  workmg-hoi-se 
which  had  lM-cn'kc|.t  in  the  stable  for  sonu'  weeks  on  account  of  lameness. 
Schiincck  .l.-scril.cs  a  sin.ilar  case  in  a  Russian  trotting-h(.rse.  A  cart- 
l.orse  whi.h  ha<l  ben  rcstc<l  for  a  long  time  on  acc.amt  of  disease  of  the 
tendons,  su.ldcniv  fell  in  th.-  stm-t  the  liist  tinu-  of  going  to  w^ork  and 
could  not  be  got'  up.  On  post-mortem,  the  sesamoid  luau-s  of  both  f.ae 
li„,l,s  were  found  liorizontallv  fra.lnrc.l.  itnd  in  each  of  the  hmd  feet  the 
Hexor  iK'dis  (M-rforans  tendon  was  t(.rn  away  from   it     pomt  of  ms,-rtioi. 

into  the  os  jK^lis.  ,      ,    .     .  i  »      i  .i„ 

Continued  rest  appears  to  .au.se  change  both  m  hones  and  ten.lons  .   the 

view  that  such  ac.idents  are  solely  cause.1  hy  the  animal  ca|H-rmg  about  is 

.scarcely  defensible. 

The  symptoms  are  gr-nerally  pronoiMiced.     In  horizontal  fractun-s 

the  fragnu-nts  are  drawn  apart   and  tlu'  fet!ock-joint   suiks  a   little 
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towunlM  thf  gnMiiid,  U-iiig  no  Ioiikit  Hupixirtcd  liy  hx  suHpt'iiHory 
ligunu'iit,  hut  HO  long  as  tin-  Hexor  tt-ndoim  uro  inttu-t  tin-  fetlock 
(Kh'h  not  ri'ucli  the  ground.  The  jiceident  Ls  diMtinguiHhed  from 
ruptun'  of  the  flexor  pedis  perforuns  hy  the  normal  position  of  the 
hoof,  the  toe  of  which,  in  rupture  of  the  tendon,  is  directed 
upwards,  so  that  it  no  longer  touches  the  groinid.  In  fracturt'd 
sesamoi<l  there  is  excessive  lameness,  swelling,  pain  on  pnwsurc 
over  tlie  fracture<l  hone  anil  sometimes  slight  crepitation.  In 
|)erfectly  ftt'sh  fractures  a  depression  may  he  felt  In'tween  the  pieces 
of  Iwine. 

The  prognosir.  is  unfavouraliie.  Reposition  and  ret«>ntion  of  the 
hrokeii  |)arts  are  scarcely  possible,  tiic  sharp  edges  of  the  fragments 
may  injun«  the  articular  surface  of  the  metacarpus  ami  wound  the 
flexor  tendons,  and  callus  formation  is  usually  large  and  disfiguring, 
frecjuently  limiting  flexion  of  the  joint. 

.Miiller  unsuccessfully  treated  a  race-horse  for  several  months, 
and  found  on  post-morlem  examination  that  the  hrokeii  pieces  had 
not  united,  and  that  the  cnndiliun  was  suli,stantially  as  above 
descrilK'd.  Field  claims  to  have  seen  recovery  follow  longitudinal 
fractuH'  of  both  sesamoid  bones.  On  account  of  the  great  pain 
accompanying  fracture,  excessive  volar  (upright  pastern)  or  dorsal 
flexion  (obliipie  pastern)  may  later  result.  The  first  occurs  when 
pain  is  great  and  the  limb  is  restt-d  for  a  long  time  ;  in  other  eases, 
an  when  pain  is  slight  and  weight  is  placed  on  the  foot  during  recovery, 
excessive  dorsal  flexion  results.  Restoration  of  normal  position 
and  of  usefulness  being  very  rare,  treatment  is  only  justifiable  in 
valuable  breeding  animals. 

Treatment.  If  treatment  is  to  Iw  attempted,  the  fetlock-joint 
iiuist  be  fixed  in  a  position  of  nunlerate  volar  Hexion  by  a  pliister 
or  strotig  linen  bandage  :  a  special  shoe  furnished  with  a  ground 
pillar  to  support  the  fetlock  ma\  be  rci|uircd.  ("oin|»lete  re.st  is 
necessary.  Light  horses,  which  have  no  ditficulty  in  lying  down 
and  rising,  do  best  on  a  soft  bed  ;    other  patients  must  Ik'  shnig. 
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IV.     SESAMOID  LAMENESS. 

In  solipeds.  both  the  anterior  arti<iilar  surface  of  the  .sesamoid 
bones  in  contact  with  the  metacarpus  and  the  posterior  surface  over 
which  the  flexor  tetidons  glide  are  often  the  seat  of  acute  or  chronic 
inflammation.  Brauell.  in  1S4.").  first  <lrew  attention  to  inflammaticm 
of  the  posterior  surface,  and  pointed  out  that  it  was  similar  in 
character   to    that    of    chronic   navicular  dLsea.se.     Ten    years    later 
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Marcher  dm-ri.K.d  the  .linoaH...  f..r  which  Ounth.r  *"♦«•<«"-;;  ^^^ 
Zr«"  M«,amoid  lanu-neHH.  S<hra<lor  afttrwardn  gave  a  thorough 
r«H;>l.ra  and  a  atonncal  deH.riptu.n  of  it.  Acute  inflammatu.n 
Tthe'^^terior  g.idi.^  nurf.-e  of  the  --f  »--  ^^r 
occuw  in  coiiHcquence  of  a<uto  tcndovaguutm  of  the  flexor  nhcath. 

.latnos  «tat«8  having  found  an  abncesH  abou. 
the  Hize  of  a  v^alnut  (>.)m  the  mwamoid  boncH  (  ) 
„f  a  .Iraught-horHe.  It  «««  «upiK>»e<l  t.»  have 
|«H.n  oau^l  by  injury,  and  wan  accon,i«nK-<l 
bv  acute  inflauunation  of  the  tendon  Hhcath. 
I'robablv  the  condition  wa«  purulent  U-ndo- 
vacinitiH.  In  two  horHe«  trtmteil  for  local 
nccnwis  of  the  skin  of  the  hin<l  linibn.  ««M'I'""'- 
tion  .K*i/rre<l  in  the  ttexor  tendon  sheath,  with 
rupture  of  tJie  ,«rforanH  ten.h.n.  1  o«t-inortein 
examination  showed  necroHW  of  the  tend..n. 
of  t»ie  iwHtcrior  surface  of  the  wHanuud  bone- 
an.l  of  the  navicular  bone.  The  proceHH  h.i.l 
extended  downwanls  in  the  track  of  the  ten- 
lU-UH,  and  had  attacked  the  naviiudar  bursa 

Pathologic*!  anatomy.      Cha.igeH    character- 
istic of  arthritis  chronica    are  found  affcctnijj 
the  gliding  surface  of  one  or  both  st>san.oM 
bones-     the    cartilage    becomes    enKled,    an.l 
its    margins    proliferate.     When    the    anterior 
surface  is  disease.1,  both   it  and  the  |H.ster  n 
urti.ulat..rv  snrfac-  of  tin-  nu-tacarpus  cxbib.t 
Hbradt^l  un.l  cnsled  s|M.ts.     In  dis.|«s,-  of     ic 
,H.st.-rior  surface   of   the  sesamoid    boius      he 
tiex.u-  t.iulons  apiH-ar  rounheiUMl  and  hbnllute  I 
(KiL'    r.l-J),  or   sometimes    piirtially    riiptiiicl. 
Bram-ll  saw  a  few  e«s.-s  ..f  mlhesion  o   thetlexni 
tendon    to    the    s<>samoi.l    bones.     The    si.les 
„f    tile    bones    showed    ossi'.ms   (lel)osits.      I  he 
tendon   sheath    and   se,s«inoid   ligaments   weiv 
thi.kcii.Ml  :    ill  some  eases  .Ictaehed   picc.-s  of 
,,„„e  were  found  in  the  sheath.       n  the  <•..«.. 
reiM.rted   by    Ix-vens,  the  sesamoid   bones  ha-l 
nrobabiv  been  fractured.  .r    ,    i 

'  Xh  a  rule,  bolii  sesamoid  bones  are  atTeete.l 
M.>seber.  however,  found  disease  of  a  single  sesamoid  and  of  the  coin 
sooiidiii"  metacarpal  articular  sui-facc. 

Ca^s      Any  violent  strain  of  tiu-  supp..rting  apparatus  or  ..ureas. 
.,f    thr,'rcsuc    nor.naliy   exerte.l    l>y    the    flexor   teutons   on    .   -■ 
"".   "V  mav    oroduce    this    .lisea«e.    and    theref.ir.'     boil. 

TZt.^'ZZ'r^:^^^  weak  fetlocks  i.  the  chief  pred.- 
'  f     t or      Thi^  formatiou  not  only  throws  a  gn>ater  stra...  mi 
!;:    ^.  but   huTcases  the  pressu.v  o.i  the  --.noul   b.u.e.   ^n 

a lu      of  the  more  oblique  angle  which  the  tendon,  make  w.th  ,U 


Kl.i.  .-.12.  'I'Ik'  tl'xoi-  |i  'I'H 
p,  rf.MMiis  l.iKliin  ill  •'  '■■'«• 
„(  s.saiii"i'l  lainrli<«s  ;  at 
tl„.  point  wliere  il  passes 
„v.r  the  s.sainc.i.l  l"ii>«;s 
Ihr  pilf.Maiis  (.nil'iii  is 
lil.illlat.d  (afl.r  Itiaii.ll). 
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inettM'urpuH.  ThiM  pmlmhly  t-xplaiiiH  MiimIht'h  Ht«ti'mfiit  that 
whtTP  th«'  tiifH  an>  tiinuMl  in.  tlM>  uutor  wi-Hamoid  w  uffwtfil.  'Uid 
fice  vrriA,  for  Muc-h  ilofoctive  ((mfornialidn  muHt  lu-coHsarily  lead  to 
unequal  preHHun*  on  the  i-t'Hainoid  lM)nfM.  Ht-avy  hodw"*  and  woak 
fi'tl«K;kH  pn'diHpoHl'  to  the  dw«'aHc.  which  ix  conimtmeHt  in  "  wwdy  " 
hacks  and  hiintcTK,  and  in  draujjlit -horses  with  long,  sloping 
pasterns,  an<l  iKciirs  principally  in  the  fore  limhs.  Other  causes 
ATv  juntpiiiK,  especially  from  a  height,  and  suddenly  reining  up.  In 
such  cases,  partial  rupture  of  the  Hexor  tendons  prolmlily  occurs 
and  starts  the  disease  ;  Siedunigrot/.ky  reports  an  observation  of 
the  kind.  The  diseivse  may  then  set  in  with  actite  inHanunatioii, 
hut  as  a  nde  it  develops  slowly,  the  tie.xor  sheath  In-ing  often  simul- 
taneously affected  at  a  point  close  to  the  fetlock-joint. 

Symptoms.  In  the  chronic  form,  laiiieiiess  is  a  constant  .symptom. 
As  in  all  affections  of  the  tlexors,  pain  is  greatest  when  weight  is 
placed  on  the  limh.  The  phalanges  are  tiexed  and  the  limh  is  resfe.l. 
Volar  flexion  is  in  most  cjwes  well  marked.  Lamenes;  is  most  distinct 
iluring  the  first  few  steps,  hut  may  disappear  with  e.xerclse  ;  it  is 
deewased  by  long  rest,  iiureased  l.y  exertion,  is  more  niark«-d  on 
rough,  hanl  ground  than  on  sand  or  grass,  and  is  sometimes  so  sliglit 
as  only  to  Ik-  detected  l.y  carefully  watching  the  animal  whilst 
trotting,  though  in  severe  cases  it   is  apparent  at  a  walk. 

.Manipulation  of  the  hack  of  llu'  fetlock  gives  pain.  .\ft<>r  som<- 
time  the  sesamoid  hones  Is-comc  enlarged.  If  the  anterior  surface 
of  the  sesamoids  is  hivojveil,  the  enlargement  is  close  to  the  meta- 
carpus, i.e.,  at  tin-  sidi'  of  the  joint  ;  hi  diM-a.se  of  tin-  posterior  surface 
it  Is  further  hack  on  the  volar  aspect  of  the  joint.  After  a  further 
variable  period  the  flexor  tendons  Ik-comic  swollen  in  the  neighbour- 
hood of  the  sesamoid  bones,  though  such  swelling  may  occasionally 
app.-ar  U-fore  the  other  symptoms.  The  acute  form  is  dLHtingui>*lied 
by  l«K-al  heat.  &c..  wlii.li  is  ab,sent  in  chroiiir  ca.^cs.  During  the 
later  stages  there  is  '•knuckling  '  at  the  fetlock-joint,  from 
thickening  of  the  tendons.  In  one  <as.'  Uraucll  found  the  ses.moids, 
in  conse.pu-nce  of  the  marke.l  volar  llexion.  thrust  upwards  iK-ycuid 
(he  articular  .MMlace  of  the  meta.arpus  and  adherent  in  their  new 
position.  .Movement  of  the  fetl.Mk-joint  is  ..ftcn  distinctly  limited. 
Crepitation  can  rarely  Ik-  detected. 

The  course  Ls  I'hronic  inflammation  selilom  subsiding,  but 
continuing  for  Kmg  periods  and  necessitating  neurectomy  or  slaughter. 
Lameness  Ikhoiucs  worse  after  severe  cxiition,  'ait  tends  to  disappear 
with  rest,  dompiete  recovery  L,,  liuv^cvcr,  very  rare  uiue  tiie  dl-ease 
haa  become  well  developed. 
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Dlainosii  w  wl.lom  .lilU.ult.  llu>  ...n.liti..ii  ..f  llu-  >.-,.,no«U  .....I 
„„.  ..huruHor  .,f  tlu-  lunu-.u-KK  U-ing  oft..,.  Hurti.i.-nl  to  forn,  ...  o,,.,..o,.. 
provUhMl  MO  ..lh.T  .lirnxm..  of  th.-  lin.l.  .-xiMs.  Kxosto....  .*..,....,„..« 
;,,..,.r  ....  th..  H..H«„...Ul  I.O..0H.  ,,urli.Ml.irly  o..    tl,.-.r  I.U..r..l  Hurf.w... 

without   vaxmm  H  tru. f   luim-.u-HH.  a.,.l,  fro,..  :l,...r  sy„„....  n.  .1 

tt„,H.«r..iur  m  iH.th  li.ulm,  oft,-,,  giv.-  llu-  „,.^.^,.^  ...m  of  U- ,,« 
...genital.  IW..r..  .l..|iv..ri„K  a  ,.roK,.oMi..  i.  Ls  a.lvisal.U-  tl.on.uKl.^- 
,„  ;x«,„i...'  tl...  H.-xor  t.-...lo,u..  u„.l  to  ,„uk.-  s.,n.  «hHl..r  tl,.-  t,-tlo,k- 

j..int  can  Ik-  fully  Hi-x.-i.  

Tre.tment.  Duriu^  ti..>  s.a^.-  of  a.„t..  „.tlH„..na.  o„.  a,. I 
partuularlv  wl„.,.  tl.o  fl.xo,-  t,„.lo„s  .-xhihit  r.....„t  swll..,^'.  u- 
L„i,„al  .h:,ul.l  Ik-  .VHt...l.  U...I  tl...  f..tlo..k-io.,.t.  as  far  .u.  ,.<««,. 1... 
fixcl  l.v  a  firn.ly  a,.,.li...l  iM.u.la^...  ,..oi.l..,a..l  u.tl,  war,,,  wa  .■  . 
.,r.  ii,  :>u^v  ..f  »jr,-"t  ,.ui„,  with  a  .-..uti,,....!  ..,.m„t  of  .oUI  wat.-r. 
(;.„Kl  n-Hults  Ko„,..ti....-s  follow  li,i,.K  a.al  l.liM.ri„K,  ll,o„Kh  h'x  tn 
eiuht  w..c-kK'  n-Ht  is  th..„  „.....ssa.-y.  (.I.l-stau.iiuil  .^^^.s  a,v  ..ol 
„f„.„  lK-,«.Ht,..l  l.y  su.h  tn.at„,..„t.  \..,.n..to„.y  is  tl„.  o,.ly  „...a„s 
.,f  ,K.r„,«,..-..tlv  r..„,ovi„j!  Ia,„..„.ss:  a,,-!.  .•o„s,.l..r„,K  ti,.-  s.-at  ot 
(iis..as...  it   is  iK-tfr  t..  ilivi.!..  t»,..  „..-.lia,.  tha„  th.-  [.lautar  u.-.v... 

V.     RINGBONE. 

TiiK  t..r„,  ••  ,i,.v-l.oi".-  ••  has  l.,..„  nscl  si,,,.-  ol.l..,,  lim..  to  i„.li.alr 
„,„„v     .h.ouir     .lis..as,.s    al.-ml     the     .o.ouary    joi,.1     att..„.l.-.l    w.ll- 

..„larK..„...,.t.     At  ti,sl  s-,,.-!,  ..„la.-.„,.„ts  ».,•.'  .vjiar 1  '"*  r..s,.l  ...-^ 

fro,,,  a  si„gU.  .aus...  la.t  .an-ful  a,.ato,.,i.al  ..xa„.i..al.o,,  shows  th.l 
th..y  ,»..y  Ik'  <!"••  t"  very  .litT..,v„t  .lis.-.s,.  ,,ro...-ss..s.  I  h..  follow,.,- 
fon„s  of  ri„K-l>o"<    hav."  Iki.„  <iitTf,v„liat..<l  : 

(I)  Artin.lar  ri„^'-l.o„.■  'I  I'"-  <"•'«'«>•"*  '"  ""  '•>thi-,t,s  ,h,o„,. . 
S..„,..ti,.,.-s  it  .•ousists  of  a.,  ..ill„itLs<hro„i.a  .l..fon„a,.s  ,„  whi.hlin 
art  i.ular  carl  ila>f..fo.-.>,stl>r  |.oi„t  of  ori^i..  of  ,1...  .Iis..as..  s.„„H  ua.'^ 
i,  follows  sv„ovitis.  Tl...  arti..„lar  ••artila.y.-  of  th..  os  s,.ir.ag..,.s  -, 
„s  .uroua.  is  fo„„.l  to  1...  ,„..r..  or  l..ss  alt..,v.l.  ac.or.l.„«  to  tl,.-  a... 
of  th."  <lis..as.-.  whilst  ,.xostos..s  o.f„r  o„  th."  hoinUrs  of  th.-  Jn.„t 
(Kit'  4'J7).  \\V.  th..r.-fo,v.  hav..  to  .l.al  «ith  a.,  arlh,-,t,s  s.r.a  v.. 
.i,.fo,„,a„s.  I„  th..  lat.r  stag.-s  th..  s„II,a^M„is  a„.l  .onm.t  Im.ih - 
l„.,o,„.-  .•ov..r..<l  with  .■xt..,.siv..  ossitir  .l..|,osits,  whtlst  th.-  artunin 
i-artilaj?.-  is  totally  .li-stroy.-.l  ;  ol.lit.-ratio.,  of  th.-  jn.„t  (syt.arth.oM- 
inay  ovi-i,  occur,'  as  show,,  by  m„«<-ro,is  ri-portt-.l  <asi-s. 

'{•>)     IVriurlicular      ru,j;-l>oi,c.       If,      .•ous.-<iii.-.,.-e      of      chroni 
periarthritis    pro.lucc.i    hv    .lispia.ci.-i.t.    ..r    hy    .■o..tii.u.tl    ntrv- 
on  the  limitiug  ai.paratus  of  the  joi„t.  thickei.i,,-  .aeurs,  particular. 
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swelluig  around   llie  joint,    lilive   In-eu  .K-seiihed  as   ring-hones.      In 

siieli  eases,   however,   there   Is  no  pathologi.al  ehanj;.'  either  in  th. 

joint   proper  or  in  ils  lijiaiiieiits. 

..:..,  1 "    :....l,i,L.^    'ill    I'lihinrcinents 


•  !;,.   j,ro"no--i>:  nei-nrdillt'  to     .  ir.-unislances. 

CauMS.    The  eaiise  ..f   ill.    ...roiiel -joint   iMiiiL'  so  fre<pi.Mitly  the 


» 


f 


"-Ck- 


li.i 


it 


llli 


M 


878  HERIDITARY    PREnlSPOSITION   TO    RINO-BONE. 

seat  of  dm-HHo  lu-s  in  itn  anatomieal  fornialion.  To  act  a8  an 
incomplete  ginglyaioiil  j..int,  its  area  niu«t  necessarily  be_  limited, 
ami  its  articular  surface  Hat.  This,  liowever.  favours  strain  of  the 
liKaments  and  unequal  distribution  of  weight  over  the  articular 
surface,  circumstances  which  lie  at  the  root  of  the  morbid  changes, 
while  they  also  explain  why  the  periarticular  form  of  ring-bone  is 
the  m..st  fre(iuent,  ai«l  why  the  diseitsc  only  ..••curs  in  solipcds. 

(^.nsidering  the  varied  forms  of  ring-b<.m-,  it  is  not  surprLsing 
that  equal  variety  exists  in  the  immediat.-  causes.  The  existence 
of  the  clLseasc  in  two  or  more  let  suggests  hen-<iitary  pre.liHposition, 


Fui.  4!W.     TIhi  outsi.lo  ><l  tli<-  ri«lit  .■..r.mct  shows  rinK-l«>m<  formation  : 
tim  left   is  noriiiiil. 

and  may  often  1m,  traced  to  small  and  badly-shap.<l  joints,  or  defects 
in  tl»-  formMti.m  ..f  the  limbs.  Th.-  greater  weight  borne  by  the 
front  Umbs  .xplains  their  s..  fre(|uently  JH-i^ommg  .kseascd.  'I  urnmg 
the  toes  h.  or  out  cau-ses  une.iual  dLstribuli<.n  of  weight  m  jouits  an.l 
strain  of  ligaments,  an<l  therefore  often  prochues  periarticular  nng- 
l„„u-  Su.h  .unformati.m  In-ing  perpetuatc.l  in  th.-  prog.-ny,  reiulers 
it  ,.asv  to  un.l.Tstand  why  the  .lis.-ase  Is  ..ft..n  uihcnf-d.  Hav.'mam. 
,lrcw  attention  to  this,  and  .omicnmcl  the  use  ..f  animals  with  rmg- 
1„„„.  for  brccling.  Th.Tc  seems  no  reason  for  iH-licving  that 
,.ni,rse-br..d  animals  suffer  oftener  than  othcis  ;  but  it  the  stat^Miicnt 
|„.  true,  the  fact  L:  j.robably  .In.-,  in  part  at  least,  to  the  less  .aiv 
taken  ui  selecting  mares  fur  bleeding. 

Hoth  I'etcrs  aiul  Williams  .state  that  ring-bones  are  commonest  m 
animals  with  long,  weak  pasterns,  and  r.fcr  this  !u  the  greater  rir.vv, 
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on  the  ligamentH.  Peters  says  the  process  l)eKins  at  tlu>  middle  <>l 
the  doraal  or  anterior  surfat-e  of  the  joint  as  an  iiittammation  of 
the  capsular  ligament.  Percival  la-lieves,  on  the  other  hand,  that 
upright  pasterns  favtmr  formation  of  ring-bones,  In-cause  of  the 
greater  shock  t«)  which  the  hones  are  subject  in  moving.  The  abnormal 
formatiim  above  noted  is,  however.  .)f  more  importance.  The 
predispositi.m  to  ring-bone  in  young  animals  is  a  n-sult  of  the  greater 
vulnerability  of  the  b<mes  and  joints. 

The  external  cauw's  are  sprains  and  all  inHuences  favouring  sprain, 
such  as  tlefective  formation  of  the  limb,  unecpial  j.aring  ^.f  the  hoof, 
using  young  animals  at  a  rapid  pace  and  on  rough  ground.     Unskilful 
sh(K>ing  plavs  an   important    part.     If  .me  si.le  of  the  foot-wall   w 
left  higher  than  the  other,  that  side  will  first  conM>  in  contact  with 
the  grouml,  the  weight  will  Ik-  distributed  uneciually  in  the  j..ints, 
an<l  the  external   ligaments  of  the  opp««<ile  siiU^   may   Im-  strained. 
The  "camlK-r"  of  modern  roads  acts  m  the  same  way.     Low  heels 
and  long  toes  are  alm.«<t    always  activ<-  causes.     H.-avy   h..rses   in 
mounting  hills  l)ring  aboi:«  a  similar  condition  of  things  ;   the  leverage 
of  tb"  t<M^  iK'conu-s  gn-ater.     If  Ih.^  general  direction  of  the  phalanges 
(phu       geal  axis)  Ik^  not  parallel  with  that  of  tUe  walls  of  the  ho<.f 
(hfM)f  axis),  but  more;  upright,  then,  is  danger  of  straining,  not  only 
the  «HflFeR>nt   port     ns   of   tlie   interior  sesam.)id   ligaments   and   th.- 
lateral    ligaments,    but   the  tendon   of    the   Hexor  pedis   als...     Such 
strain  also  n-sults  when  the  htn-ls  of   the  sh.K-s  In'ome  worn  down; 
and  luiimals  with  upright  p.istems  and  narrow  heels  wn-m  |>articu- 
larly  jimlisposeci.     (Jutena<ker  ha.s  recently  studieil  it  can-fully,  and 
has'  found  osteophytes  at  the  points  of  insertion  of  tJie  ligaments 
itito  the  OS  sulTra«inis.     The  causes  of    rachitic  ring-bone    are  little 
uiMlerst<MKl,  and  the  same  Is  true  of  the  n-i»orted  cases  of  rmg-bone 
folk.wing  strangles,  an.l  its  great^-r  fn(|uency  in  <ertain  bn-eds.     It 
has  not  yet  l)een  sho\vn  that  it   is  due  to  dctici.-ncy  of  <al<iitui  salts. 
Traumatic  ring-lxme  is   pnuhiccd    by  inHammalion  e.xtcndmg   fn.m 
ntughbouring  parts  to  the  periosteum. 

Symptoms.     The    common   basis  of    these  conditions   m    chronic 
enlargement  an.und  the  con.net-j..ii.t,  which  is  sometimes  so  slight 
as  (mly  to  lu'  <letecte<l  by  can-ful  examination  an.l  comparison  o 
the  two  pa«terns.     In  euch  cases,  of  course,  the  li.nhs  must  Ik.  place. 
as  nearly  as  possible  in  similar  positions.     Kxostoses  on  tii.-  lal«Tal 
surfaces  ..f  the  Ixmcs  an'  lK>st   seen  fn.m  the  fn.nt  ;    those  on  the 
anterior  surface  fn.m  tl>.>  si.h-,  and  fn.m  the  height  of  the  alfe<-t»". 
f..ot.     Diagnosis   is   also   assihted    by    palpation   and   comparison   ot 
the  two  joints. 
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In  articular  ring-bone  the  exoKtosw  extewis  from  either  side  over 
the  anterior  surface  of  the  joint,  and  appears  more  cr  less  circular, 
from  which  circumstance  it  has  n'ceived  its  name.  The  posterior 
surface  is  covered  by  the  ligaments  and  flexor  tendons,  and  therefore 
cannot  well  Ik»  examined.  The  exostosis  sometinies  arises  chiefly 
from  the  suffraginLs.  and  is  then  rather  hi??h  placed,  sometimes  from 
the  OS  corona-,  or  os  pedis,  when  il  is  found  either  just  above  or  withm 
the  hoof.  Hijih  and  low  forms  of  ring-bcme  have  therefon-  Ihmmi 
distinguished.  The  swelling  Ls  hard,  painless  on  pn-ssnre,  and  the 
skin  covering  it  Ls  movable. 

The  periarticular  form  Ls  similar  in  appearance,  e.vcept  that  the 
enlargement  is  usually  confined  lo  the  lateral  surfaces  of  the 
sutfraginLs  and  comnet  bones,  and  the  anterior  surface  is  usually 
normal.  As  in  the  former  case,  the  swelling  may  appear  higher 
or  lower,  and  in  general  what   has  Ihhmi  sa.d  above  also  applies  to 

this  form. 

Lameness  i-  a  constant  featun-  of  articular  nng-lM)ne,  and  otten 
accompanies    the    periarticular    form.     It    .ucurs    principally    when 
weight  Is  placed  on  the  lind),  and  is  sometinu-s  considerable,  sonu- 
times  only  slight.     Lameness  nuiy  W-  alwent  in  rachitics  ring-bone; 
and  usually  in  simple  exostosis  on  the  pastern  there  is  no  sign  of 
lameness.     After  a  long  rest  it  may  partly  disappear,  antl  in  spirit e.l 
animals  slight  lameness  is  often  lost  during  movement.     VVlien  the 
cowlition  hm*   iK'come  tnronie,   the   muscles  of     the   limb  atniphy, 
wasting   l)eing  proportioned  to  the  chronicity  and  severity  of  the 
lameness.     As  a  rule  the    lat^-r  pha.se  of    the  stride  Ls  conei.lerably 
shortened,   ami  the   phalanges  show   volar  flexion,   i.e..   the  fetlock 
Ls  upright,     hi  the  periarticular  form,   lameness  is  U'st   s«-<-n  when 
the  animal  turns  in  short  circles  towards  the  <ILseas«'d  side.     It  is  a 
coaseipience  of  inflammation  of  the  articular  surfaces  or  ()f  Ugamenfs. 
though  at  times  it  results  from  mechanical  olwtructicm  to  movement 
in  the  eonmary  joint,  due  eitlur  to  the  formation  of  ex<)stos«>s  or  tn 
thickt'iiing  of  ligaments,  and  a.lhesions  around  the  articular  surfaces. 
Such   adhesions   an>  often  ac<om|ianie<l   by  excessive   volar  flexion. 
My  lifting  the  foot  the  anchylosis  of  the  joint  is  discovered  immediatelv 
an  attempt   is  made  to  rotate,  to   Hex,  or  to  exten<l  it.     From  the 
above    it    will    Im-    clear   that    the    degn-e    of    lameness    in    no    way 
depends  on  the  siw  of    the  exostosis;    a    large   exostosis    may    only 
produce  slight   lameness,  and  riw  r<iM&. 

The  diagnosis  of  ring-lK)iie  Is  very  difficult  unless  the  enlargenieii! 
j„  ^.,.||  ,j,.vel<»ped.  In  foals  the  plialangeal  epiphyws  app<'ar  well 
developed,  and  the  corom-t -joint  lies  high  in  con.seiiuenee  of  ineompletr 
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development  of  the  hoof.  The  proper  distribution  of  weight  on  all 
four  feet  and  the  absence  of  iamenesH  show  this  condition  to  l)e  normal. 
Thickening  of  the  nkin  may  be  recognised  by  palpation,  and  ossification 
of  the  lateral  cartilage  can  easily  be  distinguished  from  ring-bone  if 
palpation  is  practised  with  any  aj)proach  to  care. 

It  is  more  difficult  to  distinguish  ring-bone  from  synovitis  of  the 
coronary -joint,  though  the  latter  is  iiccom|)anied  by  acute  InHammatory 
symptoms  (increiuw'd  warmth  and  pain  on  pre.ssure).  As.  however, 
chronic  <li.s<'ase  conse<iuent  on  strain  also  falls  under  the  designation 
ring-lH)ne,  ((inditions  occur  which  may  Im>  dcscrilH-d  by  either  term. 
The  disease  may  1k>  masked  by  thickening  of  the  skin  around  the 
joint,  a  conditi<m  sometimes  induced  for  purposes  of  deception; 
the  trick  succeeding  the  nion-  readily  as  laymen  are  predisposed  to 
refer  lameness  to  the  skin  injury.  It  Is  always  safer  to  take  the 
opposite  view. 

Course  and  prognosis.  As  a  rule,  the  dlseiise  i-  chnuiic  though 
the  different  forms  (»f  ring-bone  exhibit  many  pcculiiirities.  The 
articular  form  generally  sets  in  slowly,  though  at  times  it  residts  from 
a"'ite  synovitis,  and  Is  then  (U'scHIkmI  as  arthritis.  .\s  complete 
recovery  cannot  la-  e.Kpecled.  tin-  prognosis  depends  on  the  degree 
of  lameness  and  the  work  recjuired  of  the  horse.  Lameness  of 
sufficient  severity  to  prevent  work  can  only  U'  removed  by  neurectomy. 
Kxostoses,  involving  the  front  of  tlic  joint,  otfer  little  chance  of  cun«. 
and  those  fixing  the  joint  none  at  all. 

Periarticular  ring-bone  sometimes  results  from  periarthritis  of 
the  coronet-joint,  or  from  repeated  strain  of  its  lateral  ligaments. 
Improvement  or  cure  depends  on  the  nature  of  the  pathological 
processes,  and  the  possiblity  of  removing  the  active  cause.  When 
the  joint  is  much  enlarged  and  the  position  of  the  pastern  altereil, 
rw!overy  is  not  to  \>o  expected.  The  more  nearly  the  enlargement 
appnmches  the  joint,  especially  the  front  or  back  of  the  joint,  and 
the  nearer  it  is  to  the  hoof,  the  more  serious  the  condition;  high 
ring-!)ones  are  therefon-  less  dangerous  than  those  in  the  coronet 
region.  The  prognosis  is  also  less  hopeful  where  conformation  is 
bad.  When,  on  the  other  hand,  errors  in  shca-ing  such  as  unwiuai 
paring  of  the  foot,  aw  the  cause,  their  ri-moval  will  1h'  foUowecl  by 
•liininution  or  tllsappearaiice  of  lanu-ness,  but  the  exostoses  are 
tu'ver  completely  removed.  The  prognosis  Is  naturally  unfavourable 
in  anchylosis  of  the  joint.  The  rachitic  form  always  develops  slowly, 
antl  is  permanent,  though  it  seltlom  causes  lameness  ;  if  lameness 
exists,  it  may  safely  »)e  ascriU-d  toother  changes,  which  nmst  therefore 
deliverint'  »  nrosnuwis. 
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Traumatic  ring-bone,  c.,.«*q..ent  ..n  local  inflanunatu.n  near  the 
corJn"  "b  ^y  cauHCH  la.nen..H  in  the  early  stage.,  and  .vh  a 
rXV^  aft;rwar<U  dLsappean,,  but   large  oxoetoseH  near  the  jou.t 

•"^y:::;;;::  t:~:;.n";ri  le.  ...efu.  m  saaaie...^  t^an 

in  cmlb  aS   working-lu.rseH    though  animals  with  large  nug-  H.nes 
rlr^Unown  I  give  satisfaction   in  fa.t    ^^^^  J^^^Z 

i.  re.,uirea  in  young  patients,  V^^^^^y ^^'^  ^^:^:. 

the   animal    ha«  done   mu.h   work      If,    ""        T  f  f  1 ..  .mimai  ever 

.,,..  lameness  is  ohstim^te,  there  Ls  little  ,.n«,.eet  of  the   ">""'^'  '^ 
n.v    g  us,.ful.     On  the  other  haml,  oUl  hor,^s  wh.eh  have  slo«n 

s::z,:r;or  a  lo.^,  tmu.  without  going  lan.  -  ';;^;y  - -"t- 

soumi,  unless  exeeptionally  severe  -''•';  •^''r'^lt'"' 2  eau  e 
,,„„,„on  experience  that  ring-bones  m  hnul  feet  less  fre,,«ently  cau.. 

lanK-ness  than  lhos<    in  front. 

Vi^o.nent.     Kir.  -bone  can  Ik-  prevente.l  by  care  m    »-  select 

„f    bnHMiing   animals,    by   proper  use   an.l  treatment  of   the  yo  ng 
nimal,  l/ean-ful  paring  .>f  the  hoof,  and  '■^t-''^  ';X,;  7;      i 

1„  the  articular  form,  nothing  whatever  m  gained  b>  •'"»"«■•>•;; 

ment ;    neurotomy  alone  is  likely  to  remove  lameness,  but  ev.n 

fails  when  the  joint  has  become  fixed. 

Jp^   articular  ring-bone  attention  must  Ik-  directed  to  prev.-nt  ng 

sprats  anT  to   securing  a  proper  distribution  of   pressure  m   t he 

Imcltrl      The  h.K,f  should  be  carefully  pared  to  allow  the  weight 
riK  dS,uted  regularly  in  the  coronet-joint,  and  to  avoid  strain 
n     ts    giments.    The  parts  of  the  wall  which  first  meet  the  groun-l 
len    molig  should,    there-fon-.    Ik.    shortened.     Though    at  ent.on 
nust  irdia*  ed  to  the  side  of  the  wall,  yet  the  bearing  of  the  t.-c 
Zuld  not  t  overlooked.     Over-long   he.-ls  should   1.  short.icd 
I;    e   practitioner   recommend  plain   sh.K-s   (,..,    -"^0"^^^-  f^ 
thin  at  the  hi-els  ;    or.  if  the  hi>eis  Ik-  too  low.  a  sh.K.  with  calknv  . 
"Jte    with  thi  k  heels.     As  a  rule,  it  is  sufficient  properly  to  pare 
the  f"  Care   must    be  tak.u  that   the  pastern  lies  parallc    w. 
e  walls  of  the  hoof  ;    if  not.  it  must  be  caused  to  do  so      l^J- 
necessary  on  two  grounds  .   Hrstly,  U-causc  the  p..sition  o   the  p..>t.  .n 
"     f   .    '  1  ngcd  hi  the  .ILsease  in  .paction  ;    secondly,  l^causc  su. 
;;Uangc   in   p^ition   may   lead   to    sprains   of    ^Ue    ^an^.;"    «> 
joint      ()l«*ervancc    of    these    pn.cautu.ns    is    of    far    gn.itc.r    %a 
Zi    any  local   treatn.ent.     In   thus    way    .Mol  cr   oft..i   cured    -. 
Itamling  lameness,  which  had  resLste.l  every  other  method  of  trc. 

""'ll^^'t'^inrtammation    of  the  ligaments  or   periosteum   .- 
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TREVENTION    AND   TRKATMKNT  OF    RINO-BONE. 

tinu<*,  Htimultttion  of  the  xkin 
may  l»e  HUCfosHfiil.  Ciinllia rules 
and  biniodidt!  of  riuTcury  oinl- 
nu-nlrf,  &P.,  are  <»f  little  value 
unieM  rest  w  jjiven.  When 
jMiKHihle,  the  patient  should  Ih' 
rested  for  four  to  six  weeks. 
Fiii'ing  sui'eess  by  these  niethoiis, 
tirinx  may  sometimes  Ix-  success- 
fully resorted  to.  I'lnictun-  firing 
in  two  or  thife  rows  is  most 
erticacions.  Soinetimf's  a  few 
|iunetun-s  over  the  swelling!  are 
sufficient.  Of  late  years  deeji 
(needle)-tirintr  has  come  to  Iw 
re<;anie<l  as  the  most  efficient 
means  of  dealing;  with  rinji-bone. 
Deep  firintf  has  Iwen  recom- 
mended in  France,  but  lare 
nm.st  Ih'  taki-n  not  to  open  the 
joint.  For  tirinj;  Dollar  uses  and 
strongly  recomm«'nds  (Jraillot's 
ZDii-eauterv.  or  Decherj's  auto- 
matic eaucerj-  with  fine  points. 
Periosteotomy  has  Ix'en  sug- 
jjested,  but  Is  of  no  n-al  value. 

If  after  such  treatment  lame- 
ness continues,  or  if  the  animals 
are  of  little  value,  and  long- 
coiitinued  treatment  U  objected 
to  on  the  score  of  expense,  neu- 
rectomy may  lx>  tried.  Asa  rule, 
the  plantar,  digital,  or  median 
nerve  must  l)e  divided,  and  the 
operation   Is  generally  successful 

unless  mechanical  obstruction  to  p,,,     499.^  „,    Inti-rnal    plantar 
the  movement  of  the  joint  exists. 

As  the  treatment  of  chronic 
ring-bone  often  calls  for  even' 
remedy  in  the  rei>frUnre  of  the 
practitioner,  and  as  the  various 
neurectomies  usually  represent  iiLs 
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la«t  resource,  Mioho  inon;  (unninonly  iR-rformc*!  will    Iw  describt^d  at 
thin  place. 

Before  ulili»iiif,'  any  of  these  o|ieriiti()ns,  however,  it  in  neceswary 
clearly  to  aHcertaiii  two  |)()int«  — viz.  :  (1)  That  the  (liseawd  and 
painful  parts  an'  exclusively  supplied  with  sensory  Hhres  by  the 
nerve  to  lje  divided  ;  and  (-2)  that  the  lameness  is  due  solely  to  pain 
and  not  to  such  changes  as  adhesions  in  or  around  the  joints  them- 
selves or  contraction  of  tendons  or  ligaments.  If  these  conditi<ms 
Ix"  satisfied  the  lameness  will  Ih"  removed  hy  neurectomy,  but 


can 


Fni.  ."lOU.     Ni'iiii'itiiiny  Im'Ihh   tlif  fctlixk.     .\.   Li;^iiiiu-iit  of  the  rigul  ;   1!.  iliKilal 
nrivi-  :  ('.  tlijjilal  artriv. 

not  otherwise.  Needless  to  say.  it  Ls  unsvLsc  to  tipcratc  on  ridiny- 
horsi's,  especially  when  the  front  limbs  arc  placed  far  under  (he  body 
and  the  |iastcrns  an-  upri'^lit  ;  such  aninuils  arc  pron(>  to  falls  under 
any  circumstances,  and  to  deprive  them  of  sensation  in  the  lower 
part  of  tlie  limb  is  calculated  to  aggravate  the  defect. 

Plantar  neurectomy.  'I'hLs  operation  may  be  performeil  at  one  of 
-cveral  points  ;  one  to  two  inches  above  the  sesamoid  bone,  where 
the  nerve  lies  immediately  in  front  of  the  flc.xor  tendons;  on  the 
lateral  surface  of  the  fetlock-johit.  or,  again,  an  inch  or  so  1k>Iow 
the  sesamoid  bone  and  behind  the  fibrous  band  which  extends  from 
the  plantar  cushion  to  the  ergot.  Resection  of  the  nerves  at  or 
alxivc    the    fetlock    is    known    as    high    plantar    neurectomy,    while 
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„^.li,.n  ..f  the  p««tm..r  dIvWon  of  the  digital  norvo  U  t^rmc^  low 

Ztar    o     digital   neurectomy.     The   high   operation   «   genera  ly 

jS::id.  though  the  low  or  partial  oj^ratjon  « J^J^^^u    when 

he  cause  of  the  chronic  lameness  w  confined  to  the  posterior  regi.m 

I  the  fit     In  certain  ca-.^  neurectomy  may  l.e  restricted  to  one 

.     VThc  limb      When   res»K,ti.,n  is  ,>erf..r.ned  ..n  both  plantar 

::t:!  tt  ilSSon^the  mner  side  of  the  leg  is  usually  made  a 
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IHMo  abov..  .1..-  pr..n.incnce  of  the  fetloek-jmnt,  so   that  the  woun-l 

'%:"^.i;;rrei:^a::r3";;:a:  the  Hm.. .. ,.  ...ted  ,., 

.    :._.    .  ,    -^vn    for.a.K  th..  ^.^^^^^^  -  -    ;; 

"'•"T  ""\ 'l.li-a  i  tve  V  "nvenient  to  apply  «  rubl.r  ban.la. 
;:;;  '  r  Wk  le  kn..  and  to  pass  a  stout  rubln-r  eonl  .i^,.!; 
1  h.  limb  iust  above  the  knee  itself;  the  bandage  h  th.  i 
Tml  1  .-.l^t  iw  p:r.s  praetieallv  bloodless  and  partly  ana-sUu., . 
The  operation  Is  usually  Frf,.rme.l  tir.t  on  (he  n.ner  .ide,  a..  :. 
wound  Earthen  W  letter  guarded  against  soiling  than  m  the  oppo.n 
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case.  By  obuerving  antisepBW  primary  union  can  be  obtained.  After 
ascertaining  the  position  of  the  nervo  by  palpation  an  incision  about 
an  inch  long  w  made  directly  over  ii  The  nerve  i»  readily  recognined 
by  itH  fibrous  apiM-urance  and  lighter  .-olour.  Any  trifling  bleeding 
is  checked  with  tampons  <if  cott(m-w(K)l  and  the  nerve  freed  from 
Hum>unding  tiHxuen  with  a  few  touchen  of  the  knife.  A  thread  w 
then  drawn  under  the  nerve  with  the  tenaculum,  and  a  portion  of  the 
nerve  about  an  inch  long  is  freed  and  then  divided  at  the  u|)per  angle 
of  the  wound,  with  knife  or  scissors.  The  animal,  if  not  ansBsthetwed, 
usually  struggles  at  this  stage.  Division  of  tlie  lower  part  of  the 
nerve  is  unattended  with  pain.  Blood  is  removed  with  tampons 
of  cotton-w«M)l  and  the  parts  cleansed,  if  necessary,  with  sublimate 
or  carbolic  solution.  The  skin  is  brought  together  with  one  or  two 
interrupted  silk  sutures  and  the  parts  covered  with  iodoform  collodion, 
wound  gelatine,  or  a  small  cott(m-wool  dressing. 

The  operation  on  the  outside  (»f  the  limb  is  iM-rformed  in  a  precisely 
similar  manner,  the  point  of  incision  only  differing.  The  nerve  can 
readily  be  discoveivd  at  the  point  where  it  passes  with  the  digital 
artery  over  the  fetlock-joint  as  a  small  lianl  cord  which  rolls  under 
the  finger.     Figures  499  to  5<»3  clearly  show  the  position. 

The  wound  usually  heals  in  five  to  eight  days,  provided  antisepsis 
has  Ix-en  ol>served  and  the  incLsioas  skilfully  made.  It  is  l)est,  if 
possible,  to  avoid  washing  out  the  wound  with  disinfectants,  as  the 
tissues  are  thereby  irritated  and  healing  is  retarded.  In  a  woni, 
asepsis  is  pn-ferable  to  antisepsis. 

Neuri>ttomy  can  Ix'  performed  without  casting  by  injecting 
20  to  40  minims  of  a  lo  iht  cent,  solution  of  cnaine  into  the  suln-utis 
immediately  within  the  area  <.f  opcrati.m.  By  api)lying  an  Ksmarch 
bandage  and  rubU^r  coni  the  operation  can  Ik-  pcrforme.l  whhout 
bleeding.  The  horse's  foot  can  Ik.-  placed  on  a  farrier's  shm>ing  block 
so  as  to  bring  it  to  a  convenient  height  for  operation. 

Sometimes  the  horse  Ik-couics  sound  immediately  after  operation, 
sonietinu-s  lameness  only  disappears  by  degn-cs.  In  other  ciusw 
improvement  is  effected,  but  the  aninjal  <ln.>s  not  In-comc  sound. 
Such  cases  are  usuallv  due  to  recum>nt  sensibility,  or  to  mechanical 
interference  bv  bony  growths  with  the  play  of  the  joints.  The  hor.se 
should  Ix-  res'tetl  for  several  wiH-ks  or  clo.sely  watched,  in  order  to 
note  any  possible  signs  of  degeneration  in  the  tendons  <.r  inrtammatory 
changes  in  the  foot. 

Nocard  has  shown  that  the  uprightness  of  the  foot  often  (linuiaslies 
and  the  size  of  the  bony  growths  Ix-comcs  less  after  plantar 
neurectoinv. 
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Median  nturMtomy.  The  inodian  rwrve  w  n-rtdily  diwoveml 
on  the  inner  Hurf.u-e  of  the  f..n-^vrm  running  ol.liqiioly  .lownwaniH 
an.l  Hlightlv  LaekwanlK  junt  U-hin.!  a  «.!«..  on  the  hem!  of  th  r«d.u». 
into  whieli  is  inK.rt...l  the  internal  lateral  li^ument  of  the  elln.w. 
It  vn^-H  the  p(«.terior  ra.iii.l  artery  at  a  very  aeute  angle,  an.l  paMne. 


with  it  towanis  the  ,..«<t.-.u.r  .nrface  nf  the  ra.liu..  he  postenoi 
ra.liai  vein  (or  veins)  Ls  situate.l  in  front  of  the  nerve.  Ihe  operation 
is  performed  (un.h-r  p-neral  or  loeal  ana^thesia)  opposite  the  iowe. 
p,.;,i„n  of  the  elhow-joint.  or  immediately  In-himl  the  ridge  on  th. 
;,„„.r  hord-r  of  the  radius  towards  the  upper  pou.t  m  the  depressi..., 
|,etw...n  the  radius  and  th.-  int,.rnal  flexor  mus.le  ot  th.-  km-.- 
The  skin  havh.^'  U-en  shav.-.l  an.l  .lisinfeete.l.  the  lunh  .s  dra«. 
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H 


it;' 

liili 


*  I 


t'' 


,11!: 

\m 


\ ' 


m-'^ 


^90  MIDIAlt   NBURIOTOMY. 

well  f.Tward  and  an  inctaio,,  aln.ut  an  inch  and  a  half  In  length  i- 
ma^e.  .raven-ing  HUoce«.ively  the  nkin.  Hul.utanc.uH  eon.»eH.ve 
Z^:  and  ,h.. prolongation  of  the  .u,H.rrteiHl  .KH-toral  n.u.M^le^  Any 
hi"  inrv-elH^re  TmuIIv  vU^  with  Well.'  fonei^..  and  the  Kea 

rrX-n  i-  cleared  of  ..I.hkI.  The  o.KTator  .hen  «--  ^--;' 
,.y  palpation  that  the  m-rve  li,.  in  or  near  the  mu  die  of  ho  .ne«.on. 
sLuM  thin  not  Ik.  the  cam-,  the  limh  ih  move.l  nlightly  f"'*-™"  "' 
ZL.n^.    until    the   nerve   i-    hrought    int<,   the  ;»--^  «;-7^ 

ruwanlK  the  lower  ..^\.  of  the  wound  the  fa«eia  ,rf   *hej  'n-  arm  ^ 

Hiiaht  I V  iiK'iHed,  a  gro<.ve«l  .iireet..r  pa8«e,l  under  it  and  pushed  upwardn. 

frlllel  :i.h  the'nerve.     By  V^U^  the  bistoury  along    he  g.K.ve 

the  faneia  Im  then  laid  ojH-n      Another  meth.Kl  co,m.«tH  m  u«nR  a 


Vu.  ...Mi      .M..Ii.M  ......nvt.m.y  (H..n.i..ii..Kr«mn,ati.)      N.  M..lian  ...rv.  ;  A.  ,M..t.  .>,., 

ra.l.al  iul.ry  ;   V.  -n-'  "f  «l»-  l-'mtru.li.il  v.iiM. 

prolK-poi-.ted  l.iHtoury.  iVrtain  operators  even  ...ip  away  with 
;..issoP.  an  elliptual  pie.e  of  fascia  on  either  sule  thus  n.ure  iMy 
..xp..in>:  the  ..erve.  The  sku.  woun.l  H  then  hel.l  open  u  .1. 
re.ra.tors.  The  next  step  eonsLsts  in  diss.Mtn.j.  fn-,-  the  nePNe 
whul.  is  often  surrounded  with  fil.ro-fatty  tissues,  an.  ratsnig  M  -m 
tl...  direetor  or  tena.ulun..  The  nerve  is  cut  through  a*,  h.^jh  u,, 
...  p,««.il.le.  and  again  near  the  l..wer  limit  of  the  woun.l.  a  p..-. 
alH-ut  an  inch  in  length  In-ing  n-"»ove.l.  The  operation  u*  eon.,  n,  ..l 
|,v  .lisinfeeting  the  wound,  .lusthig  with  iodoform,  suturing  the  sk.n 
aiul  applying  a  little  io.loform  cILkUoi.  or  similar  .In-ssmg 

Wh'.n  the  iiuision  is  ma.le  at  the  pn.per  point,  an.l  tlu-  ani. 
Lraehial  ap..neun».iH  open.-.i.  Ha-  neno  oft.n  ap,H'ar«  .n,.ne.mt,l. 
as  a  rtattene.l  whitish  e..rd.  which  ha-s  a  teml.my  to  U'conie  thru> 
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forwanl  and  to  protru.le  In-twcH-n  th.  I.,.h  ..f  tho  uu  ...on  m  the 
anoneun^is.  When  th.  nem-  cLh-h  not  «p,H-ur,  ,t  ^  ...ually  s..ft.-.ent 
Xhtlv  to  alter  the  ..oKition  of  the  li.nh.  The  ,.  ..st  senonn  .htheulty 
tl;  t-laml  is  in  J  injury  to  the  veinK  h.  this  ne.«hho..rh..Kl.  a.ul 
ever>'  carv  must  U-  taken  to  avoid  n.ieh  a  .•o.npUiat.on 

Peters,  an.l  after  him  others,  showe.l  that  div.s.on  of  the  n.ed.un 
ner>'e  alone  may  remove  la.neness  n-sulting  from  bilateral  es.ons_  - 
that  is  to  sav.  .K-e,u>ying  b.th  si.les  of  one  of  the  U.wer  par  s  of  le 
leK.  or  eneinli..g  these  regi.ms.  The  n-sults  an-  expl«.ne<I  hy  the 
p^pon.lerati..g  inHnenee  of  the  .nedian  ..erve  "7 '';•"'■";;;"  ^"^  '' 
Itntetun^  below  the  k...H-,  a  prep.m.leran.e  <l..e  to  the  fa.t  l.a  at 
a  variable  poi.it  in  the  f..n>-an.i  the  nerve  ternnnates  by  d.yid  ..« 
into  two  branches,  one  of  whieh  is  con.inne.l  >u.  the  mternal  plan. a 
nerve,  white  the  other  joins  the  ulnar  and  is  eont.nue.l  as  the  e.vternal 

'''"crdi.!ra.'id  oth.-rs  have  se.>n  h..i^es  in  whi.l.  lameness,  arisinn 
from  various  ehronie  affections  (strained  tendons,  spi.,.1s  and  nn,r- 
lH.nes).  has  U-e..  ren.oved.  or  certainly  .lin.inished.  by  n-secUon  of 
the  n.edian  ner^■e.  But  cases  occur  in  which  section  o.  the  n.cd.an 
fails  to  ren...vc  lame.iess  ea,.sed  by  lesions  on  the  outer  s.de  ol  .he 
|i,„l,  .,r  at  .in.es  even  on  the  inner.  The  pers.s.ence  of  pa.n  and 
h„„>„..ss  in  the  latter  case  ...ay  son.c.iuHS  U-  expla.ne.l  by  the 
..xiH.ence  of  recurnM,.  fibres.  Tn-ler  such  cir,.nn.s.ances.  uluur. 
or  ex.ernal  pla.itar  ..eun-cto.ny   may  prove  ..seful. 

Ulnar  neurectomy.  Throu^'l.ou.  .he  «l.oU.  cMc.  of  the  b-rc- 
,„.,„  „„.  „,„„.  „,.rve.  accompa..ied  by  .be  ulna.'  a.-.ery  a..d  ve.n. 
i.  situate  lK-.wee...heobliMUe  a.,d  ex.crual  flexors  of  the  n.e  acarpu., 
„,„,  „„.ler  .he  fascia  uni.i..«  then..  Hy  palpa..on  w..h  be  h....c, 
,i,,H  the    m.is.ular   i...erspa<.-   whi.l.    in.lica.es    .lu-     lua-    ..I     ..a»ion 

is  n-adilv  discovciv.l.  ,     .  , 

|„  ,,;.rb.rmi..g  .bis  opera.ion  the  horse  .s  .a...  on  .!..•  so.:.m,  s„I.  . 
The  affec.e.1  lind.  is  l.-f.  in  .he  hobbks.  b...  b.l.l  .-xt.-n.!.-.!  by  na-ans 
of  .w..  s.rips  of  «ebbin>:.  o.ie  fixed  .m  .he  upper  por.h.n  of  .be  .am.on 
,,.,ne  iH-inu  pulle.l  ba.kwanls.  .he  o.h.r.  a..acb,..l  ...  .he  .•..ro..... 
i„  a  forwar.1  .lir.-c.ion.  Tw..  ,i.Hsistan.s.  h..l.limr  .he  fnn-  .-mis.  k.-.p 
,1,..  „ar.s  s.ea.lv.  Tb.-  opera...r  k...-els  in  fnm.  of  .he  upper  pi..M 
.,,•  ,1,,.  fo.c-.rm".  .be  p..i...  s..l..,.e.l  is  als.u.  four  inches  abov.-  .  .<• 
piniform  bone.  Th.-  parts  bavinn  Ik-cu  prepar...l,  be  mak.-s  a.  th.' 
'in,  j,.s,  in.li..a..-.l  an  incUion  ab..u:  I  .o  U  i...b..s  Ion,  .b.ou^b 
,1„.  skin.  subcu.an.-ous  .onn.-c.ive  .issu.-.  an.l  .be  fas....  «b.ch  um...-s 
the  ap.meui-...ic  .•oveiiiii;  of  the  .uo  nius.i.-s. 

Ui.hfor.c,,s  an.l   bis.. airy  .!..• u-..iv.-  tJssu.- suiToMtabnii  ll"' 
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perv,  w  (liM8tHf«Ml  awiiy  followinn  llu-  tlin-ctioM  of  tlvi-  wouiid.  iiml 
<im-fully  avouliiig  injiiry  t<>  tl"'  iilii»r  iirtory  ami  vein  whioli 
accompany  the  ncrvc. 

The  nerve  l)eing  wolated  it*  (livUled  at  the  upper  aiifjie  of  the 
woiiml.  and  a  piece  a»M>ut  an  inch  in  length  in  excised.  The  woun<l  w 
cleanxed  and  (he  wkin  I)r..u>{h1  together  witli  a  few  small  sutures. 

Neun-ctumy.  dt.ul.i«-  plantar,  median  with  ulnar  or  e.vlernal 
plantar,  often  has  serious  ilrawl.acks.  It  should  he  reserved  for 
M-sUniil'niti  chroni.-   anc.lious   of    the   for.-    lind..    an<i     particularly 


Kk.s.  ,-.|o  \m>  .".II.     N.iiM  .  I.Miiv  "f  III-  iiliur  II.  HI'.    KK.  Kl.\..i  m.tii..ii|.i  inI.iiiii^: 
K(».  Il.\..i  III.  I:ii  ai|.i  ..l.li.jiiii-'  ;  N.  ulnar  ww-  :  \\  .  iiliiiii  ail.  r>  ami  ii.iv.'. 


in  dealinj;  witli  valuahle  animals     ^h.aild  no(    Im-  tried  until  all  other 
UH-thods  of  treatment,  esp.-cially   tiriiiir.   have  pn.ved   unsuccessful. 

Lkss  of  llic  hoof.  Ihi<kcnin<;  of  the  sulxutis.  fracture  of  tlie 
navicular,  or  os  pedis,  and  de^'cnerati-m  wilh  rupture  of  tlu-  lle.M.r 
t.-udons  an  not  uiuoiumoii  .si<pu-he  :  the  lirst  most  fr«-(picully  r.-sults 
when  there  arc  liirp'  c.vosloscs  on  the  fn.nt  of  the  joint,  near  the 
c..r..uc1.  Perhaps  loss  of  the  hoof  is  (hie  to  the  coronar\  hand  iK-injj 
hruLsed  Im-I  ween  the  exostosis- and  the  houf.  I'o  avoid  tlii-^'<.;(/»<7iw/w. 
the  toe  of  tlu-  hoof  should  he  fr.-.lv  paled,  whilst  the  heels  are  |)rc- 
served.      If  needfid.  shoes  with  tliick  heels  or  hivih  calkins  an-  applied. 
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U^.  of  tl««  h.H,f  also  f..ll..ws  no>il..ft..<l  .-ornH.  or  pru-kn  in  shoeing; 

f  ,H„  .»;...     Hut  in  .1...  n.aj..ri.v  ..f  n....  unnerved  »•"--"". 

s..rvi....«l.U.  lor  u  v.ar  .o  two  v.ars  or  evon  longer.  -'•<-""«»'  * f 

„„„m.  of  .1...  .Ii...u..-  for  whi..l.  II..-  ..|-ratu.n  w.u,  P-rfor  ned 

r.n..  .....s  n...m.,.ton.y   .nav  ..  .H-rfornu-d  .wu...  "•   -^  ^  ^  ^ - 

IS  n,on.».s  to  two  v.-.rs.  an.l  tlu-  snl.j.-.ts  n.ay  «;'\'*''''-'**"'' " ", 
for     f   rtlur  ,..-riod  i.f  tuo  v.-a..  -r  l-.n^.-r.  I.nt  v.-ry  f.-w  l.o.>*-.  renm.n 

.v-..s.a.,l.l......u,    ..f   s..n>a,ion   in   .l..-   ,.ri„.a.y  s.-a.    "    ;'-'-     ^ 

.onu-  .anx-  .vistinu v.-  .lu-  l-.n.    of  operation.      I  h.-  t.r^t   art..> 

f:.;;;;    «rou,..    of     n.. n.....t.v..    ..s..     ranM-utnt^.....    ..   ™^ 

....  •  uourotna  •)  aronn.l  .1..-  ^.un.,.  -t  'I-  n.-rv  an.l  t  u-  lanun  ss 
..;.,.  U.  n..nov...l  l.v  .v.  .-."..  "^  t.a-  .il-on.  «ro«th.  or  .,  n-se-tn.. 
tin-  lurvr  al>o\.-   till-  iiilarii.'Mii'nl 

Vi.     SPRAIN  OF  THE  CORONARY  JOINT. 

Wnn  ST  Inv:..  .ons  of  ,1...  pl.al  .n..-s  are  rare,  sprain  Ls  mor, «ni..n, 

,..^.,  or  volar  .lex.on  or  fone.l  Lmral  n.ovenu-ut  u.  th,>  V'"  ';;--' 
«..,u.rallv  1.  sl.ppin,  ..•  tl.e  si.te,  an.l  .'onst^.s  u,  violent  >tr..t.hm.. 
..,M.etinu-s   ,„   partial    ruptur,'   of   the   Uiranients, 

Sii.li   aitulent>  an-  favoun.l   l>\ 

,n    m.,..,.,u..   lorn.a.u.n  of   , la-  joints.      Sn.all   arlu-nlar  snrfae.^ 

,.,r...     U. un.    ..pp..r.,    an.l    are    .-nerally    furn.h..l    w.,1.    .eaU 

|.,a,n.n.>       1  la-   ,^  (...iuuhuU    .  me  of  jon.ts  ulnel.  app.-ar  na..o« 

vvlirii  M.ii  ti'Mii   111  tn'iil  _      ,      f      ,„.l, 

,.,)  ^^ult^  ,...MU„„  ...  rhr  iu.,1..  The  most  nnportant  ot  m.  h 
,,..1,;  .  turnuL  ni-  •.-  ..H.«anl  or  inwar.1.  If  the  u-V.-s  o,  th.. 
,.„.,„  „.,.  ,.,„  ,,..n,..n,h,ul.u-U  u.,.l,.r  tla-  centre  o,  .ra^Uy  nn...  al 
'hv...u-..  !«■  'hr,:un  „,  ,  h.  Ii..na.n.s  .verv  ,  n.e  weu:ht  tails  on  th- 
lonl.  u,  Hl.i.u..n.  ua,,ual.e..h.  Uw«  thn.wn  ,.v  the  uuu-r  an-l 
,.,„,.,  ,,.„.,„.„>  ..I   tho  pint.,  the  iiaU    l.e.on..-s  ins,-eun- 

,:U  N..m,«  h..ofs  ,.n.l  .vv^su.-  lowering  ..f  the  wall.  W  h.-r.'  .'•'<■ 
M,le  ...   il.    u.iil.o.ne.  u,  ,,.n,ae.    «Mh  th.  uroun.l  s .er.hanth- 

„,,,,  ,,,.  ;.,,,!  „  un.v.nW  .i...t  rihu....l  ..lui  the  l.it.-ral  luian.et.t- 
".,.,  .,„  ,„  ,„„.,,  11,,,-s..,  uhuh  hav.-  .NorW,-.l  for  a  lonu  tnne  n...l.r 
'„,.,;  ;„„.,„„„„  ■..n.r.iU  .!,..«  .'ves^.ve  I.-n^thenniK  of  the  Iman.e...^ 

U.M   ,v,nuni>e.MM.  ...MM,.,,...   V ,  .i.r  .lev.. ...       Th.-  ..n.,....ha.e  ea..^.,  ■  •. 

.,.,au,    .n.  sl,p>     .:,li>.  ..r  .m,..u.s  M.>tau..-t    u.   r.>.n«       >u.h  a.eulen-- 
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arc  fdvouml  by  iiTBgular  pavement,  high  calUiiw  or  heels,  narn.w- 
ncHH  of  the  chest,  ami  lameiiesH.  The  eonditinn  w  tlien-fort"  eoiiimoiiest 
iM  large  titiew,  aiul  <luriiig  the  winter.  Ix'hs  frequently  the  foot  Ls 
caught  in  tleep  ground,  or  In'tween  fixed  ..hjectw  like  railway-metals. 
The  conunr)nest  complications  are  fractim-s  of  the  os  cdn.na' ;  ne.vf 
to  these  come  fra<tures  of  the  sutfragiiiis.  The  lateral  ligainciifs 
of  the  coronet-joint  are  most  e.vposed  to  sprain. 

Symptoms.  Lameness  ap|>cars  suddenly  fdllowitif.'  u  slip:  the 
animal  avoids  placing  weight  on  tin-  li.nl.,  and  movenn-nt  is  utt.n 
pauiful.  The  f(Mit  is  n-.sted.  and  helil  in  ii  posilinunf  volar  tlexiuii. 
F»ain  is  evinced,  hoth  on  passive  mtation  of  the  joint  :ind  when  tin- 
animal  is  turned  round.  .\l  a  later  slaue,  weijilit  may  Im-  placcil 
(in  the  lind»  when  the  animal  Lsiii  lli<-  slal.l.ur  on  level  gronm!,  Ihou^'li 
attenijtts  to  turn  are  follow«'i(  l.y  distinct  recurn-ui-e  of  lamcucs-". 
This  is  due  to  ilic  fact  that  moving  on  level  ground  prodii.cs  liltlr 
tension  in  the  articular  liiramenis.  The  affected  part  is  warm  :iii«l 
swollen,  and  tlieie  is  often  marke<l  pain  on  pressure. 

Carful  examination  of  the  separate  joints  usually  revc.il-<  lli<- 
po.sition  of  injury,  •■specially  if  the  fct lo.  k-joini  he  lived  an.l  tlii' 
coronet  rotated,  or  c»V/  rer^d.  I'a.ssivc  rotation  of  the  fetlock-jt>uil . 
iiowever.  <hK's  not  produce  so  marked  an  effect  as  that  of  the  two 
lower  joints.  In-cause  the  form  of  its  articuli.r  surfa-e  cffectiv.ly 
limits  movement.  It  Is  otten  difficult  to  .ILs.over  whether  the  pe<lal 
orconmet  joint  Is  affected,  hut  Imkily  the  (|uestion  is  of  no  practical 

moment. 

Course  and  results.  Sprains  and  the  inHamnialiou  result mg 
from  them  vary  greatly  hi  extent  and  intensity.  A  slight  slip  niay 
pnxluce  violent  momentary  pain.  ■  con,se<pi(  luc  of  strain  of  the 
ligamenttms  apparatus,  though  such  usually  ilLsappears  with  proper 
r«'st  in  twenty-four  to  forty-eight  hours,  when  the  coinlition  may 
Ih'  regarded  as  cun-d.  Wiien  sprain  Is  romplicated  with  rupture 
of  ligaments,  great  pain  Is  shown,  and  inffammatoiy  symptoms 
(inc.vaHed  warmth  and  swelling)  appear  early.  Slight  ca.ses 
coiiiplefely  recover  within  a  period  varying  fnnii  a  few  ilays  to  sevcnil 
we«'ks,  aceonling  to  their  gravity.  I.ut  a  disposition  to  fresh  injury 
exists,  which  Is  directly  proportional  to  the  changes  in  the  joint. 
Cases  of  extensive  and  intense  iiiHammation  of  the  joint,  i  inise(|ucnt 
on  injury- to  ligaments  (periarthritis),  generally  last  four  to  six  weeks, 
and  nmy  la-  followcil  l.y  imperfect  recovery  or  <hroiii<-  lameness. 
In  severe  cases  the  dLsca.scd  ligaments  are  apt  to  contract  and  impt-dc 
friM-  movement  of  the  joint,  which  is  also  distorted.  K.x<  cssiv.- 
volar  flexion  may  then  occur,  especially  after  iiitlammation  of  the 
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l>ain.  AftcT  the  fourth  «l»y,  aUorlH>nt«  like  im-oirial  omtinent 
generally  act  lietter.  Warm  mowt  applieationn  are  ot  the  ureatwt 
service,  ami  Hhoukl  U-  supplemented  by  pre«Hun',  which  conauct«8 
alike  to  local  rest  and  resorption.  In  many  cases  this  treatment 
is  sufficient.  If,  after  diminution  (.f  iuflanunatory  symptoms,  severe 
swelling  remain,  the  parts  may  Ik«  massaged  with  a  mixtun-  of  e<|ual 
parts  of  mercurial  ouitment  and  soft  s.)ap,  and  the  patient  e.Kercwed 
at  a  walk.  If  this  prove  unsuccessful,  blisters  of  cantharides  or 
sublimate  may  Ih>  applied  ;  point  or  luic  Hring  is  even  l»Her.  In 
olwtinate  cases  thw  treatment  may  with  advantage  Im-  alternated, 
blisters  iK-ing  followed  by  moist  warmth  aii.l  methodM;al  lompression, 
which  Ls  especially  useful  for  chronic  thickening. 

Rest  Ls  necessary  in  must  cases  throughout  the  treatment,  and 
..vrn  to  lest  his  action  the  horse  should  not  \h'  trotte<l.  To  prevent 
further  strains.  th<'  Hoor  of  the  box  should  be  flat  and  Is-  covered  with 
a  layer  of  sawdust,  shavings  or  peat.  The  In-dding  should  Ik- 
abundant,  but  if  straw  is  u.scd  it  should  I.*'  cut  into  short  lengths 
t„  prevent  it  win.ling  round  the  animal's  legs.  When  lam.-ncss 
disappears,  the  animal  may  Ik-  slowly  .•.vereLstMl  on  soft  ground  and 
precautions  taken  against   fresh  slips. 

The  long-t.H'<l  shoe,  formerly  recommeiuled  against  "  kntickUng, 
should  Ik-  caivfullv  avoided  ..n  account  of  its  aggravating  any  existing 
inrtammation  in  tlu-  injured  ligaments.     Contraction  is  Ik-sI  combated 
by  slow,  cautions  e.xcr.Lse  during  the  period  of  convalcscenci-. 

The  dlseiused  joint  may  sometimes  is-  li.vcd  by  a  plaster  bandage. 
In  the  fetl.«k  the  U-st  application  Is  a  splint  formed  of  s»-veral  thick- 
nesses of  stout   canvas  sewn  to.Tctlicr. 

.\s  the  coronet -joint  .an  s.arccly  be  ti.vd  in  this  way,  however, 
strict   rest     ud  the  application  of  a  blister  may  be  substituted. 


t! 


VII.     OSSIFICATION    OF    THE    LATERAL    CARTILAGE.    SIDE  BONE. 

TliK  term  Mdc-boii'  IS  appii<-<l  to  a  cn.lition  in  wbuli  the  lateral 
.artilagcs    of    the   foot    Ihcoiuc    partially    -     cntir.-iy    ossitic.l.     Tl.e 

wings  of  the  pedal   bone  an-  pr. ig.-.l  backwanls  un.l  upwards  by 

two  plates  of  cartilage  about  a  .|"»'''"'"  "*  ""  '""''  ^'>'*'*  "'"' 
approvin.at.lv  rlio.nl.oidal  in  shape,  ca.li  of  the  fa.  cs  iH-mg  al)..ut 
tl,n-e  in,  hcs  in  length  (sec  Kigs,  .".Kt  ^n.l  .-.14.)  Tb.-v  are  ..nly  l..und 
insolipc.N.  ri..l.-rtb.-a.tion..f  the  bo.U  wci-ihl  i\w  plantar  cushion. 
I,,  which  thev  are  atta.lu.l  alt.-rnatcly  .-xi.an.ls  an.l  ..mtracts.  and 
.M,  long  as  the  .■artilage^  remain  normal  t  h.v  n-spon.l  t.,  this  movement. 
When  ossiticati.-n  .  ...n.n.tucs,    howcv.r.    ,n..veM.nt    in   ihc   ..nt.-nor 
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p<,rti«n«  w  limited,  and  the  poBterior  sectionB  of  the  cartilage,  which 
rralirm'^t  di«e««e  for  the  longest  period,  tend  to  be  excessively 
SL'-Ll  at  each  ntep.  Thi-  aggravateH  the  ah^ady  ex«ti^ 
inflammation  in  the  anterior  part*,  and  cau^en  pr«««re  on  the  «e™mve 
H.ructum.  of  the  back  of  the  foot.  Hometimes  producing  lamene^. 
For  thi«  i*a«on  the  di«ea«e  is  often  progrenHive,  and  lh  much  mort 
HeriouH  m  animals  with  upright  narrow  heels,  whore  the  horn  cann..t 
yield,  than  in  the  opposite  formation. 

The  entire  cartilage  do«.  not  always  become  ossihed  lu.wev.r , 
nor  .1,.  lK,th  cartilages  of  one  foot  or  the  cartilages  of  both  fw-t  always 
suffer  at  the  same  time. 

Luiigwitz.  who  examiiKHi  1,2M  hor«..  states  that  sulo-boncs 
iHcurrt-d  aw  shown  in  the  annexed  table  :— 


DaKrt|>tion. 


Hi-I)(iit»  fi»rt-h<>rnf   . . 

Daiiixli  farriiitsi'-li'Txi' 
lliiivy  mliii(jlK>w 


lh<. 

I.iylit  iiiliiit!-hi'rw 
Ki<liii>!-li<«n«H    (various 

wrii/hlK)    . . 
Military   ln>rw« 

(tftiirrs    ImrM's  (luavy) 


§>\ 


•;.« 


UK 
ItKK 


i:<2 

141) 

•JtNl 

40 

I. J."!  I 


Si 


» 


•Mi 


■J  I 

U 


144 


Uvular  li«. 


Workinj?    only    <•"    •"»"' 
i>avfiiu'nt». 
D... 
VVorkiiiK        <">        luavy 
ground  ami  partly  <'ii 
'     hard  pavi'ini'iitH. 
Working  on  liKlit  suiid> 

will. 
Working  on  linlit  grouiul 

I 

i  Do. 

i  Working      "•>      nn-«liuiii 
I     lu-avy  v'round. 
I  Working   on  variiil  >^iii 
fai'Cf. 


14  4 


1  Ossiti.atioii  of  the  lateral  cartilage  ..<eun.  priiu-.imlly  ni  lu-av> 
,.,arse-».n'.l  h.-rses.  'i.  The  f..re  ftn-t  an-  more  fre.p.e.ttly  affe.f.i 
than  the  hin.l  :  3.  the  cartilage  of  the  left  h.n.f  nu.re  tre.,«e..t  y  un 
that  of  the  rijiht  ;  and  4,  the  outer  curtilage  more  frequently  Uv^u 
the  iiUMT  S.  OssiHeation  sonietiiiieH  oeeurH  n-  an  early  age.  u^-ualix 
when  the  animal  in  first  put  t..  work.  «.  We.M.red  animals  are  I.  - 
fnM,„entlv  affected  than  ..then..  7.  The  us«.  of  nnimain  ,.f  heav. 
hiiiUl  ..n"hard  n.atls  fav.un.  the  .Kcurreme  ..f  sule-bone 

The  symploms   vary-  «ec„r,liiig  to   whether  one  ..r  both  .art.lat- 
are    affecte.l,     and     whether    .msiHcation     in    partial     or    compl.  t 
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Expansion  of  the  hoof  i»  alwayH  diminiahed,  and  may  be  entirely 
suspended.  Side-bones  produce  a  clumsy,  constrained  action,  and 
at  times  lameness.  The  symptoms  are  aggravated  by  rapid  work 
on  hard  n)ads,  by  allowing  the  hoofs  to  become  dry,  and  by  using 
high  calkins.  When,  however,  the  hoof  is  kept  moist,  animals  may 
work  for  a  long  time  without  inconvenience. 

The   diagnoils  of  Mide-lM>ne  is  easy  as  s<M>n  as   the  upper  margin 
of  the  cartilage  has  l)ecomo  ossiflcd  ;    it  then  feels  hard.     On   the 


Klii..'!!."?.     .I.l'itliil  Im.it;  /{.  lateral  Vu:.  .'(14.      Ritflil  fore  fimf.  .1,  ('..niiiit  Imhk-  ; 

ciirtiliiK"    ••lit    Ihroii^li    Imrixiiii'  II,    |M>(lal    Imiii' ;    l\    outer   hilenil    carti- 

fally  ttt  tlm  level  nf  the  pedal-  la«e  ;  .i.  i.iiter  lateral  litjariieiit  nf  peilal- 

jiiiiil  ;    a.    Hurfiiee,     fiirnied    liy  jiijtit  ;    h,     li).'unieiit     e<iiiiieetiii(i     lateral 

pedal   and   iiavieular  Ixiiies.   fnr  eartilai-i'     to     I'oroiiet     Ixiiie ;     r.     hand 

artieidatioii  with  eoroiiet  hone  ;  eonnirtinn  latiTal  earlilajie  to  jM'dal  hone. 

''.  |HiHtero-lateral  IJ^ranientM  of 
Iiavieular  hone  eut  throiii:li  ; 
'•  .  portion  of  ahove  which  an- 
attw'lied  to  hack  of  navicular 
hone. 

iitiiiT  Imnil,  wIk'ii  oKsiKcation  Iihk  (Hily  iittackcd  the  iuwcr  imffridr 
|i<irti()ii  (if  tli«'  cart iJitgf  lyinii  within  tin-  JKMif,  it  w  citlicr  vfr\'  (liHiciilt 
(>r  alKxilutfiy  iii)|i<wsilil(>  to  deteit  the  change,  tliougli  the  fnriii  of 
tlic  luMif  Hdiiu'tinieH  ^{ives  valuable  iiulicalidii.''. 

The  recognised  causes  an>  (I)  ((ni^enita!  |ir('(ILs|Ki.siti(iii,  in 
luavy.  ((laiNc-bred  hiirwn  :  (2)  e.xcewsive  cdnciissidu  prddiu-oii  by 
wdfk  <in  hard  roadn.  ftir  which  reatwui  tht-  (IL-^-aHc  is  frc(|u»'rit  in  larjje 
tnwnt*  ;  and  occasionally,  (3)  Hhoeing  with  calkiif*.  Iiy  which  the 
tn»g  in  prevented  takitiK  any  liearinp  on  the  uroiind  and  the  lateral 
'■:irtilages<  are  Htil)jtt-?^'<l  to  a  cdntiminus  inwaril  and  downwanl 
ilrajytiiiK   strain.     Thw   is   c<inccntratcd  at    the   fixed,   i.e..    anterior. 
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OSMIirlCATIDN     OK    THE    I.ATKRAf.    rABTII..UlK.      SIHK-BONB.       WH 

TlMtHMnt  (^iiiiMiMtM  in  rcHtiiiK  tht>  honw,  n>m(>vinK  thi>  hIiim-m,  hikI 
placing  fhe  animal  on  tan  or  otht-r  Noft  U-il ;  thinninK  tli«-  wall  over 
the  affect«'«l  oartilimi',  an<l  applying  .<>lil  poultirrH.  WMu-n  lnni«-ni'HH 
(littappearM  hIkm-  an  ilin>t'c<l  ImIuw.  .Shoiiltl  lanicnt-MH  ptTMixt, 
neuni-tiimy   is   indicated,  or  a   nitrciiruii   liliNtcr  may  In*  applied   to 


imy   IS  in<nci 
the  coronet    and  the 


annna 


I  \h'  jtiven  two  or    tlin-«'    months'    ri'st. 


Kirinx 


the    oHHilied    c.irtihi^fe    is   useless.      F'or    sidelM>nes    ass<H'iated 


with  contracted  foot.  .Mujor-ticncrai  Smith  reco^iimends  hiMir-Mcction. 
hut  the  results  an-  not  iiivariuhly  satisfactory.  The  portion  of  wall 
covering  the  side-lMine  is  isolated  liy  sawing  through  the  hiMif  from 
coronet  to  plantar  honlcr  in  three  places,  and  with  a  drawing  knif<', 
detiu-hing  the  segments  from  their  iiuineclioii  with  the  sole,  thus 
n-lieving  the  c(»m|>n-ssion  of  the  sensitive  lamina'.  The  tissun-s 
in  the  wall  are  tilled  with  wax  or  hard  soap,  and  the  f<H>t  is  shod 
with  a  har-sh<H',  relieved  at  the  ipiarlers  or  untler  tin-  Iimwc  s«'gmcnts 
of  horn. 

In  nhiH-imj  animals  with  side-hone  it  is  important  to  know  whether 


the  condition  is  uni-  or  hi 


ileral.      In  sich'-h 


of  the  outer  heel 


the   wall   of   that   side   is  comparatively    immohile.   and   the  shiH>    it 
the     corn-spcmding     ipiarter     and     heel     Is     e.vcessiv«'ly 


worn. 


(hi 


removing 


the  shoe  the  outer  wall    Ls  found   much   higher  than  the 


inner.  The  external  heel  of  the  shoe  is  thin,  the  internal  comparatively 
little  worn.  The  hoof  is  either  unchanged  in  form  or  the  wall  of  the 
out<'r  he«-l  is  contracted,  and  som«'tiiues  covered  with  rings.  The 
outer  portion  of  the  coronet  is  more  prominent,  ami  the  outer  limb 
of  the  frog  smaller  than  the  inner.  MruLses  or  strains  in  the  wall 
not    infn'(|iiently  exist. 

The  sluH-  should  Im-  flat,  the  outer  limli  broader  than  usual,  the 
scating-out  should  terminate  la-hind  the  last  nail  hole,  so  that  the 
entire  br»'a«hh  of  the  heel  surfaic  may  form  a  horizontal  plane.  The 
outer  wall  shouhl  Im'  lowered  more  than  the  imier.  and  the  sh<M'  so 
formed  that  its  inner  limb  tits  as  ilose  as  possible,  the  outer  iM-ing 
left  sutHciently  wide  to  meet  a  perpendicular  line  dropped  from 
the  loronet.  The  supportinu  surface  Ls  thus  widened  towanis  the 
outside,  and,  in  conse(|uen<c  ot  the  level  Head,  more  even  wearing 
iif  the  shis-  prishiced. 

When  Isith  lateral  caliilau'c--  ai-e  ussi(i<(l.  a  lliiik  leather  sole 
matcruilly  a,ssists  hi  diinini.-hiiik'  -hock.  Spcii.il  dec|tly  fullen-d 
-lio.'s  with  rope  inlay  an-  also  of  vahic.  but  p.ids  ami  bar  shoes  se<-m 
(ill  Iheorv  at  least)  contra-indicated.  .iri<l.  at  lirsl .  cans*-  pain  by 
pressiug  i>n  thi-  frog  and  -o  lemliiii;  t.i  ilirust  asunder  parts  that 
ale    now    unyielding. 
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90a  FBAcrrm  of  th«  wavicolab  bonb. 

Side-bone.  ar.  often  acoomp.niea  hy  com^  ^J;;' »>  ;;;;,7£ 
.,,„„..y   |K.n,«tent.     A.,    however.  ^^   -J^^  JJL^^ 

and   fittmg   the  nh..   than  U^^e   .^h  Rca         ^^  ^^^^         ^^^^^   .  ^ 

Ik.  avoi<!eil. 

VIII.    rRACTURE   OF  THE   MAVICULAR   BOME. 

Fkmtitkk  of  tlu.  navu  ular  Inm.-  h  rar...  .hou^h  it  han  Immm,  nc.-n 
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■  .•  I  ,  r.».»..il    itiui  if  wrujht  w  unavoidably  placi"! 

Tin-  f<M)t  w  contmuoiiHly  «*<»•'»    """  "  ^'*"  .  ii..vi.,„      'llu 
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TrMtOMOt  M  only  advimible  in  valuable  aninialit,  like  tlKjtte  UM'd 
fur  the  Htud.  Complete  rettt  in  of  fint  im|M>rtanee  in  all  cemtm  of 
Nuapected  fracture.  At  a  later  perkxl  plantar  neurectomy  may 
l)e  performeil.  In  coii.jtlicated  fracture  cauited  by  picki'd-up  nail, 
mtection  of  the  (M'rforanit  t^'mlon  may  l>e  attempteil.  Humliert, 
in  Huch  a  chm*.  clMimH  to  havi'  i  unipletoly  rewH-ttHi  the  nHviculnr  Im)Ih> 
with  Hu<-reM<.  The  f<M)t  wai*  irri|;iited  niglit  und  day  for  a  month 
after  o|M>rution.  In  two  ami  a  half  monthM  the  animal  c-ould  ln>t 
Hound.  Miillcr,  who  made  ex|H>rimi*ntH  in  thia  <liri-<-tion.  fiiil«>d  to 
obtain  ((immI  n-MultH,  and  he  HiH'mK  to  entertain  ciinNiderabif  doubt 
of  the  poHMiblity  of  cun-  by  ntHH-tion  of  the  navicular  Ihhh' 


IX.    NAVICULAR  DISEASE. 

In  KiiKluud,  during  the  latter  half  of  the  eightci  nth  ('ciitiii y,  iittciitiixi 
\«iiM  tirxt  dirct^ttnl  to  u  tliHeaM^  wliich  had  iHi-oiiie  iiiiiirtiially  ('iiiiiiiiiiii  in 
thoroiii^libnil  liorM>H.  At  tirxt  it  waw  regarde<l  a**  a  iliwiiMC  <if  (he  |M-dal- 
joint,  iir  wHH  iniHtakeii  for  coutraction  of  the  fiHit.  It  ix  imw  iiii|M>HNililc 
to  Hiiy  wlwther  tlm  diwam!  <lew3rllie<l  by  KridgeH  and  tiiltwm  um  "  uriiiii 
of  the  <'ottiii-j<)iiit  "  wart  iilentical  with  that  now  iiiider  (■oiiHiiicrutioii. 
MiMinriift  utiitt'H  tiiat  he  hail  prcvioiirtly  w-en  the  ili.teHNe,  tliiiugh  he  had 
not  dirc<'tly  nn'oxnisi'd  it.  In  a  letter  date«I  18(>4,  MiMiivroft  wuriiw  bin 
ri>rn'H|M)ndent  ajfain-st  inirttakinK  Hiniple  eontraetion  of  the  fmit  for  cortin- 
jtiint  lutneneHH.  He  deMc-rilHW  the  ftn<t  eondition,  and  HtatcM  that  it  only 
cK-ciirH  i«>eondarily  in  thin  dirteaHe.  I'oletnun  and  Turner  further  oliNfr\c<l 
ant!  dewrilMNi  the  eondition.  at  timt  under  the  title  of  "  eoflin-joint  laine- 
neMM,"  and  later  of  "  navienlar  dineafM-,"  or  "  navieular  huneneMK."  The 
Fwneh  ■■  nialmlie  navieiilaire  "'  in  derived  froni  thirt. 

In  Cerniany  the  diHcaHe  watt  aU)  tirnt  teriiMMl  "  eottin-joiiit  laineniftH.  " 
Kenner  endeavounnl  more  |>arti<Milarly  to  indentify  the  seat  of  the  di»«'ai«'  by 
(lintiiiKiiii«hin(;  an  anterior  aiitl  a  |NMterior  uotfin-joint  lanu-neMx.  and  only 
H|ipli(Ml  the  latter  term  to  the  diMearte  now  in  <|iierttion.  Krniiell  tirxt 
(h>>M'ril>e<l  the  dim'antf  thoroughly  and  nanu-d  it  "  |KMlotnKhilitiH."  Both 
iiaini-rt-"  navicular  dinea»<e  "  and  "  |KMlotnK'hilitiH "— have  the  nu-rit 
of  at  leartt  indicating  the  Heat  of  the  dirteaMe. 

The  navicular  bone,  by  it«  anterior  or  articular  mirfact-  forinn  jmrt  i>' 
the  iNihil  or  cottin-joint,  und  |K)(iteri<jrly  it  pr»t«»>i»tH  a  Kb'bxK  "urfuce, 
(ovennl  with  tibro-cartilage,  over  which  the  iK-rfonins  tenilon  panwn  to 
its  iiiHertion  on  the  ^^cmilunar  creHt  of  the  oh  latliH.  The  tiexor  ten<lon. 
below  itH  attachment  to  the  oh  corona-,  becouu's  rapidly  ex|(andiHl  aw  it 
ilcscendn,  ami  this  portion  in  often  dewignated  the  plantar  a|K)neur<>Mis. 
It  in  Htrengtheiied  bt>hind  by  a  fibroim  expaU'^ion.  which  blendn  with  the 
tendon  interiorly  and  which  is  attached  above  to  the  oh  Hiiffraginis  by 
two  bands.  The  navicular  nheath  or  bursa  lies  betwiHMi  the  anterior  surface 
of  the  expandiHl  tendon  aiul  the  |K)sterior  surface  of  the  navicular  bone, 
forming  a  closed  sac  which  extends  dowiiwanls  to  below  the  inteross«'ous 
liiranient  coniuH-ting  the  navicular  to  the  os  jHilis,  and  upwanls  t«>  ttie 
middle  of  the  oh  conrnte,  where  it  is  seimrattnl  from  the  great  sesamoid 
>hcath  by  an  attachment  of  the  perforaiw  tendon. 
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Q<^4  NAVICUI^AR   DISEASE. 

Acute  inflammation  of  the  navicular  sheath  i«  most  commonly 
the  result  of  some  mechanical  injury  to  the  foot,  punctured  wounds 
gathered  nails,  &c.     In  the  case  of  gathere.l  nail,  the  bursa  is  either 
directly  wounded,  or  infection  extends  to  it  from  the  sensitive  frog. 
Such  acute  conditions  are  described  under  "  Diseases  of  tl^e  "o..  • 

In  navicular  disease  tlie  inflammatory  process  w  aseptic,  and 
generally  chr.mic,  ami  the  following  stnu  tun-s  a«>  more  or  less 
affected  :    navicular  hone,  navicular  sheath,  nn.l  perforans  ten.lon. 


e  — 


F„.    516  -Propnration  illustrafinp  navioular  disoas.-.     1.  Os  pedis  :   'J    tlr.x..r  prdis 

H'T::!;:;,;:r;v:;;:";i,iS:xar:^ri^;:.,t 

lri.,nfr:Zu.d.pofs.mtlu.navKula,lK..u-:   ./.   pr.,l.f..-at„.ns  Iron,  tlu-  ,.,„.■■, 
margin  of  llie  sanu'  bono. 
Pathology.     Opinions    are  divided    as   to  the  p<.int   of    origin    of 
the  disease.     Turner  places  it  in  the  navicular  bursa,  and  Fambach 
considers    the    disease    starts    from    rupture    of    tcmlon    fa.sc.cuh. 
Schrader  and  others  locate  the  primary  .llsease  in  the  g  ulmg  surface 
c,f  the  navicular  bone.     Braucll.  however,  maintains  that  the  point 
„f  origin  Is  not  constant,  an«l  that  sometimes  one.  sometimes  another 
tissue  first  becomes  affected.     The  fact  tliat  the  perforans  tendon  is 
nearly  always  found  diseased  does  not  prove  that  the  first  changes 
occur  in  it,  for  immediately  the  surface  of  the  navi.-uiar  bone  becomes 
eroded  or  roughened  the  tendon  Is  endangered.     The  gliding  surfacr 


NAVICULAR    nlSEASE. 
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of  the  navicular  bone  seems  to  be  the  commonest  point  of  origin. 
Both  the  course  and  character  of  the  process  support  this  view. 
Little  spots  no  larger  than  a  millet -seed  are  to  be  found  here,  generally 
about  the  centre  of  the  middle  elevated  portion,  over  which  the  fibro- 
cartilage  appears  coloured  (Figs.  51(»  and  517).  Smith  views  these 
as  calcareous  deposits,  but  microscopic  e-xamination  reveals  the 
same  conditions  as  in  arthritis  deformans,  i.e.,  proliferation  of 
cartilage  cells,  whh  fibrillation  of  the  uiterccllular  substance.  The 
cartilage  thus  altered  loses  its  consistence  and  becomes  eroded 
(Fig.  517). 

As  soon  as  the  substance  of  the  bone  is  attacked,  gramdations 
form,  causing  destruction  of  neighboining  portions  of  cartilage  and 
of  Ixme.  Rarefying  ostitis  .sets  in;  the  compact  tissue,  normally 
of  a  vello\<Lsh-white,  assumes  a  reddish  colour,  and  disappears  more 


Fl(i.   .">17.— Xiiviiuliir   hone   in  clinmic  naviiular  cliwase  (after  Braucll). 

.and  more  in  consequence  of  increasing  proliferation  <)f  the  medullarj* 
tissue.  The  bone  may  thus  be  so  nnuh  weakened  as  readily  to  fracture 
under  pressure  of  tlie  tendon.  Smith  states  having  seen,  in  certain 
cases,  changes  in  the  compact  tissiu'  precede  those  in  the  cartilaire  : 
this  Is  more  fre()uent  where  both  feet  suffer.  As  a  rule,  these  peculnr 
osteophytes,  which  resemble  those  of  artliritls  deformans,  and  appear 
as  though  poured  out  <m  the  surface,  can  i)e  found  on  the  margins 
of  the  navicular  bone,  and  especially  on  the  upper  margin,  where 
the  bursa  extends  from  the  tendon  on  to  the  bone.  The  ligaments 
of  the  navicular  bone  become  thickened  and  sometimes  ossified. 
The  upper  surface  of  the  bone,  which  contributes  to  the  formation 

of  the  coffin-joint,  is  never  thus  affected. 

When   the    condition    is   preceded    by    bursitis,    which    Williams 

considers  common,  the  parts  are  more  or  less  reddened  .ind  injected. 

and  the  bursa  is  thickened  and  hs  surface  roughened.     Such  disea.se 

nuist.  of  course,  affect   the  teiKhm  and  navicular  bone. 

Finally,    inflannuation    may    extend    from    the    flexor    perforans 

to  the  navicular  bone  ;    Fambach,  indeed,  regards  this  as  the  rule. 

isolated  fasciculi  of   the   tendon   art"   rui)tured   by  excessive  strain, 
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0Qg  NAVICULAR   DISEASE. 

and  the  process  commences.     But  the  course  of  the  disea«.,  and 
cLcially  its    long    period   of    development,    contradict   th«  vu,w 
hough  it   is   a  ^Tct'that.  with  few  exceptions    the  tendon  surface 
iH  always  affected.     Smith  found   disease  of  the  tendon  u    99  pe 
cent,    of    cases.     The    portion    of    tendon     m    contact     with     tht 
navicular    hone    at    first   shows    brown-coloured   spots,    its    sx.rface 
loses    its    glLstenhig    character,    and    soon    shows    f -«>-  ^'  «^' 
f,useiculi  at  the  surface   of  the  temlon  Ix^come  n.ptured  (Kig.  51 8  . 
partly    torn    away,    and    rolled    upward.     Micrc>«cop.c  exammat  on 
shows     them     to     have      undergone     fatty     degeneration     (Sm.U   . 
In    okl   cases   the    tendon    may    be    extensively    er,H  ed,    and    ma. 

finally  rupture.      Mmost  all  smh 
changes  in  the  tendon  are,  how- 
ever, see<mdary.    Immediately  the 
surface    of    the    navicular    boiie 
l)ecoines  rough  from  loss  of  the 
fibro-cartilage,  a  rubbing  action, 
similar     to     that     between     the 
articular     surfaces     in     arthritis 
deformans,    occurs    between    the 
navicular  surface  and  the  tendon. 
The  fact  that  the  portion  of  the 
tendon  most  fre(iuently  affected 
is  that  exactly  over  the  ridge  of 
the  navicular  bone  supports  this 
view,  though  granulation  on  the 
navicular  bone  may  not  l)c  the  sole 
cause  of  change  in  the  tendon  : 
rupture  of  fasciculi  may  perhaps  at  times  be  a  primary  coniUtion. 
and  seems  probable  where  the  disease  appears  suddenly  with  severe 
lameness      lender    favourable    circumstances,    and    with    long    rest, 
union  occurs  l)etween  the  perforans  tendon  and  the  navicular  bon.- 
Iieing  favoured  by  the  granulations  of  the  latter.     The  portions  ot 
tendon  thus  altered  may  become  ossitted. 

Causes.  The  predisposition  to  navicular  disease  probably  depends 
largely  on  peculiarities  of  conformation;  hence  the  lieretlitary 
character  of  the  disease,  ami  its  temlency  to  attack  mon.  than  .me 
foot  at  the  same  time.  Smith  seeks  to  explain  the  disea.se  by  referrmg 
it  to  faultv  development  of  the  bony  tissue  of  the  navicular  bone. 
Theoretically  nothing  can  be  adduced  against  this  view,  but  furtlier 
iuvestigatiuns  can  alone  determine  to  what  extent  such  peculiarities 
act  as  causes  of  the  disease.     One  argument  against  it  is,  tliat  tlie 


Fui.  .IIS.— Floxiir  pcdiH  jM'rforanw  tendon 
in  chronic  navicular  diwaso  (after 
Braucll). 
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disease  almost  invariably  occurs  in  well-bred  horses,  especially  in 
those  with  narrow,  high  feet.  In  coarsely-bred  animals  it  is  only 
seen  exceptionally. 

Only  two  cases  are  reported  of  the  disease  also  affecting  the  hind 
feet.  In  both  cases  the  investigators  (Rainsford  and  Fanibach) 
confirmed  their  diagnosis  by  po«t-mort<'ni  examination,  and  thire 
is  no  doubt  that  chronic  inflammation  of  the  gliding  surface  of  the 
navicular  bont:  and  of  the  perforans  tendon  had  occurrwl,  but  no 
explanation  of  the  cau.sc  is  given.  In  Fambach's  case  the  horse 
was  lame  for  nine  months  ;  as  much  as  possible  it  avoided  placing 
weight  on  the  limb,  and  both  during  inovenu'nt  and  at  rest  kept  the 
limb  flexed. 

The  almost  constant  occurrence  of  navicular  disease  in  the  tlexor 
apparatus  of  the  fore  limb  is  partly  due  to  the  greater  weight  borne 
by  the  front  feet  and  to  the  violent  strains  thrown  on  the  perforans 
tendon  during  rapid  movement  on  hard  ground  or  under  the  weight 
of  the  ritler.  Under  these  circumstances  the  navicular  bone  is  exj)o.sed 
to  severe  pressure  on  the  one  side  from  the  coronet  bone,  on  the  other 
from  the  fle.xor  tendon  ;  and  tJiough  disease  of  the  bursa  is  seldom 
caused  by  bruises  from  below  \vhen  moving  over  imeven  ground, 
yet  such  an  accident  is  conceivable.  It  is  still  very  doubtful  how 
strains,  &c.,  act  in  producing  the  disease.  The  variety  of  opinion 
on  this  point  is  to  some  extent  due  to  confusing  cause  and  effect. 
In  no  lameness  are  errors  of  diagnosis  so  common  as  in  navicular 
disease. 

The  older  English  authors  considered  that  a  small,  narrow  formation 
of  the  hoof  often  caused  this  disease,  the  strongly  arched  sole  pressing 
on  the  navicular  b(me.  This  view  is  due  to  confusing  navicular 
disease  with  contractetl  sole,  as  Brauell  has  pointed  out.  Williams 
regards  the  upright  position  of  the  fetlock  as  a  predisposing  factor, 
a  view  which  is  pertinent,  so  far  as  the  position  of  the  fetlock  is  in 
some  degree  referable  to  that  of  the  hoof. 

Peters  and  Fambach  first  explained  the  connection  between  this 
conformation  and  the  disease.  Excessive  lowering  of  the  heels 
causes  the  axis  of  the  hoof  to  become  more  oblique  than  that  of  the 
pedal  bone,  and  throws  excessive  strain  on  the  flexor  perforans  at 
every  movement.  The  pressure  on  the  navicular  bone  thus  produced 
is  increased  by  the  flexor  icndon  describing  a  sharper  curve  in  its 
passage  over  the  navicular  bone. 

Leaving  the  toe  too  long  may  similarly  cause  the  disease,  or  induce 
inflammation  of  the  flexor  tendon.  The  upright  posititm  of  the  pa.stem 
IS  not  the  sole  factor,  but  acts  ni  conjunction  with  faulty  trinuning 


1  H 


i4    ri*^ 


i.' 


li  '^ 


ll.!: 

'     I 

i    f 


li 


i 


t\, 


008 


NAVtCVTLAR    DISEASE. 


Of  the  hoof      Williams'  view,  that  the  mt.«t  imiK,rtant  factor  i.  tlu, 
In  'e  ti;  neutralise  shock,  app^-a.  inconect,  Vn-cause  under    h 
eireuniHtanees  the  ten.lon  would  esea,K^  u>j«ry.     ^ '""">•  >    ""'^'t  not 
;;  Ct"n  that  uprightness  of  the  pastern  .nay  not  only  be  a  cau.e, 
but  also  a  eonse<iuence  of  the  disease.  ^^  .. 

Peters  explains  the  fact  that  horses  which  stand  ovtr  on  uu 
front  e^t  n^i  <.ften  suffer  from  this  disease,  by  drawn,  attentum 
to  tie  sharper  an«le  made  by  the  flexor  pc-dis  when  passing  over  he 
:J:J!:Z:.  >L  ....U  attention  to  the  ^•i-wn.^ce  t  .U  w^^^ 
the  limb  is  loade<l  and  the  os  pe.lis  ,n  conse,,uen<e  sinks.  »"'t  "^ 
In  tt  tendon  increases,  and.  consequently,  that  greater  pressuu, 
w  ovorcised  on  the  OS  naviculare. 

The  fr  ,u  nt  occurrence  of  navicular  .liscase  in  horses  with  on, 
paste  is  is 'explained  by  the  greater  stress  thrown  on  the  endo,. 
On  he  other  han.l.  obli.,uitv  of  the  pastern  is  in  s.nne  respects  an 
llnlage    bel-ause   the  flexor   p<-rforans  takes   a  stnu,htor  course 

"%::;;"::';:!:.':';:;  t..  navicular  bone  preceding  sudden  partial 
nip'r:;  ;.i  perforans  tendon  may  give  rise  to  t.^-  J.-,  and 
was  regarded  by  Fambach  as  the  commimest  cause.  Molkr  mcJim^ 
CJvTmoreTo  Peters'  opinion,  viz..  that  navicular  disease  is  due  to 
Z^v  a^Tng  influences  conse.iuent  on  change  in  position  be  ween  the 
t^;  TZU  or  between  them  and  the  hoof  axis  an  uW  w  u-h 
receives  support  from  the  slow  character  of  the  change.  In  r  n^ 
.ml  carriage  horses,  initial  injury  may  be  occasioned  by  sud<Un 
:Sii.;^n:  lumping:  continued  sharp  trotting,  gallopmg,  and 
occasionally  even  by  slipping.  .     . 

Knglish    authors,    among   them   Turner   and   Goodw  n,   think    it 
nixv    be  caused  bv  long  rest,  desiccati.m  destroying  the  elastic, 
r  h ' Uif  and  f;vourhig  the  .lisease.     MiUler  does  m,t  agn^e  w^i 
Smith  in  thinking  that  continued  standing  on  ^''^'fT^^T^ 
the  disease.     He  has  often  seen  lamin.tis  and  descent  "*  >    [^ 

under  such  conditi.ms.  but  never  navicular  disease,     bo  lu    ot     he 
a"    -e  V    ws  mav  be  due  to  faulty  .liagnosis  and  mistaking  othe 
;    amons  for  n.wicular  disease,  especially  considering  ^^^voi.     .^ 
,ourse  noted  bv  the  <.lder  Knglish  authors,  who  report  90  l^  ^       ; 
re  overies.     M anv  practitioners  consider  that  concussion  and  cons  ant 
Lr  I  w^k  on  paw-d  strc-ets  arc  the  chief  causes  of  navicular  disease. 

nTre  "rscs  the  disease  may  be  preceded  by  influenza,  pneumonia, 
or  rh  1       t    m.  and  it  has  been  supposed,  without  much  JUsUhc.U.on 
that  during  the  currency  of  the  primary  disease  the  navicular  sheath 
may  become  infected. 
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Symptoms  and   course.    (I)    liiunoiifi^s.    On  lurcoiiiit  of   its   slow 
(k-velopnu-nt  the  bo>?iiiiiiiiK  of  the  diseast-   is  gi'iicrally  ovi-rlooked, 
ami  nttt'iition  only  (Hn-otwl  to  tin-  i)arts  after  pain   and   lameness 
are  present.     Many   cases  are   ushered   in   by   slij^ht    unaecountaDle 
lameness  or  by  loss  of  netion,  whieli  is  often  Vn-st  marked  in  trotting 
downhill.      Lameness     begins     gradually:     the     first     few     steps, 
particularly   if  taken  on   hard  groimd,  are  painful,    but   this  often 
disappears"  completely  with  exercise.     When  both  teet   are  affected 
diagnosis  is  still  more  difficult.     There  may  cmly  be  a  tendency  to 
stumble  (Smith).     The  seat  of  disease  explains  why  pain  should  be 
most  marked  when  weight  is  placed  on  the  limb.     Kven  in  the  stable 
the  diseased  foot  is  rested— the  horse  pointing.     As  pressure  on  the 
affected  navictUar  bone  is  greatest  when  the  limb  is  directed  back- 
wards, at  which  time,  of  course,  the  fiexor  perforans  is  in  greatest 
tension,  the  animal  endeavours,  as  far  as  jxjssible,  to  shorten  this 
phase  of  movement,  and,  to  remove  weight  from  the  temlon,  the 
foot  is  held  in  a  position  of   volar  flexion  with  the  pastern    bones 
upright,  sometimes  to  such  a  degree  that  the  heels  scarcely  touch 
the  ground.     The  gait  ;hen  becomes  stiff  and  insecure,  and  the  aiumals 
readily  stumble.     When  both  feet  are  diseased  the  animal  tries  to 
shorten   those    phases    of    movement    in    which    weight    is    borne 
exclusively  by  one  foot,  and  the  limb  is  therefore  carried  stiffly  and 
rapidly    forwards.     Spooner   says    the   animal    moves   as   though    it 
had  a  wocKlen   leg.     Owing   to    the    pain    the  horse    moves    slowly, 
sweats,  and  soon  becomes  exhausted. 

Sometimes  the  difficulty  in  movement  disappears  after  a  few 
steps  :  sometimes  it  is  permanent,  or  may  even  increase  with  exercise, 
depending  on  the  position,  nature,  and  extent  of  the  disease.  It 
is  usually  more  marked  after  a  short  rest  following  great  exertion. 
It  (wcasionally  disappears  completely  after  a  long  rest— a  fact  which 
renders  diagnosis  difficult,  and  may  give  the  impression  of  recovery. 
To  sunj  up,  lameness  when  weight  is  placed  on  the  lind),  increased 
after  consi<lcrablc  exertion,  decreased  by  long  rest  ;  volar  flixion 
of  the  phalanges  and  extcnsi(.n  of  the  foi.t,  particularly  during  the 

tirst  few  steps.  ,      ,  .     .    , 

(2)  Changes  in  the  hoof.  The  local  inflammation  may  be  det.-cted 
by  exercising  pressure  on  the  navicular  bone.  One  jaw  of  the  pincers 
is  applied  over  the  centre  of  the  frog,  the  other  over  the  wall  of  the 
toe  Hertwig's  special  pincers  are  unnecessary;  but  if  the  sole 
and  bars  are  very  thick,  they  should  be  thoroughly  pared  before  using 
the  pincers.  Pain  can  sometimes  be  detected  by  pressing  with  the 
thumb    ui    the    hollow    of    the    liecl.     in    .loubtlul    ca.-,c»    Draueli 
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recommendH  exercising  the  horse  aftor  applying  a  bar-shoe,  the  bar  of 
which  covers  the  centre  of  the  frog.  This  increases  the  lameness 
in  real  cases  of  navicular  disease. 

In  some  cases  forcible  dorsal  flexion  gives  pain.  The  foot  is  lifted 
as  in  shix'ing,  and  the  toe  pres-sixi  slowly  and  powerfully  downwards, 
or  the  horst^  is  so  place<l  that  its  toe  rests  on  an  elevation,  thus 
causing  the  heels  to  be  abnormally  low  when  weight  is  placed  on 
the  foot.  The  .same  thing  often  occurs  accidentally  when  the  horse 
is  moved  on  uneven  gromid,  and  pnKluces  very  marked  lameness. 

As  a  rule,  there  is  no  great  increase  in  the  warmth  of  the  foot, 
but  in  atlvanced  cases  the  foot  varies  much  in  temf>eraturc.     During 
the  further  course  of  the  disease  the  hoof  contracts,  and  the  Iuh-Is 
become  longer  and  narrower.    As  the  patient  no  longer  places  weight 
on  the  foot,  local  nutrition  and  horn  production  .-uffer,    and    the 
coronary  band  appears  more  prominent,  and  seems  swollen.     The 
uprightness  of  the  pastern  causes  the  hoof  to  take  a  more  perpendicular 
position  as  time  goes  on.    The  frog  is  also  relieved  of  pressure,  and 
this   with  defective  expansion  of  the  hoof,  leads  to  shrinking  of  the 
heel's  and  atrophy  of  the  frog-in  short,  to  contraction  of  the  foot, 
the  sole  then  appearing  abnormally  concave.     Although  contraction 
of  the  hoof  is  important  in  diagnosis,  it  should  never  alone  be  relied 
on,  iH-cause,  as  Haubner  pointed  out,  the  left  foot  is  often  smaller 

than  the  right. 

The  (luality  of  the  horn   also  suffers  durmg  the  disease,     llie 
wall  fietiuently  apiK-ars  uneven,  rough,  or  covered  with  rings,  and 

its  horn  brittle. 

Ill  the   later  stages  the  muscles  of  the  shoulder   become  more  or 
less  atrophiwl,  depending  on  the  degree  of  lameness    (atrophy     of 

inaction).  . 

In  the  diagnosis  of  navicular  disea.sc  attention  should  Iw  directed 
to  the  discovery  of  its  typical  symptoms  :    pointing  the  foot,  which 
may  be  onlv  advanced  a  few  inches,  wearing  the  toe  of  the  shoe, 
upright   i)astern.  alteratiim  in  the  shape  of  the  foot  (narrow  heels, 
atrophied  frog,  increased  concavity  of  the  sole),  and  lameness  with 
short,  •'  iiotteriiig  "  actiim  on  the  horse  Hrst  coming  out  of  the  stable, 
or  after  a  short   rest,  followed   by  marked  improvement  of  action 
under  exercise.     In  many  cases   pointing   may  be  absent  or  over- 
looked, and  the  foot  or  feet  may  be  normal  in  shape.     By  injecting 
a  few  minims  of  a  .5  per  cent,  solution  of  cocaine  over  the  course  of 
the  plantar  nerves,  temporary  ana>sthesia  of  the  lower  portions  of 
the  limb  i«  produced  ;   disappearance  of  Lameness  under  these  circum- 
stances suggests  that  tht  seat  of  di.sease  is  in  the  foot. 
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The  lameness  may  disappear  with  long  rest,  but  always  returns 
after  hard  work.  Weeks  and  months  pass,  until  at  last  it  beeonies 
necessary  either  to  get  rid  of  the  animal  or  to  p«'rform  neurectomy. 
Recovery  is  rare,  and  supposed  cures  mostly  result  from  faulty 
diagnosis  or  from  mistaking  remission  for  recovery,  as  shown  by 
the  opinions  of  the  older  English  authors,  who  put  the  average  of 
recoveries  at  !>(»  per  cent.  Bracy  Clark,  an  able  observer,  assesses 
them,  on  the  other  hand,  at  I  in  10.  From  the  nature  of  the  di.sease, 
recovery  must  be  rare,  and  can  only  o<;cur  during  the  tirst  stages, 
i.e.,  while  the  disease  is  confined  to  the  bursa  of  the  fle.vor  tendon. 
Prognosis  is  mo.st  favourable  when,  on  account  of  the  sudden  onset  of 
lameness,  there  is  a  probability  that  inflammation  is  confined  to  the 
tendon  and  bursa,  and  that  the  tendinims  surface  of  the  navicular 
bone  is  still  intact.  But  when  atrophy  of  muscle  or  hoof  has  set  in, 
improvement  is  not  to  lie  expected.  K.xceptional  cases  are  seen, 
however,  where  recovery,  or  at  least  cessation  of  huneness,  is  jjroduced 
by  adhesion  of  the  {K-rforans  tendim  to  the  navicular  b(me.  (Jcrke 
i  confirmed  this  by  a  post-mortem  two  years  after  the  disappearance 

of  lameness.  Peters  had  a  similar  case,  but  such  a  termination  is 
very  exceptional. 

Neurectomy,  often  resorted  to  to  remove  sensation,  is  apt  to  be 
followed  by  rupture  of  the  iwrforans  tendon.  The  tendon  becomes 
more  and  more  abra*ied  by  the  rough  surface  of  the  navicular  bone, 
until  at  last,  at  a  moment  of  excessive  strain,  it  suddenly  tears 
through,  leaving  the  horse  completi'ly  useless.  Temporary  improve- 
ment following  long  rest  must  not  be  mistaken  for  cure. 

The  diseast^  is  very  common,  and  is  often  confiisetl  with  dise:ises 
of  the  h(M)f  and  other  lamenesses.  Errors  are  ea.sy,  unless  plenty 
of  time  is  given  to  the  examination,  and  diagnosis  sometimes  proves 
ilitticult,  even  to  the  most  practised. 

Navicular  di.sease  may  be  mistaken  for  sprain  or  wrenching  of 
the  ligaments  of  the  coronet -joint.  This  lameness  is  usually  more 
.severe.  The  posterior  surface  oi  the  coronet-joint  is  then  the  s  it  of 
pain,  whilst  pressure  on  the  sole  causes  no  flinching.  The  symptoms 
of  sesamoid  lameness  present  a  certain  siniilarity  to  those  of  navicular 
disease  (see  "  Sesamoid  Lameness  "") ;  a  careful  local  examination 
is  therefore  necessary. 

Treatment.  As  above  stated,  recovery  is  only  possible  when  the 
local  changes  are  capable  of  repair.  Disease  which  starts  as  an  acute 
bursitis  or  tenositis  ofTers  some  chance  of  cure,  though  inflammation 
soon  extends  to  the  flbro-cartilage  of  the  navicular  bone,  and  the 
«<.udilion  becomes  as  intractable  us  if  it  started  at  this  point,     lu 
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inHununatum  ana  --V;;;"  ^^^^ /^   ',".        -il  is  always  .noi.t. 

K^^:::;  :.;;t:u;:  r::::"  tan..;.. ..  ...^s..u.a 

;  ,     vicU.a.  an.l  the  foct  kept  n..iHt  ;    thon.ughly  par.ng  the  h  >o  ■ 
l!;.!"  to    assist    the    action   of    coW    nu.ist    a,,.hcatu,n.,    .s    u.ful. 


■  » 


i;p 


>« 


J 


's. 


Kic.  .">l'.».  -StiaWit  sit"i>  ii<«i"''- 


Ki<i.  'Vi*!.     ("virvitl  sctiiii 


1     1      :,...  .litli  "  tii)s'"  is  also  of  valui'.     T 

presumoa  dhuu    ^ '    ^  '   '  f^.^^.,^^i,  ,„  ,„ors  in  aiagn<.sis.     In  n-c* 
ana  ot  frog-set ons(^^'W I  l)cupt..  ^     ^      ^,,i,t,   .-epair,   I 
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itiHcrtiiiK  tlu>m.  Tlit*  puiiit  of  tlii<  frog  m  tirHt  pared  iiwiiy,  niul  a 
twiteh  haviiiK  hifn  applied  to  the  nose  or  ear,  the  needle,  previoiinly 
threaded,  is  thrust  into  the  hollow  of  the  heel,  through  the  plantar 
cushion,  so  as  to  emerge  near  tiie  point  of  the  frog.  The  handle 
is  then  nMUoved,  the  nee<Ue  drawn  through  tlie  frog,  and  the  ends  of 
the  tn|)e  knotted  together  at  the  hwl.  Tlie  seton  is  left  in  jMisition 
twelve  to  fourte«'n  days,  being  moved  daily  to  allow  trw  dischargo 
of  pus.     Som<  times  it  is  saturated  with  oil  of  tur|M>ntine. 

Keeently  nt  the  Army  Veterinary  School,  Aldershot,  riuliuni  has 
Ikh'U  trie<l  by  Major  Newsome,  in  the  trt'atment  of  a  few  cases  of 
navicular  disease,  and  the  results  must  be  regarded  as  very 
encouraging.  Tlu  radium  salt  was  placed  in  the  frog  over  the 
navicular  region,  and  retained  in  position  by  a  bandage.  The  affected 
feet  were  exposed  to  radium  emanations  for  jn'riods  of  1M»  to  1(18 
hours,  at  intervals  of  five  to  seven  days,  and  in  every  case  immediate 
relief  followed  the  applications,  though  in  some  lameness  rccurretl 
when  the  animals  resumed  work. 

If  other  treatment  foils,  nothing  remains  but  to  perform  neurec- 
tomy— either  plantar,  or  median  with  external  plantar  (see  section 
on  '  Ringbone  ").  Tciu)tomy  proposed  by  Hrauell  and  recommended 
by  Smith  to  assist  adhesion  of  the  jKTforans  to  the  navicular  bone, 
has  not  proved  successful.  Midler  doubts  the  utility  of  resection 
of  the  flexor  tendon,  as  in  his  hands  it  has  usually  left  the  horse  either 
IH-rmanently  lame  or  has  necessitated  so  long  a  rest  as  to  be  of  no 
practical  service. 

A  valuable  carriagc-horsc,  which  had  for  a  long  time  suffered  from 
navicular  disea.sc,  contracted  acute  IntlanHnation  of  the  navicular  bursa  in 
(•(msc(|ueiu'e  of  bruised  sole.  ()|>eration  was  at  once  resorted  to,  and  the 
navicular  bone  and  jx'rforans  tendon  found  to  be  chroiiically  diseased.  The 
case  did  well,  and  the  horse  n-turncd  to  work,  l)ut  for  several  months 
trotted  slijjlitly  lame. 

I'rojH'r  sluK-ing  is  of  great  importance,  both  in  preventing  and 
treating  this  disease.  In  general,  it  is  well  to  shorten  the  t(H's  and 
lengthen  the  heels,  either  by  suitably  paring  the  foot  or  by  applying 
leathers  or  shoes  with  thick  heels. 

In  markwl  contraction  of  the  foot,  indiand)bcr  or  cork  pads  ,,r 

long-heeled    shcn-s    may    be    employed.     Dcfay's    shoes    sometimes 

diminish  lameness  considerably  ;    their  action  is  assisted  by  moderate 

ixercise  on  soft  ground  and  by  foot-baths  (see  Dollar  and  Wheat  ley 'a 

'  Handbook  of  Horse-shoeing  "'). 


!  *!''♦- 


•  fl 


't'f^l 


■I 


I 


B.8. 


3  N 


wB 


if 


!l 


flu 

]'>'■■ 


ill' 


•  I 


k". 


r 


i,,.!^^ 


914 


DSRMATrnS. 


X  -DERMATITIS  IN  THE  FETLOCK  WOIOM.    MUD  FEVER - 
CRACKED   HEELS -GREASE. 

The  namoH  "  mud  fever."  "  cracked  heel«,"  '^"•l  "fT" '  I'T 
beenuLl  nince  olden  time,  to  dc.ignat«  di«,««.  of  the  nkm  a.n, 
the  fotl.K.k  and  particularly  on  it.  poat^^nor  nurface  Tl cy  v  .r> 
olweably  in  their  nature  and  cou  though  certam  characters 
reommon  to  all,  vi...  their  point  of  origin  in  the  heel,  thc.r 
inflammatory  nature,  and  spontaneous  appearance. 

(.^^m.UU.  •ryth.m.too.    This  in  the  mildest  form  of  dermat.t.s, 

and  i^^Zonest  in  horses  .ith  thin  fine  skin;  -"»>->   --^^ 

KutTer    more    fr«,uently     than    heavy     workmg-horses     In   m.vn> 

^^s   the   skin   if   the   pastern-joint  seems  exceedmgly   sen« Uve, 

.    tTat  even  the  presence  of  sand  in  soft  soils  may  cause  .rnta. on. 

r^d  gTverise  to  this  form  of  dermatitis.     Similar  results  have  Ik-,,. 

n  irafter  long-contlnu«l  ex,K>sure  to  direct  Hunl.«ht.    'J  he  un,..,- 

iTtld  .kin  appears  red  and  rather  pamful,  »>";"  J"^-/-  «!;!>;, 

these  svmptomH  diHap,K>ar,  and  active  des«,uamat...n  set.    n.     11. 

™'coListH  of  hypo-nua  of  the  papillary  layer  of  the    sk.n^ 

rXes  no  permanent  injury,  and  only  occasi..nally  rcM.nres  s  «•    .1 

Ztnent.     When,    however,   the   condition    is   mgleete.1.    and   .1. 

l.orse  continues  to  work,  this  form  of  dermat.t.s  may  g.ve  nso  t. 

^'^r^i::tUr-.c««.tO«.     Mud.fever,    cracke<l    heels.     Ke.en.. 

or  Inflammation  of  the  skin,  ap.H.ars  ^P""*--- J  ^'':^;;;^Z 

with  swelling  and  redness,  is  usually  soon  followed   b>    t.vu.l.  t..  . 

IZ   the   surface,   and   in   general   takes    a    typical    course,    wl.u  , 

ho".ver    is  less  easily  studied  in  this  position  than  «.  o  hers.      11. 

sw-1  r,   and   «.lnes;  arc  often  searcely   visible,     though      here    . 

lenets.  es,H.ciallv  when  the  animals  are  first   nu.ved.   wh  1st   tl. 

Zc   of   the   skin    becon.es    covered    with    a   yellow.sh-re.     flu.. 

whir  soon    dries    to    a    brownish    crust.     The    pap"  «r    stage 
not  well  n.arked,  th,.ugh  the  vesicular  stage,  uc     the  foru,at,on  . 
nail    bladders,    may    sometimes    be    note<l.     The    w.H-pn.g    st. , 
(stadiun.  m^ulidans)  appears  more  distinctly  and  .s  -H'-V  ™ 
by  the  f<,rmation  of  crusts  (stadium  crustosum).     The  cn;sts  s.. 
oos,.n  under  proper  treatment,  and  desquamation  follows  (squam. 
stage),    revealing    normal    epidermis.     In    charactenstu-    cases    tl 
piess  takes  eight  to  fourteen  days,  and  ends  in  ^-^1^^^^^^, 
but  not  infrequently  complications  occur,  espec.ally  if  the  an  n,. 
a     worked  during  (he  disc-aso.     The  movement  of  the  mflamcJ  sk 
;r  Iml  by  walking,  as,sisted  by  the  presence  of  exudate,  intcrfe. 
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with  n'Kular  hpaliiiK  nti<i  IcndM  to  the  foriiintion  of  cruckH,  fis^iini^, 
itnd  foldw.  i'hronic  proliferation  th«-ri  m'tn  in  nroiind  thrnc,  prtMliicing 
in  tho  hollow  of  the  poxtem  ridge-likf  ciotttricfH,  which  can  only 
Ix"  n'movcrl  by  oporntion. 

During  the  acute  Htago  the  animalM  go  very  lame,  eH|M>eially  for 
the  HrHt  few  steps,  hut  improve  after  a  shoit  tinu-  at  exercise. 

CaiUM.  ConrscleggcHl  horsi'f<  with  long  hair  often  sufft-r  from  this 
form  of  dermatitis  when  working  on  wet  ground.  The  epidermis  is 
continually  moistened,  btK^omes  macerated,  ami  inflammation  is  then 
readily  produced  in  presence  of  infective  substances.  The  absence  of 
visible  external  cause,  and  the  simultaneous  app«'arancc  of  disease  in 
several  limbs,  or  in  several  animals  in  the  same  stable,  gave  rise  to  tho 
idea  that  mud-fever  waw  a  blo<xl  disorder,  and  should  hv  reganU'd 
as  a  metastasis  or  as  erysi|)ela«.  Observations  made  on  men,  dogs, 
and  other  animals,  seem,  however,  to  favour  the  iM-lief  that  j>c7,ematou« 
diK-aso  may  be  associated  with  constitutional  changes,  whi'h  an^  at 
pn'seiit  very  imjK'rfectly  understo<Kl.  .loly  nn<l  Truche  regard  it 
as  contagious,  although  the  specific  organism  is  unknown.  Truche 
seems  to  rely  on  the  fact  that  tho  disease  attacko<l  several  hors«-s 
in  a  previously  healthy  stable  after  the  intrcMluction  of  some  American 
horses  sufTering  from  it.  The  fact  that  the  same  causes  were  acting 
on  a  considerable  number  of  animals  at  the  same  time  was  overlooked. 

Kczematourt  dermatitis  is  usually  prcKluced  by  external  irritation 
cither  of  a  mwhanical,  chemical,  or  specific  character.  The  diseast* 
often  occurs  soon  after  shiH'ing  with  high  heels,  becau.se  the  changed 
position  of  the  f(H)t  favours  the  formation  of  folds  in  the  skin  just 
alM>vetho  heels,  in  which  sand  and  dirt  lodge  and  produce  excoriation. 
One  of  tho  commonest  causes  of  mud-fever  and  of  cracked  heels  in 
town  horst's  is  to  be  found  in  the  habit  of  washing  horses'  heels  with 
strong  alkaline  soaps  (like  soft  soap)  and  hot  water.  Tho  soap 
irritates,  and  the  hot  water  produces  vascular  relaxation  and 
congestion,  which  arc  liable  to  be  followed  by  intlamnuition.  Some- 
what similar  results  are  prmluced,  in  heavy  horses,  by  washing  ihe 
legs  with  a  cold-wafer  hose  after  returning  from  the  day's  work. 
Omnibus  and  cab  horses,  whoso  legs  are  only  roughly  rubbed  dry 
and  are  clecnwl  next  morning  with  a  brush,  seldom  suffer  from  any 
of  these  forms  of  dermatitis.  An  excellent  method  of  drying 
and  cleansing  the  legs  simultaneously,  is  to  rub  them  freely  with 
clean  pine  sawdust.  Animals  working  on  stubble  or  freshly-laid 
roads  or  forest  paths  are  apt  to  contract  slight  skin  injuries,  which 
sometimes  form  the  point  of  origin  of  dist>a.se  :  the  wound  discharges, 
macerate  the  epithelium,  irritate  the  skin,  and  pro«luce  inflammation. 
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9,,,  KCZEMATOUa    DKRMATITIS. 

(JrunwaULlescribos  an  enzootic  dermatitis  which  api>oare<l  .l..ring 
the  hottest  part  of  Hummer  aniongst  horses  stalled  in  open  sheds,  an( 
in  which  the  lower  portions  of  the  limbs  were  eont.nually  expensed 
to  the  sun's  rays.     Horses  shelteml  from  the  sun  were  not  affectt-d, 
a  fact  which  UhI  CJriinwald  to  compare  the  condition  with  erythema 

soiare  of  man.  ..  ,     ,, 

KropH   noiiced  the  same   thinj^   m  horses  at  grass.      Only   th 
unpign/ented  ,>..rti,ms  of  skin  in  the  hind  lind.s  seemed  to  be  .hseas..d. 
Bennbach    bc-lieved   that    mud-fever    was   conveyed    from    horse 
to  h..rse  by  using  the  same  washing-pails,  &c.     More  probably  the 
same  general  external  inttuences  were  at  work. 

Aniongst  chemical  irritants  must  be  numbered  chalk-dust.  In 
tlK  nrn.y  its  action  is  often  troubles,.me,  on  account  of  horses  becoming 
aifectod  immediately  they  are  brought  into  chalky  regions.  Ihe 
action  is  chemical,  as  shown  by  the  fact  that  disease  is  .  voure.l  by 
washing  the  legs,  the  best  preventive  being  simply  to  cleanse  the 

parts  with  a  dry  cloth. 

course.     Early   and   appropriate   treatment    generally   results   m 

complete  cure  in'eight  to  fourteen  days.     When,  howev.  .^  the  disc-ase 

is  neglected,  recovery  is  impeded  by  the  formation  of  hssures  an. 

of  now  connective  tissue,  which  latter  sometimes  prcxluces  prommen 

thick  swellings  in  the  pastern.     Though  simple  cracks  8o.m  heal  with 

rest  and  proper  treatment,  large  masses  of  new  tissue  u.e  very  often 

difficult  to  deal  with.     Before  giving  an  opinion,  the  parts  should 

therefore  be  thoroughly  examined.  .,      r    , 

The   treatment   of     eczematous   dermatitis   re.,uires    in    the   hrst 

place  rest,  because  movement   keeps  up  inflammation   and  favours 

the  formation  of  fissures  and  of  excessive  .juantities  of  cicatricial 

ti.Hue      The   skin   should   be   carefully   cleansed   with    warm    watci 

and  a  neutral  soap,  the  swellings  rinsed  with  an  antiseptic  .solution 

dried     and   dressinl    with    iodoform    and    tannin    (l-»).     Alter   th. 

preliminary  washing  ami  .lisinfecti.,n.  it  is   very  hnport ant  t.,  avou 

:.gain  wetfing  the  parts.     This  is  one  ..f  the  chiet  se.rets    in    th. 

successful  treatment  of  these  forms  of  dermatitis.     Astringent  dustinj 

now.lers   are  generally   useful.     l\v..ktanin   has  been   highly   recom 

n„-n.lcd.  but    its  powerful   staining  pn.perties  render  it   unpopular 

Thioform.  .lermatol.  glut.,1.  an.l  amyU.for.n  (all  co.npoun.ls  .,t  fornu 

acid  with    neutral    basi-s)    are    easy    to    use    an.l    ettica.u.us.     A, 

„iutment  .>f  re,l  ...xi.le  ..f  mercury  .me  part,  with  paraffin    base  o 

lan.>lin  ten  parts,  is  useful.     It  may  be  smeare.l  .m  wmlding,  lai.    ..i 

the  surface  ..t  the  wouml.  an.l  (ixcd  in  position  by  a  Lnn.  ago       !  .-•< 

dressing  may  be  left  in  positi.m  until  wet  through,  when  the  disease^ 
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spot  is  again  cleansed  and  tlie  dressing  renewed.  Daily  immersion 
of  the  affected  heels  in  a  warm  astringent  bath,  followed  by  dry 
dressing  and  bandaging,  often  hastens  recovery 

To  check  excessive  proliferation  ("'  proud  tlesh  "')  and  to  promote 
cicatrisation,  astringents  like  alinn  or  sulphate  of  zinc  may  first  be 
tried  ;  and  in  the  event  of  their  proving  unsuccessful,  the  actual 
cautery,  nitrate  of  silver,  or  sulphate  of  copper,  is  often  of  service. 
Cicatrices  which  project  above  the  skin,  or  which,  from  contraction, 
have  become  hanl  and  sharjdy  marginated,  can  only  be  dealt  with  by 
the  knife,  caustics  being  in  most  cases  u^«-lcss.  The  portions  of 
growth  overtopping  the  neighbouring  skin  are  removed,  with  anti- 
septic precauticMis.  The  parts  should  be  washed  with  sublimate, 
creolin,  or  carbolic  solution,  and  a  dressing  moistened  with  one  of 
these  materials  applied  and  left  in  position  twenty-four  to  forty-eight 
hours.  This  disinfects  the  point  of  operation.  In  quiet  animiils, 
the  parts  may  be  removed  whilst  standing  ;  if  necessary,  cocaine 
can  be  locally  injected.  Restive  horses  should  be  cast.  The  foot  is 
c.vtcnded  as  far  as  possible — in  the  ca.>*e  of  the  hind  foot,  it  may  be 
bound  to  a  front  one.  The  incisions  should  be  smooth  and  regular  ; 
bleeding  is  generally  slight,  and  can  be  checked  by  a  pressure  dressuig, 
which  at  the  same  time  prevents  excessive  new  growth.  By  resting 
the  animal  and  keeping  the  stall  dry,  healing  Is  generally  complete 
in  eight  to  fourteen  days,  provided  the  growth  is  not  extensive,  i.e., 
not  more  than  1  to  2  inches  in  size,  otherwise  cicatrisation  proves 
difficult,  and  the  growth  may  recur.  Miiller  reiieatedly  reniovetl 
growths  of  this  kind  from  the  hind  pastern,  and  cured  cases  in  which 
medical  treatment   had  proved  useless. 

(c)  Dermatitis  gangrenosa  consists  in  limited  spontaneous  necrosis 
of  the   skin  of   the  pa.stern  or   coronet,  occurs    particularly    during 
winter,  and    is  oftenest  seen  in  large  towns,     it    has  been  termed 
•  frost  bite,"  and  "  coronary  sloughing."' 

Causes.  The  fact  that  gangrenous  dermatitis  occurs  almost  always 
in  winter,  and  especially  in  cold  countries,  has  suggested  the  idea 
that  it  is  due  to  freezing  of  the  skin.  That  the  di.sease  does  not 
occur  so  much  during  iH'riods  of  excessive  cold  as  during  thaws  was 
not  held  to  altogether  disi)rove  that  view  ;  for  it  seems  natural  that 
moist  cold  should  be  particularly  injurious,  by  neutralising  the 
protection  afforded  by  the  hair,  and  enabling  the  cold  to  act  directly 
(111  the  skin.  The  theory,  liowever,  is  not  in  keejiing  with  the  local 
ciiaracter  of  the  disease.  Were  cold  the  sole  agent,  symptoms  of 
ficc/inir  in  the  first  ami  sccoikI  degree  might  fairly  be  looked  for 
:iroiind   the  necrosing  spot.     They   are,   however,  generally   ai)sent. 
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The  experiments  of  Siedamgrotzky  and  Jelkmann  showed  that  the 
lowering  of  temperature,  consequent  on  the  use  of  salt  (which  is 
particularly  common  in  large  towns),  could  not  be  held  responsible 
for  the  production  of  the  disease.     And,  finally,  it  should  be  notinl 
that  at  times,  when  gangrenous  dermatitis  is  common,  all  wounds 
show  a  tendency  to  ntn^rosis.     It,  therefore,  seems  tolerably  clear 
that  local  freezing  is  not  the  only  cause,  but  that  other  f.vctors,  partly 
of     n  uifectious,  partly  of  a  chemical  character,  are  also  at  work. 
Slight  injuries  to    the  lower  portions  of  the  limb  lead  to  infection, 
which  may  result  in  inflammation  and  necrosis.     Low  temiHjratures 
depress  the  vitality  of  exisiting  wound  surfaces    and  thus  favour 
septic   invasion.     Whatt-ver  view   may   finally   prove  corrc^ct,   thus 
much  is  certain,  that  ivs  a  rule  infection  act^  along  with  cold  in  giving 
the  first  impulse  to  the  production  of  gangrenous  dematitis.     The 
cases  scon  about  the  coronet  and  front  of  the  past«rn    are    o  ten 
initiated  by  "  treads  '  ;    the  horse  injuring  the  skin  with  the  calkm 
of  the  opposite  shoe,  and  the  wound  becoming  infwted.    Ihat  this 
form  of  dermatitis  does  occur,  in  exceptional  instances,  even  in  the 
warm  se.vson,  only  shows  that  necrosis  of  the  skin  may  be  produce-.! 

iiidetiendently  of  cold. 

Symptoms  and  course.    The  disease   appears  suddenly,   generally 

overnight.    There  is  lameness  in  one  or  other  limb,  with  inflammatory 

swelling  of  its  lower  portions,  sometimes  also  of  the  upper  parts. 

Fever  is  also  common.     Closer  examination  detects  at  a  given  spot 

a  portion  of  skin,  from  1  to  2  inches  in  diameter,  which  is  soft,  yieldm^ 

and  swollen  :   pressure  over  this  t-pot  causes  severe  pam,  and  produce: 

discharge  of  a  reddish  turbid  fluid.    The  pastern  is  the  most  commo. 

seat  of  disease,  at  a  point  just  over  the  bulb  of  the  heel,  or  on  th. 

anterior   surface    of    the   coronet.    The    pain    continues,    the    Im.l 

increa,ses  in  size,  and  in  two  to  three  days  the  necrotic  portion  of  tli. 

skin  is  civst  oil  as  a  soft,  grey,  slimy  ma.ss  :  the  resulting  wound  the. 

becomes  covered  with  granulations,  which  gradually  fill  up  thecavitv 

1,1  favourable  cases  a  cicatrix  forms,  and  recovery  is  complete  m  on 

to  two  weeks. 

But  the  disease  does  not  always  take  so  favourable  a  course 
sometimes  the  infective  inflammation  extends  downwards  to  tii 
lateral  cartilage,  or  the  coronet  bone,  or  penetrates  to  the  sheat 
of  the  flexor  tendon.  In  the  first  case  a  quittor  forms,  m  the  secoii 
an  exostosis,  which  later  becomes  a  rLns-bone.  And  if  in  such  ca.- 
suitable  treatment  often  leads  to  recovTy,  t.e.,  to  removal  ^ 
lameness,  yet  when  the  coronary  vessels,  or  the  sheath  of  the  tcn.l^ 
is  also  attacketl,  death  may  occur  in  a  short  time  from  septicwmi 
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In  the  neighbourhood  of  the  coronet,  the  process  may  extend  to  the 
coronary  band,  and  produce  severe  inflammation,  followed  by 
separation  of  the  hoof. 

Prognosis  deptmds  on  the  extent,  position,  and  character  of  the 
disease.  The  larger  the  necrotic  piece  of  skin,  the  greater  the 
difficulty  of  treatment,  and  tlie  danger  to  deeiKT-lying  structures. 
Necrosis  near  the  coronet  threatens  the  pedal-poi:t,  in  the  pastern 
the  sheath  of  the  flexor  tendons.  Implication  of  tendon  sheaths 
at  once  renders  prognosis  unfavourable.  The  same  is  true  of  a 
complication  like  septicaemia  ;  in  this  case  the  swelling  rapidly  extends 
upwards,  often  to  the  elbow  or  stifle,  becomes  very  painful,  and  is 
accompanied  by  high  fever.  The  contini'.ance  of  great  pain  after 
the  necrotic  portion  of  skin  has  .separated  is  an  onnnous  symptom. 
Treatment.  As  a  preventive  measure,  the  pasterns  in  winter, 
and  es{H>cially  during  thaws,  should  be  kept  as  dry  as  possible,  and 
care  taken  to  protect  them  from  the  street  mud,  which  niaccrates 
the  epithelium,  and  favours  infection  and  necrosis.  The  hair  cm 
the  fetlock,  and  especially  on  the  back  of  the  pastern,  may  be 
anointed  with  a  neutral  fat  like  vaseline  or  lanolin,  so  as  to  keep  otf 
mud  «nd  water.  This  precaution  can  be  strongly  recommended. 
For  a  similar  reason,  the  feet  should  be  carefully  cleansed  after  work, 
and  if  possible  dried.  As  urine  and  stable  manure  also  have  a  very 
injurious  action,  cleanliness  in  the  stable  should  be  insisted  on,  and 
after  the  floor  has  been  swept  a  dry  disinfectant  powder  should  be 
u.sed.  Holes  in  the  floors,  in  which  urine  accumulates,  must  be 
tilled  up.  If  hors«'s  with  injuries  like  cracks  or  fissures  of  the  hwls  are 
kept  at  work,  the  wounds  should  be  carefully  clcansetl  and  smeared 
with  tar  or  creolin  ;  and  if  the  external  temperature  be  below  the 
freezing-point,  a  dressing  may  be  applied. 

If  necrosis  has  already  set  in,  its  further  progress  may  be  prevented 
or  checked  by  placing  the  parts  in  a  lukewarm  bath  of  sublimate, 
iodine,  or  carbolic  solution,  with  which  the  affectetl  spot  may  be 
frecjuently  wiished.  At  night  a  bandage  should  be  used,  moistened 
with  camphor,  or  10  per  cent,  chloride  of  zinc  solution.  MoUer 
iiad  excellent  results  from  applying  1  to  3  per  cent,  solution  of 
pyoktanin  to  the  diseased  spot  by  means  of  a  mass  of  tow,  fixed  in 
position  by  a  bandage. 

It  is  of  importance  to  hasten  separation  of  the  necrotic  piece  of 
skin  ;  and  if  the  entire  piece  cannot  immediately  be  removed,  loose 
portions  at  least  should  be  cut  off  with  scissors.  The  granulations  are 
generally  very  abundant,  and,  being  irritated  by  movements  of  the 
limb,  are  apt  to  become  excessive  and  irregular.      In  such  cases 
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amyloform,  glutol,  or  tannoform  may  be  freely  applied,  the  parts 
onvelopeil  in  a  thick  layer  of  cottonwool,  and  bandaged  with 
considerable  pressure.  At  least  .>nce  a  day  the  dressing  should  be 
renewed,  all  hard  fragments  fornu'<l  by  drying  of  the  powder  and 
discharge  In-ing  gently  removed.  When  -.e  wound  becomes  dry 
a  little  lanolin  or  other  neutral  lubricant  s  <n  '  1  be  substitute<l  for 
the  iM)wder,  the  cotton-wool  pressun>  dressing  In-ing  continued.  As 
a  rule,  it  is  more  necessary  to  restrain  than  to  excite  the  formation 
of  granulations.  If  the  patient  be  moved  too  soon  they  Im-couu- 
excessive,  and  fungous  growths  ap,K'ar,  which  give  much  trouble. 
If  the  coronet  become  swollen,  the  horn  below  must  be  thumcd. 

A  common  setiucl  of  coronary  sloughing  is  the  formation  ot 
sinuses  just  above  the  heels,  in  eonse(,uence  of  a  necrotic  piece  ..f 
tissue  being  retained  in  the  depths,  and  kin-ping  up  chronic 
inflammation  and  pus  formation.  The  passage  of  a  sublimate  seton, 
or  the  injection  of  litiuor  ViUati,  is  sometimes  sufficient  to  procure 
healing,  but  in  obstinate  eases  it  may  be  necessary  freely  to  lay  ojM-n 
the  parts.  .  . 

(d)    Dermatitis    chronica    verrucosa.      Verruco.-*-    Dermatitis,    or 

"  tirease." 

This  disease  is  always  chronic  and  progressive.     Originating  m  u 
small  spot  at  the  fetlock,  the  process  gradually  extemls  until  it   may 
involve  the  leg  up  to  the  knee  or  hock.     In  other  cases  a  considerable 
area  may  be  attacked  at  the  outset.     It  is  due  to  active  proliferation 
in  the  rete  mucosum  ;    the  cells  pro<luccd,  however,  do  not  becoiiK 
homy,  but  break  down  and  form  a  fatty,  ill  smelling,  grey  mass  ou 
the  surface  of  the  diseased  skin.     In  less  rapidly  progressive  lorin^ 
the  cells  form  a  grev,  mealy  mass.     The  more  intense  the  process 
the    more    active    the    proliferation,    and    the    more    abundant    th. 
exudation  which  bathes  the  surface  of  the  skin.     The  papilhe  at  tin 
same  tim..  inerea.se  in  size,  so  that  they  appear  like  large  warts,  ainl 
are        ;.     seen.     The  ileeper   layers  of  the  cutis,   and  even  of   Wu 
subcu.    ,    take  part    in    the    chronic    disease,    prcKlucing    mark,  i 
elephantiasis.     The  process  extends  to  the  hair  follicles  ;    the  ban- 
are  mostly  sliwl,  and  the  few  which  remain  stand  erect. 

Jfuner  declarcl  ciuiiie  gn-ase  to  be  identical  with  cow-jh-n.     Sin- 
his  time  "protective  grease"   has  even  been  spoken  of,  though  neitli. 
Jcimers  cxiK-riments  nor  those  instituted  later  in  any  way  sup|H)it  tl. 
view.     Manv  years  ago  it  was  denied  hv  U-blane,  lVlprat«),  and  by  ..tin 
..hscrveis,  and  at  the  pivscnt  time  lu.  .loubt  exists  that  grease  is  .lissii.ul 
to  variola.     l)!c<keih..ff  h:is  siiggt'sted  that  Ho.d.-y's  "  i)rotectivc  jjiva- 
WH.S  pn.bahlv  stomatitis  pustuWa  c..ntagi.>sa  (h..rse-iK>x).     H.>o<i--i><.x 
attended  with  fever,  is  very  c.ntagi.nis,  may  etfeet  any  |H.rti..n  <.t 
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skin,  though  it  is  often  continue!  to  certain  rt'nions  or  even  to  one.  and 
nins  a  eontparatively  dimple,  tenign  course,  leading  tt)  nnoverv.  When 
affecting  the  mucous  membrane  of  the  mouth  and  lips  it  constitutes  the 
almve- mentioned  stomatitis  p<istulosa  contagiosa. 

I.it'blanc  in  1 850  nmde  microscopical  examinations  of  the  disea.secl 
skin,  and  regarded  the  condition  as  a  sinii)ie  hyjHTtrophy.  He 
found  tile  hair  follicles  and  M'haceous  glands  enlarged.  In  another 
section  it  has  In-en  poiiit<'d  out  how  closely  this  prcHcss  resemhies 
canker.  Kither  di,seaso  may  extend  to  new  structures,  giving  rise 
to  the  other  ;    thus  grease  may  jiroduce  canker,  and  canker  grease. 

The  disea.se  is  more  fre(|nent  in  the  hind  linihs.  particularly  in 
hairy-legged  horses  ;  sometimes  it  seizes  on  several  legs,  one  after 
another.  Whether  a  sjH'citic  organism  is  the  causative  agent  remains 
for  the  present  undwidcd,  thoi  gh  such  an  e.xplanation  appears 
probable.  Sometimes  the  disease  originates  from  the  eczematous 
form  of  dermatitis  ;  not  infrecjuently  it  is  due  to  slight  grazes  or 
scratches. 

Milller  saw  many  oi  tbreaks  of  this  form  of  grease  in  certain 
stables  ;  indeed,  there  seems  to  be  sonu'  groinid  for  referring  them  to 
direct  infection.  In  large  establishments  aninuils  in  hospital  were 
often  attacked  after  being  rested  for  some  time,  and  in  one  ea,<e  the 
horse-kee}K'r  sutfered  from  an  eczematous  disease  on  the  hands. 
Every  practitioner  has  noticed  how  the  disease  is  t ransferritl  from  the 
affected  leg  to  the  sound  one  by  rubbing.  The  local  appearances 
and  gradual  spread  of  the  disease  point  to  infection,  though  its 
immediate  cause  is  yet  unknown.  The  variations  in  its  metluKl  of 
outbreak  and  course  suggest  that  it  may  be  due  to  more  than  one 
cause. 

Prognosis.  Spontaneous  recovery  is  very  rare.  As  with  canker, 
careful  and  often  j)r()longed  treatment  is  re.|uired.  The  greater 
the  extent  of  the  disease,  the  more  active  the  proliferation  and 
conseciuent  thickening,  and  the  further  the  growth  ha.  penetrattnl 
the  papillary  layer  of  the  skin  the  greater  the  difticulty  in  treatment. 
The  dry  form  is  mo.st  hopeful.  When  the  papilla>  have  attained  a 
considerable  size,  and  folds  exist  in  the  skin,  much  less  can  be  done. 
Treatment.  The  condition  being  uiujuestionably  a  local  skin 
affection,  internal  treatment  is  of  little  value,  and  the  chief  indications 
are  to  cleanse,  and  keep  clean,  the  disea.sed  skin,  rapidly  to  remove 
decomposing  secretions,  or  to  prevent  decomposition  occurring. 
When  the  process  is  confined  to  one  small  spot,  the  parts  may  be 
cli:insc('.,  a  white-hot  tiring-iron  passed  M-veral  times  o\er  tlu-riisea^ed 
surface  and    a  disinfectant    applied.     In  more  extensive  attacks  the 
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limb  may  be  bathed  several  days  in  BUccet«ion  with  lukewarm 
chtride  o'f  lime  solution,  or  with  earbolie  or  sublimate  lot.or.  and 
the  diseased   spot*  repeatedly  washed  durmg  the  time  the  hmb  .s 

'"  A^su^gical  dressing  is  afterwards  applied,  c.mtaining  a  mixturo  ot 
enM.sote  and  spirit  (l-«).  chloride  of  zinc  (1-10).  or  creohn  (5  jn-r 

''"ties,  of  Brunswick,  daims  to  have  had  excellent  n-sults  from  the 
use  of  sulphuric  acid.    The  parts  are  carefully  clea„se<l.  the  d.seas«.d 
surface  painted  with  a  mixture  of  sulphuric  acul  and  sp.nt  ( 1-     , 
or  1-20),  and  a  dressing,  moistened  with  the  sanie  Hu.d,  apphcl. 
A  little  c .ercise  should  be  given  every  day  ;   rest  favours  the  d.se.vso. 
Dollar  con,mences  treatment  with  a  dost,  of  physic,  and  restricts 
the  diet  to  bran,  linseed,  chaff,  and  green  f.Kxls.     After  applyu.g  a 
very  large  warm  bran  poultice  containing  2  to  3  per  cent,  of  ere.. 
L  twelve  hours  he  recommends  washing  the  parts  thorough  y  w.t 
2 J  per  cent,  creolin  solution,  and  carefully  drying     The  apphcat.on 
o    water  is  afterwards  carefully  avoided,  unless  th.ck  crusts  forn,. 
HeLing  is  effected  with   a  large  handful  of    clean  cotton-waste 
vigorousty  applied,  and  the  parts  are  thoroughly  saturated  twic.  a 
day  with  a  loLn  ^f  zinci  sulph.  and  alum  varying  in  strength  from 
r L  cent,  up  to  saturation  point.     Severe  ea.ses  w.th  the  format.o^^ 
of -grapes  "are  vigorously  cauterised  with  a  hot  iron,  and  the  abo^c 
lotion  applied  twice  daily.     Dilute  sulphuric  .u,id  .s  on ly  employe, 
n  very  old  standing  ease..     With  this  treatment  Dollar  h..s  ha  I 
most  excellent  results.     Success  depends  on  rc^gular  and  v.gorou> 

treatment.  .  ,        .  i     *      „,    K«fri>r 

Lareo  "grapes"  are  removed  with  scLssors,  knife  or,  httui. 
with  the  hot  iron.  The  whole  .surface  may  then  be  rcely  pov^ere. 
witu  an  astringent  substance  like  io<l.,form-tannm,  dermatol,  g luto  . 
^  loform,  thioform,  or  a  mixturo  of  zinc  sulphate  alum  and  bon. 
3  nd  overed  with  a  surgical  dressing.  The  dressing  must  ,. 
^plle^  with  moderate  pressure,  and  renewed  dai  y.  Omtmen.- 
a  etobe  avoided  until  the  surface  becomes  dry,  when  it  may  >. 
beneficial  to  apply  a  little  red  oxide  of  mercury  and  paraffin  or  lan..h, 

""'Ctment  should  be  continued  until  the  last  trace  of  di^char,- 
has  disappeared  ;    the  lower  parts  of  the  limb  must  then  be  ke,. 
as  dry^^ible,  and  any  relapse  treated  in  the  above  manner. 
Dalrymple  recouuuencls  a  hut  i-ulticc  of  wheat-flour  an.l  Hns«^-.m^^^ 
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and  aften-'anlx  riiiHed  with  chlurido  of  zinc  Hoiution.     He  xtateH  having 
thuii  cured  caHOM  in  fourteen  dayn. 

Straubo  lately  reconimendwl  camphor  diHsolved  in  ether,  and  mixed 
with  three  timet*  it"  weight  of  vatteline  ;  this  ointment  is  ruhbed  into  the 
difieased  nkir.  To  check  evaporation,  the  dixcaHefl  partH  are  covere<l 
with  carbolic  .vad<ling,  and  Nurrounde<l  with  flannel  bandagcH.  At  iirHt 
the  dn'HHing  in  changed  daily,  latter  every  two  or  three  dayH.  When  there 
wa«  much  it(;hing,  Straubo  gave  arMcnic  int^-rnally  with  succejw.  Miiller 
HeeniH  to  prefer  Hulphuric  acid  and  formalin  to  all  other  nuiterials.  Their 
ap])lication  in  certainly  painful,  but  the  re^4ultH  are  generally  g(Hx]. 
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DISKASKS    OK    THK    I11NI>    l'IM»- 

.1.     DISKASKS    OF    TllK    QVARTKR. 
I.    INJURIES  TO  THE  MUSCLES  AND  FASCI/E  OF    THE  QUARTER. 

(a)  STRAINS  a.ul  n.ptun-s  .,f  tlu-  nu.scW  of  tl.o  ..uurfr  n-sult 
froin  slipping,  rearing,  .astin^,  <,r  falling  in  jumpi-.^.  a.ul  <'<'-;-"  > 
from  over-oxortion  i.i  "u.vin«  lu-avy  loa.ls.  Lameness  usuallj 
follows,  ami  may  fvon  provo  incurabli-.  ,      *   u  , 

In  a  ease  of  extensive  tearing  of  tlu-  bleeps  femons  uu.sele  at  its 
origin  on  the  isehiun.  an.l  gluteal  faseia  there  was  no  lanu-ness 
but  the  animal's  ap,H-anu.ee  snffere.l  in  e.mse.pu.nee  of  the  argt 
.lopression  that  ap,H.are.l  at  the  site  of  injury  Another  horse 
runt  ..re.l  the  semiten.Um.sus  musele.  pnuhu-mg  a  deep  groove.  I  hi 
hind  limb  was  afterward-  earried  an.l  phued  mueh  n.  advanee  ot 
its  normal  position.     Lan.eness  .lisap,M<ared  in  two  months. 

A  horse  uhieh  n.pture.l  the  graeilis  musele  by  jumpnig,  showe.l 
lameness  when  the  leg  was  off  the  ground  (swinging  leg  '"m-ness)  , 
„,,  hip-j..int  apiH.are.l  to  sink  ami  ri.se  abnormally,  and  the  st.H. 
„„.,  hoi  joints  were  but  partially  flexed  e..eh  time  he  leg  was 
advaneed.  Lameness  .Usappeared  in  a  few  days  but  the  n.sule  <.t 
the  thigh  revealed  a  permanent  depression  over  the  musele 

During  a  raee  a  horse  eon.pletely  ruptured  the  semi-membranosus 
and  addittor  magnus,  and  to  a  partial  extent   the  peetu^eus  am 
adductor  hmgus  ;   severe  lameness  ami  marked  swellu.g  ^f -^;-''  '     '. 
treatment    pn>ving   unsuceessful.   the  animal   was  k.lk-d.     An  an 
horse  eaught  one  of  its  hind  feet  in  the  ground  whilst  m  the  aet  o 
j,..n,.i„g  and  ruptured  the  supertteial  gluteus  :J  or  4  nu-hes  m  fro... 
:,f  the  hip-joint.     No  weight  eo..ld  be  plaee.l  on  the  h.nb   «"'l  f 
joints  were  flexed.     Six  weeks  later  the  horse  was  able  to  walk,  but 
remai.ied  lame  for  a  lo.ig  ti.ne  afterwards. 

\s  a  rule  strains  ea..  only  be  reeog.iised  by  the  lameness  they 
evoke  ;  the  li...b  is  .Iragged,  the  move...e..t  u..eertai..,  the  In.ib  be.n. 
thrown  too  far  baekwan'  ..r  forwards,  or  t<,  one  side.  1  alpat.u, 
s()ineti.nes  reveals  local  pain. 

Muscular  rupt..rcs  produce  la.nenesses  of  very  varying  seven  x 
and  sviuptums,  deiK-nclin-  on  the  region  i.ivolved.  So.net.mes  t  ,. 
la.nenVss  persists  indefl.iitely,  so.neti.nes  it  rapidly  <l.sapiH-ars.  Ih 
longer  it  persists  the  .nore  .e.notc  becomes  the  h<.pe  of  recovery. 
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Tnttment  coiiHiMtH  in  tin-  Hrnt  stajjifK  in  n-st  ;  if  |>aiii  In-  pn-^'nt, 
hot  fonu'iitutioiiM  often  f^ivc  rclii-f ;  iit  a  later  stage  inaHwine  and 
exereise  am  iiidieated,  anil  if  recovery  i«  delayed,  counter-irritation 
may  Iw  tried. 

{!))  MrniseH  and  woun<ls  are  eoniinonest  in  horses,  espet-ially  in 
winter,  and  are  caused  hy  kicks,  or  falls  in  the  street.  They  also 
result  from  thrusts  with  llu?  carriage-pole,  from  collisions,  or  from 
aniniids  slipping  in  front  of  the  carriage  and  being  dragged  or  run 
over.  In  army  horses  wounds  and  hrui.ses  result  from  falls,  kicks, 
lance  thrusts,  sahn-  cuts,  or  falling  on  the  rider's  spur. 

Jllows  nuiy  rupture  large  hlocHi-vesscIs  and  produce  extensive 
luenuitonuita.  iSometimes  the  skin  and  muscular  tissue  are  torn 
through.  The  biceps  femoris  is  often  the  seat  of  such  injury,  and 
in  collisions  the  semi-tendinosus  and  semi-membranosus  muscles 
are  liable  to  be  extcnsivt-ly  injured.  In  heavy  liorses,  wounds  from 
stable-forks  are  often  followed  by  septic  cellulitis,  which  extends 
and  prcMluces  destruc^tion  of  the  internuiscular  connective  tissue  (if 
the  buttock,  sometimes  even  necrosis  of  the  tuber  ischii.  After  the 
cellulitis  has  subsided,  sinuses  may  remain  and  give  great   trouble. 

Prognosis  and  treatment  follow  gericral  principles,  but  one  fact 
should  always  be  borne  in  mind,  viz.,  that  the  extravasation  which 
follows  bruising,  and  sometinu-s  violent  over-extension  of  muscle  is 
.seldom  troublesome,  if  not  too  early  incised. 

In  fresh  cases,  continuous  cold  irrigations  and  complete  rest  are 
most  useful.  By  putting  the  patients  to  work  or  moving  them  too 
early,  fresh  bleeding  and  increase  of  the  ha>inatoma  are  favoured. 
To  assist  resorption,  small  extravasations  may,  after  the  third  or 
fourth  day,  be  treated  by  massage  ;  for  larger  ones,  such  treatment 
is  seldom  beneficial,  or  takes  longer  than  healing  after  pimcture  with 
evacuation  of  the  contents.  Nevcrtluless.  the  knife  should  not  be 
used  before  the  fifth  or  sixth  day  after  the  aj)pearance  of  swelling, 
partly  because  of  the  danger  of  after-bUiding,  partly  of  infection  and 
cellulitis.  In  five  to  six  days  throud>us  formation  is  so  far  I'ompleted 
that  bleeding  is  no  longer  j)robable.  and  the  walls  of  the  luematoma 
are  sutticiently  infiltrated  with  plastic  material  as  to  check  the 
penetration  of  deconjposition  products.  For  the  same  reason,  the 
oj)ening  shoidd  be  made  at  the  lowest  point,  the  cavity  emptied  of 
coagulated  blood  as  far  as  possible,  and  washed  out  with  a  disinfectant. 
A  drainage-tube  may  be  necessary.  By  adopting  these  precautions 
rapid  healing  is  secured.  Ni'cdless  to  say,  careful  disinfection  is  of 
the  grcatcrit  importance. 

(c)  Wounds  confined  to  the  skin  of  the  buttock  often  heal    by 
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primary  intention  if  immecliatoly  Huturccl  with  antineptic  prccautionn 
amrZll   with   a  dininfectant   like   iodoform -tann.n^    Un.on   . 
lltTby  protecting  the  wound  with  a  clean  cloth,  wh.ch  m  kept 
Zr^ned  w^th  a  diLfectant.     Rent  in  abnc.lutely  ncH-e^ry. 

Mu^ular  wounds  in  thin  position  heal  mont  rapidly  »uuler  a  Kcah. 
„  ^  "no    frequently  the  case,  the  entire  wound-suHa^-c  .s  open 

;  ^e  a^r,  this  will  Jfoun<l  the  best  pr.Kedure.    The  woun.l 
carefully     leansed,  rinsed  with  a  disinfectant,  any  W.^  fragment 
:     il  e  is  removed,  and  after  bleeding  vessels  have  b..n. gat ur. 
the   parts   are   p«wdere<l    with    io<loform-tannm      As   -^    r"»^"-     ^  ^ 
pr^luce   a  dry  s^b.  which  is  firmly  adherent  to  the  wound  ;  no  h    , 
?.   f  hlrL  reaiiired      If  the  scab  separates  at  certain  pomts.  .t  shoul. 
ttmov7  he  discharge  wipe<l  away   with  a  little  wa<l.bng,  «n. 
?Se Xssing  ™ed.     Sometimes  only  the  upper  part  of  the  wound 
.ealsTnTer  the  scab  ;    but  though  the  lower  portion  .s  wet  w.t h 
scharge   gran'-'-^tion  an.l  healing  are  only  delayed,  not  preven  e  t 
vZZfuo  surfaces  of  the  wound  are  in  contact,  or  when  p<Hkets  .,r 
dl .  in    ri     cxi^t   it  is  difficult  to  maintain  asepsis,  and  suppuratjou 
aSst  ^always  occurs;     in   such   cas;-s    ^^^^^^J^^^^^^ 
and  extension  of  suppuration  chin-ked  by  a  fret,  use  of  thi  kn.tc       > 
nling  counter-oi^nings,  an.l  possibly  by  insertu^g  gauze  drau... 
the  wound  b..ing  meanwhile  frequently  cleanscnl, 

Kven  when  healing  by  first  intention  seems  out  o    the  <  "*^t' 
rec^erv  may  be  shortened  by  inserting  stitches,  particularly  .f  tu 
ski     Jseparate.1  from  subj.veent  structures  to  any  K-at  ex  en  . 
Bv  bringing  the  flaps  of  skin  together  with  th.ck  thrc.« Is.  o  ,  bHt 
stUl   witb  taptN  which  is  not  likely  to  cut,  retractu.n  of    he  c.cat     . 
Ussuc    in  thr^dges  of  the  wound  is  checked,  and  m  large  wound. 

'"sls:s:;^lg  to  the  tuber  ischii  must  be  laid  open.  au<,  tl. 
necrotic  piece  of  bone  removed. 

II.    FRACTURE  OF  THE  FEMUR. 

In  spite  of  its  prot«H-ted  position,  the  femur  is  not  infrc(,uentl> 
f  Jtur  in  the  .lifferent  species  of  animals-in  dogs,  »>y  t-ds,  .n 
!  A    .^....  hv  kicks  and  falls.     Horses  fracture  the  bone  h\ 

t":;;ii:g\Stl/w;:'n  :i.  especially  if  the  foot  be  fixe.1  t..„ 
Sffthat  is  if  the  hoof  be  drawn  up  over  the  elbow-jomt),  and  ovn 
eSe.  ded  whil«t  in  this  position.    Gurlt  thinks  that  tymg  the  h.n 
hub  to  the  cann.m  bone  of  the  fore  limb  may  cause  fracture  of  , 
"mur-    but  though  German  ..peraton,  often  fix  horses  m  th.s  .av, 
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no  fraj'turw  Mccm  to  have  lM>on  «>|>ort«Hl  in  oonsiMiiU'iico.  On  tin- 
other  hand,  Mollor  conHidrrM  that  tying  tho  limit  to  the  fon-arm  or 
faoti'ning  it  to  the  ring  of  a  Hurcinglo  in  dangoroiiH.  Fracture  in 
favdiirrd  by  abHoliitely  fixing  tho  hind  limb  in  a  poHition  of  flexion, 
on  account  of  the  great  strength  of  the  extensor  munclex  of  the  (iiiartcr. 
The  k'HH  (he  reMiHtanco  to  their  contraction,  the  less  likely  Ih  fractnn- 
of  the  fcnnir  to  occur.  I^ichte  describetl  fra<-turc  of  the  fi'nuir  in  a 
horw  afTe<'t«><l  with  lateral  luxation  of  the  patella. 

Fracture  of  the  neck  of  the  femur,  though  (H'caHionally  neen.  ix 
much  rarer  in  animalr*  than  in  men,  lu'caune  in  animals  the  lu-ck 
ix  less  well  markini.  Schrader  rejMtrts  a  case;  the  articular  head 
had  again  become  adherent  to  the  fenuir  op|Hisite  the  lower  trcK-hantcr. 
Kitt  discoveretl  {Mutt -mortem  a  fracture  of  the  neck  of  the  femur 
and  the  formation  t>f  a  falst»  joint  ;  the  horse  ha<l  nevertheless  worKeil 
at  a  walking  pace.  Colin  saw  fracture  of  the  neck  and  luxation  of 
the  femur  in  a  horse.  Fractun>  of  the  articular  head  itself  is 
commoner;  Dietericdis  even  saw  a  horse  with  «loid)le-sidcd  fracture 
of  the  head  of  the  femur.  Fractures  of  the  tnwhanters  arc  rare, 
though  Mitller  once  saw  the  lower  triM'hanter  fractured  by  a  fall  on 
rough  ground.  Fractures  of  the  lower  articular  '  ■  -iscs.  some- 
times intracapsular,  are  also  infrecjiu'iit,  though  »  have  been 
n-i>orted.  In  dogs  the  shaft  is  oftenest  broken,  usi  lly  near  the 
lower  end.  Comminuted  fractures  may  cH-cur.  (Jreve  found  a 
horse's  femur  broken  into  eighty-five  pieces.  In  a  race-horse  the 
up|H>r  |Mjrtion  of  the  shaft  of  the  femur  was  found  to  be  broken  into 
many  pieces.  Fissure  of  the  femur  in  the  hor.se  has  been  prtnluced 
by  a  kick.  Fiedler  saw  a  foal  with  separation  of  the  upper  epiphysis 
from  the  diaphysis  and  luxation  of  the  femur. 

The  symptoms  of  fracture,  of  cither  the  shaft,  head  or  neck  of 
the  femur,  are  generally  well  marked.  The  animal  is  very  lame 
both  when  placing  weight  <m  the  limb  and  when  advancing  it,  the 
lind)  itself  is  easily  niovtMl,  esjiecially  in  an  outward  direction 
(abduction),  and  crepitation  usually  exists,  though  if  the  fractured 
portiim  Ih>  much  displaced,  crepitation  may  Ik-  wanting.  As  a  rule, 
the  "slouching"  movement  of  the  entire  lind»  may  \h'  remarked, 
even  from  a  distance,  and  the  only  ditticulty  is  to  say  whether  the 
fracture  is  in  the  femur  or  in  the  tibia. 

The  diagnosis  of  fracture  of  tho  upper  end  of  the  femur  is  .some- 
times difficult,  because  of  the  lower  portion  of  the  bone  becoming 
ins«'rted  into  the  articular  cup  and  thus  supporting  the  weight  of 
the  body  ;  in  .->uoh  cases,  however,  tho  limb  is,  as  a  rule,  visibly 
shortened. 
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Fmrtun.  of   tl.e  n"'«t  (r.HhanU.r  U  foUow«l  by     wcllmK    «.«! 
,„ark.Ml  lanuMUHH  wl.on  the  limb  in  carruHl,  hU.w.u^  u    movrnu-nt, 

rt-nuK  of  .ho  for.anl  ntria...  and.  UKually.  by  -UhIuc  .on  ..f  th. 
atJr.  while  hunencHM  cuntnuu-H,  there  in  atrophy  of  the  «  uteal 

"•k.   an  I   a   aeprennion    over   the   trm-hanter.     Fraeture   of   one 
;;:,;:  .ower  eon^llu.   pn..uees  .everc  hK-ali^.l   P-''   ^     '^l^;; 
H..xion  of  the  limb.  Mn.ih»r  to  that  ..f  i..Hamn.at.on  of  the  .t.He-Jon.l 
S.mitl);    the   other  .yn.pton.K   of   MiHe   lanu-nesn  develop  .b.nn« 

'''ur[!:::'Z^    .attU.    the   co««.    l.    K.-a..y    unfavourable, 
particularly  if  nu.eh  hunenen.  in  Khown  when  weight  .h  plaee.    on  the 
;     Fraefuren  of  the  .Uaphy«i«  n.ay  »k,  followed  by  .U'^th     ro.n 
blLuuK   if   the   fenM,r«l   artery   Ih>   injunnl.     tW..us   union   neve 
oe"  rl   in  frac.ure  of   the   head  or  ne- k   ..f   the  femur      HeK.  an.l 
^.  r-n Itfeger  kept   ea..   of  fracture  of   the  articular   head   under 
oLrvaiion'for  oie  year  and  for  .ix  month.  -J-t'-'-V  '  ^  ;- ^:; 
was  there  any  bony  union  In-twcH-n  the  he.wl  an.l  nhaft^.     ^-en  -lur 
,.„ion   .K-cur^  the  animal   renminn  lame.   owm«  to  <lefornu^       ad 
injury  of  the  articular  eup  by  the  friction  of  splinters  of  bone      tlu 
Slar    cartilage    may    be    completely    rublH-d    awa.v^     hrac      •. 
„f  the  h.wer  cndyle  take  a  very  unfavourable  c-ourse.     In  small 
animals  fractures  o'f  the  diaphysis  are  more  promising  if    here  .s  n.. 
treat   displacement   or   shortening  ..f  the   limb.     I  nfortunat.ly.   i. 
Cthes^  two  symptoms  are  generally  marke.1.  the  "P^r  fragmei. 
b^!i„g  thrust  backwlrds  through  the  muscular  tissue,    he  lower    ,ic 
^,  wards  •  the  mass  of  musc-le  thus  interpos*.!  renders  callus  f..rmat.on 
Mt.  'or   altogether    impossible      HcH-ordecl   ..b.-rvations    4.>w^ 
lu.wever    than  even  in  largo  animals  recovery  is  not  en  irel>   out  ol 
r    .  es't   m.     Wilhelm.  i.ulml.  saw  a  fracture  of  the  femur  un.  c, 
oulh  the  horse  was  at  the  same  time  suffering  from  fracture  of  the 
ub  s  of  the  other  side.     After  ten  wc.ks  in  slings  the  horse  resume.1 
Ig        arm-work,  though  the  injurcl  limb  ha.l  become  three  uuho 
Kt.>r  than  the  ,.ther  limb.     Fracture  ..f  the  .liaphys.s  in  dogs  .> 
.       imes  followe.1  by  formation  of  a  callus  Hbrosus  and  permancn. 
C^ness,     sometimes     by     perfect     bony     union     -hI     sound  k-^ 
F  actures   of    the   shaft  are     -ss  sc-rious.  and  unite  most  quickly    n 
^:::"L  sman  mminants.  which  are  better  able  to  -t  the    i.n  . 
Fractures  of  the  trochanters  are  least   dangerous    as  the>    d.    u 
p'vent  the  animal  stan.Ung  .m  the  limb,  and  therefore  are  not  Ik 
"induce  laminitis  in  the  opposite  foot  ;    but  even  they  sometime 
give  rise  to  iH.rmancnt  lameness,  which  restricts  Uic  animal  to  muv 
wirk      The  prognosis  must  largely  dei>end  on  ih.  .legree  of  lameno 
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aMMH'iiitcil  with  the  friu-tiin>.      iitiilMTKi-r,   in  a 
iiiiioti  of  a  fnictiiri-  (»f  Ihi-  iiiumt  tnMliaiit«>r. 


horH<>, 
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Trtatment    i«  coMliiKHl  to  n-MtinK  llu-  aiiiniai.  and  if  a    h(>r»te.  to 


an- 
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phuinn  '*  '•"  >*lingM.  Tlic  mi-tlio<lH  of  nnlncfion  often  (l«'M<TilH««l 
iiNiially  inadniiMHihIf  ;  v\v\\  in  dfign  the  rnuHclcp.  of  tin-  (|nartcr 
comparatively  powerful,  and  oppoM<>  ^ireat  renistanee  to  manipulation. 
The  extension  an<l  counter  extension  recommended  often  result 
in  lhrnstin>j  the  frannienlw  further  apart.  In  dogx  it  is  Im-M  to 
approximately  replace  the  p,irt».  and  then  to  apply  a  pla.ster  hanilane. 
HtartiiiK  ffom  the  nu'tatarsus  aixl  exten<ling  as  hi^h  up  the  limh  ax 
|M>KHihle.  fastening  it  in  position  by  a  so  calleil  •'saddle."  The 
handagi-  is  pas.sed  over  the  hack  and  around  the  lind)  of  the  op|M>site 
side,  to  prevent  it  slippinn  down.  This  metluKl  often  stice«fds  in 
dogs,  hut  also  at  times  fails.  In  man.  and  also  in  dogs,  surgeons 
liave  been  suceessfid  in  curing  fracture  by  screwing  together  the 
IMtrtions  of  the  shaft  of  the  femur  with  silvered  steel  screws.  Hy 
iihserving  strict  asepsis  the  wounds  heal  readily  and  the  fracture 
reunites. 

In  larger  an...nds  both  re<luction  and  retention  are  much  more 
(litticult.  though  the  formei  is  to  some  extent  I'ssisted  by  ana-sthesia. 
Tlu"  bandages  and  dressings  which  are  often  described  can  seldom 
he  adjnsteil  in  such  a  way  as  to  give  a  .secure  hold  without  setting  up 
injurious  pressure.  I'nfortunately.  at  the  present  day,  consideration 
of  economy  generally  renders  treatment  out  of  the  (|uestion. 

Ruminants  and  swine  rec|uire  rest  and  a  comfortable  stall,  with 
plenty  of  litter  lik<'  |H'al-moss.  and,  to  prevent  their  being  annoyed 
by  others,  pigs  sliotdd  be  placed  in  separate  stalls. 

To  prevent  fracture  of  the  femur  when  casting  horses  the  .so-ealle<i 
"leg  twitch"  can  la-  strongly  recommended.  A  strong  cord  is 
passed  round  the  h-g  about  ti  or  7  inches  above  the  hock,  a  strong 
stick  2  fei't  in  length  pushed  through  it,  and  the  cord  twisted  tight, 
■*o  as  to  press  the  Achilles  tendon  agaiiist  the  tibia.  Any  attempt 
to  cxtentl  the  lind)  gives  considerable  pain  on  account  of  the  pressure 
of  the  twitch,  and  the  animal  soon  ceases  to  make  further  efforts. 
Ill  addition,  the  twitch  ilirectly  checks  the  a(  lion  of  the  extensor. 

In  an  old  horse  with  recent  fracture  of  the  lower  trochanter  of 
I  lie  right  femur  the  forward  stride  was  shortened  about  a  quarter 
I't  its  normal  length.  As  the  animal  carefully  avoided  bending  the 
^liHc  joint,  the  toe  grazed  the  ground.  In  advancing,  the  stifle 
ilcscribed  a  curve  (tutwards,  though  the  upper  part  of  the  limb  was 
i'ldttitleil.  When  weight  w.i.'^  thrown  ou  the  di.sta.-;e(l  limb,  or  when 
llu-  right   fore  foot   was  lifted,   the  oppo.site  quarter  sank   until  the 
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1      f  fh..  U-ft  ilium  wiis  ii»...u(    two  inches  lower  than 
extomal    nnt?le  of  the  Utt  Hum  w  trochanter  should   have 

t,u.  right.  At  the  P-"\-»-':/'\^j7:,r fingers  was  visible. 
apiK-ared,  a  <lepressu,„  f -' ,;.  ^Z  ^.j  „  ^oulc 'be  detected  just 
On  careful  ex.imu.atum  the  Umtr  *'/'''"'";.        ,,,,,,,i  was  procluce.l 

by   moVHlg   it.     .\s  mc    uoi.i  ,,        ,   ,,„  ..Lm-rved 

•      4-         ;♦..  t..r(h(>r  oroiiress  could  not   be  ol>str\e<i. 
examuiiitum.  its  turuui  j)io},"i 


III.     LUXATION  OF  THE  FEMUR. 


,,    ..e  horse  the  depth  of  tlu.  aracu.;^^^^^^^^ 

tbe   ligamentum  teres  tend  t.,   ,.reven       -    ;  ,,,.^.,.^^    ,„.„„„ 

Higot  and  others  '^'J"^^;  ^  ;J7,;   j    ^^l ^^I^Uy  happen.     It  is 
recorded  cases  clearly  shoNV  that  it  iiia.v  ^  ,, 

r-i"  "":;„::"i;!::  '■n::T,;;i;  ::;.»i  lU.'-  .i.'^-'  - 
::XJ^LZ£::^:sz:^^^^"''''-- 

to  doubt.  ^.     1  „  i.„.,,i  .,ri>  more  easily  broken 

o,„  ,u,pi.cc.i.  1.11.  ill  .«.-ii  '"'^:''';'" 'rr  :.r  11.1  iU.11.11' 

,,.„,.  ..,,i,,,,..|.,.«i.iii...^^ 

, win»,K».. « ■■"";'"t''':;'ii:r:.™;.?*,;x:,':i:..'. 

the   liKaiucntum   teit-s   rupture.!.     In   an  ""     "'  ,        ,      ',',„.  p..i..l> 

!L..'ss  prior  to  death,  J'^  'llj-'^'I^U'    Mi::h-^ur  and  acetal.uluiii 

where  the  linan.ent  is  i.iserte..  ",    '        ,      . ,. ,f  the  h«an.ent  was  vis.Mr. 

4,..«red  de,:,K..ed  and  snu».t  .  ••;;^;  ;;;;;;;;.  •l::..|;.ped,  en.ied  hef.jn- 
and  the  l'''>''"-f''';''''''  'f ''!  n  ^  "^,.,s..  eotvloid  ligan.ent  was  nor.nall> 
entering  the  jon.t-eav.t>  .  I  h<  t''^'  ..  Y,'  ^,,„„;„,  parvus  were  n.t-rsp.Tsnl 
,U.velo,K-.l;    the  postermr  pur  ...n.  ut    iK  K    t*    .  ^^.^^^^.^.^^^^   „     ,  ,„ 

with   eonn.-ctive    .issue.      I'r-.l  al  1>    '>^;^      "  ,.,^,„i,„,  ,.„ptu.v  of  tlii 

:.xo.f.-n.oral  joint  hud  '""Sf  '"-f''-  f '''V  kV  '  .^  erimeutU  on  .[.m^I 
li,,anu-ntun.  t.-res  and.  of  the  •">  '  ;  \l^^;^^.^  ,„.,„,,.l  hy  a  pull  oi 
l,.„lies,  found  that    luxation    vvas   in   on.    "^^"         '  ,      ,,,.,^,,  „f  the  horn 

S  ..wt.,  an.l  in  another  of  US  .wt.  ';:j',;t.;iU.. '■"'•'•'>  ^^-^  ""''  '!" 
.,,,.,,he.-.Uyloid.av.tyrenmm.M  lin.at.lu^t^^^^^^^^^ 

,apsular  iis:a.n.-nt   w.r  ':"l"""'!'-.„ '*.    '         '  ,  ,i,ul,r  surfm^.-s.     H.ah.-. 

fe,'„nr  n.ay  h.-  lu.xate.l  w.thout  '''''/*    ,;^;,  j,,,,  i.  ..ften  f.-H..- 

hserva.i....s  sh..w  that  rup  un.  ...  ;;; J|J^-;;--;^    ,,,,  this  rn,...e  ..  - 
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oxtended,  and  the  phalanges  fixed  in  a  [(osition  of  Miarkcd  plantar  Hcxion. 
It  is  unwrtain.  however,  whether  these  Hvrnptoins  were  «"X(liisiv(Ivdc|K"ri(lc>iit 
i>il  rupture  of  the  ligainentuin  teres.  Wvinan  and  Lusk  nau  eornplel<' 
luxation  of  the  femur  in  a  mule. 

Amongst  the  causes  are  violent  niovcnx-iit  of  the  iinih  on  flu- 
hip  joint,  exei'.ssive  fie.vion  or  extension  in  falling;,  and  sometimes 
excessive  lateral  moven>enf  (ah-  and  ad-  duct  ion).  The  head  of  flu- 
bone,  in  (|uitfinf;  the  acetabular  cavity,  does  not  always  move  in 
the  sanu'  direeficm,  but  may  fake  a  variety  of  positions,  f^ivin;;  rise 
not  only  to  peculiarities  in  the  symptoms,  but  intluencin>{  pro^jnosis 
and  treat nu-nt. 

Symptoms.  The  displaced  limb  is  sometinu-s  lenjjf  hened. 
sometimes  shortciu-d,  sometinu-s  ti.xed  in  a  position  of  a(hluction, 
sonu'tinu-s  in  one  of  abtluction.  Its  mobility  in  certain  directions 
may  be  limited,  whilst  in  certain  others  it  may  be  abnonuiillv  increased. 
This  resistance  to  manipulation  disfinjfuishes  luxation  from  fra<fure. 
a  distinction  which  is  strengthened  by  the  .ibsencc  of  (crepitation. 
in  any  case,  freedom  of  nujvemenf  is  lost.  Luxation  is  always 
accompanied  by  marked  huneness  when  the  limb  is  carried  (swini'inc 
leg  lameress),  though  there  is  also  nuMc  or  less  inability  to  sustain 
w  eight . 

After  a  time  the  hip-joint  appears  swollen,  though  occasionally 
swelling  is  replaced  by  a  depression,  whilst  the  np|)er  trochanter 
ap|)ears  displaced,  being  somotimes  more  prominent,  sometinu-s 
sunk  in  the  niassos  of  nuiselo.  The  skin  (iver  and  around  the  hip- 
joint  is  either  very  tense  or  abnormally  loost-.  When  the  bone  is 
di.splaeed  into  the  obturator  foramen,  its  head  may  be  felt  from  the 
rectum  or  sheath,  and  is  especially  distinct  when  the  limb  is  nu)ved. 

Prognosis  is  always  doubtful,  and  in  large  animals  geneially 
unfavourable.  Only  during  the  first  three  days  is  re<luction  usually 
possible,  and  then  is  elfected  with  the  greatest  ditHculty.  If  attempft-il 
early,  it  sonu-tinu-s  succeeds  in  small  animals.  After  rupture  of 
the  ligamentum  teres  in  large-  animals,  rela})ses  are  very  connnon  ; 
recovery  is  then  except ioiuil.  and  the  animals  usefuliu-ss  is  seldom 
restored.  In  old-stamiing  cases,  muscular  contraction  furnishes 
a  further  impedinu-nt  to  reduction. 

Cunningham  succeeded  in  replacing  the  l)<in<-  In  three  cows:  recoveiv 
tiillowed.  In  the  ua.se  of  two  hor.ses.  however,  he  was  misiicLcssfiil.  Tvi-ty. 
icduced  a  luxation  of  the  femur  in  a  goat,  although  treatuu-nt  onl\  com- 
iricnced  three  weeks  after  the  injury. 

Treatment.  Large  animals  are  cast  on  the  sound  side  and 
ana'sthetised  ;     and,   as   the  o()erat()r's  strength   is   not   sufficient    to 
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q;,2  mFI,A%«MATION    OF   THE    HlP-TOlNT. 

.l«,i ...  limb,  i.  bccmo,  »«7->; ;:":;r;oct:'i  t^. 

Thi.  may  .omrtim...  be  .ta.c  '■J, »"'""";,   X  latter  I.  in.I»..»ll.l.- 

of  accomphshim-nt.     In  Kan-t.n.  f  thrusting 

a  thick.  n.una  piec-  of  w..o.l  »-»-..,.    h.   h    so  s  t h  g 

i,  .,,  a.  n.-ar  tho  pubic  rcg.on  ^ . ^^'^f ,  '  '^^   /^^^.f «,,,  .tr.h-r.  and 

on  the  tibia  to  ••---V^^':';',;:";;:  r    T  0  onrltor.  with    his 
so  raise  the  .Usphice.!  head  of  the  ^^'""'^;    /  ,         ,,,.  „„„,,.,, 

hand  on  the  hea.l  of  the  boms  then  .•^'--^Jj^^"'  ,        ,„,  ..,,. 
„..Uwards  or  ^<-^^^^^:^     'Z^..r..r.,  accon. 

,„n.ed  by  !^  ''     VJ^'';^;J^i  .^^  ,,„,,  regained  control  of    the  hnd.. 

i,    lying   down,   which   might    cause   a   rehvpse.      I  rolon^d 
absohiteiy  necessary  in  uU  anunals. 

IV -INFLAMMATION    OF   THE   HIP  JOINT   (COXITIS) 

VVtth  the  exception  of  the  elbow-joint,  the  coxo-femoral  artuu- 

WiTH  tm  txtepiu.  ,iu,.,.se  Hrocesses,  and  m  horses 

lation  seems  least  of  ail  subject  to  d.suvse  F  >^'"        ■  ^^.  j,, 

:r:ir  1^;;  xi; ..  .He'u«.n,™. »„■» ...,. ...  ....■ 

„„:;;;;';;:'il':;;  ,';:i'i:i,  „».u. .  .b. « i 

"'"s;::.a,.. u* .i....  o,  n.  "^pi^;"^- -"l,;:  ;:: 

rti:^=t-V':,;;:i— :SJ: ■ 

tubenulosis.  ,„,.i„m  coxa'  soniie,  so  comniin 

The  chronic  iiiHammation  termed  nuiluni  loxa  stnm, 
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in  men,  is  cxcjfdingly  rare  in  animals,  though  Faikc's  oiiMcrvations 
show  that  it  doos  occur.  Schrader,  who  specially  studied  this  form 
of  disease  in  horses,  also  describes  it  as  very  rare.  It  is  seldom 
recognised,  even  post-mortem. 

Symptoms.  I..ameness  is  more  or  less  severe,  deiK'nding  on  the 
degree  of  inflammation.  In  cattle  the  diseased  limb  is  extended  with 
the  toe  turned  outwards.  The  gait  is  of  a  rolling  character,  the 
limb  being  directed  outwards  and  carrieil  forward  in  a  .semicircle. 
It  is  apt  to  collapse  under  the  animal,  especially  when  turning  on 
the  diseased  side.  In  the  horse  the  symptoms  are  similar.  As  a 
rule  the  quarter  is  tilted  and  atrophied,  the  animal  moves  diagonally, 
or  away  from  the  lame  side,  the  limb  is  abducted,  and  ill  harness 
work  the  leg  and  shaft  on  the  sound  side  show  marks  of  friction. 
Sui)puratiou  is  notified  by  great  increase  of  lameness  and  cellulitis 
in  the  region  of  the  joint. 

Course.  The  cases  of  hip-joint  disease  in  cattle  seen  by  Harms 
generally  took  an  unfavourable  course.  A  few  improved,  but  none 
completely  recovered  If  lameness  be  marked,  it  is  best  to  slaughter 
the  animal.  In  horses,  contusion  of  the  hip  generally  terminates 
in  recovery  in  about  fourteen  days,  but  arth  ■  and  di.sease  of  the 
ligament  inn  teres  are  incurable. 

Treatment.  Rest  is  of  the  first  im|»ortaiue.  If  necessary,  the 
animal  may  be  slung,  otherwise  it  should  be  provided  with  abiuidant 
bedding. 

Recent  contusions  an<l  strains,  if  accompanied  by  severe  pain, 
are  treated  with  cold  applications.  If,  after  a  week,  there  is  no 
marked  improvement,  a  biniodidc  of  mercury  blister  may  be  resorted 
to.  Setons  and  firing  are  also  useful,  though  their  etticuey  chieHy 
depends  on  the  rest   which  they  enforce. 

V.     INFLAMMATION    OF   THE    BURSA   OF   THE   GLUTEUS    MEDIUS 

TENDON. 

Anatomy.  The  M.  ^'hitcus  medius,  wliicli  represents  an  eNtension  of 
till  M.  lon^jissiraus  dursi,  U,  in  tlie  lioise.  inserteil  on  the  femur  l>y  two 
tendons  and  a  ninscuhir  slip.  One  of  the  tendons  is  iittiiclied  to  the  sunnnil 
of  tlie  great  trochanter,  tlie  other  plays  over  the  ridge  in  front  of  the  same 
trochanter  hy  means  of  a  synovial  hiirsa,  and  is  attached  below  to  the  crest. 
In  horses,  inHamniation  of  this  bursa  or  the  tendon  produces  a  peculiar 
lameness,  which  was  first  desciil)ed  by  K.  (iiinther,  and  afterwards  hy 
Heyniird  and  others.  In  I'.nglaiul  the  disease  has  been  called  trochanteric 
(Wilhams),  or  false  hip-joint  lameness. 

Causes.  This  disease.  whi<h  is  not  unconnnou  in  horses,  may 
be  causetl  by  bruising  of  the  bursa,  or  violent  strain  of  the  tendon. 
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,,;,4  BVKSSTIS    OF   THK   «)LrTElTH    MEPUTS. 

Br„i..s  an.  pr.Kh.rc.  ..y  fall-,  hy  oollisi..ns  with  the  -"^^^-'^  Jj^ 
blow,  with  u-uvv  iMHlies.  Htrains  n>sulting  from  heavy  draught-work 
,  hv  tallin,  w  th  the  hind  li.nb  bent  under  the  b.<V.  or  when  the 
„  a^  catches  the  heel  of  one  of  the  hind  sh.H...  in  the  collar  shank. 
Sen  .  ing-up  is  also  said  to  produce  it.  Horses  w.th  slopu.g 
r;;:!^!;;:.!  'light   nu.scular  development  scMU  prcKHsposed  to  such 

"^'^e.  The  disease  consists  in  a  bursitis  or  tenositis.  acute  or 
ehnm".  the  tendency  always  being  towards  a  chron.e  cond.t.on 
Wt  u-  issue  depends  to  sonu-  extent  on  the  in.t.al  n.jury.  and  on 
Z  treatnu-nt  adopted.  Inder  appropriate  treatment  lamenc.s 
V  lup,H.a.  in  four  to  si.,  weeks  ;  but  if  neglectec  ,  and  espee.ally 
i     I   primary  injury  be  severe,  the  condition  n.ay  becon.e  chrome. 

The    prognosis  d;pends  chieHy  on   the  stage    -»«»..!   am 
.everity  ..f  the  disease.     When  Uuneness  is  recent  and  shght    and    he 
;::;„al  can  be  rested,  then-  is  good  hope  of  -.'-ry.  bu      ^.s  .  Is. 
in   heavy  draught -horses  and   in  ridmg-horses  than  m  sue  1  a.s  arc 
e  p  e.    in  the  lighter  forn.s  of  draught.     Marked  wastm^  of  muse  e 
.existence   of   swelling,   and   severe   or  chronu;   huneness    rende. 
:,..>sis  doubtful;    ami   where   there   is   1--;'^.  .vnd   o^.^ 
vith  abrasion  of  the  cartilaginous  overmg  ot  the  b.me.  there   can 
nt  le  chance  of  recovery.     T'-.e  suggestion  that  the  bursa  sonu-^ 
L      conununicates  with  the  hip-joint    ami  that  disease,  ma^^e^ud 
to  the  latter,  .cems  based  cm  insutticicnt   kmnvledge  ot  anatcmi.N. 

Svmp  oms      In    recent    acute    intlanunation     there      .s    mereasc-.l 
,v.cn  r    ."v  Ihng  and   pain   .u,   pressure  over  the  great  trochanter. 
W    '     vsting.  tl!:  lind.  Is  usually  Hexed,  though  s.unetnnc-s  no  change 
a      be  detected  unt.l  the  horse  is  exercised.     When  nu.vu.g.  the  t.    - 
:;;.,  .,,i.lc  is  shortened  :    less  frc.uently    there  .s  a    -'-;;V   ^     ' 
,,.„  ,„„,,  ,,,,,,,,  tlK>  la.st  phase  of  the  stndc-  .s  complete.   ^^-'-^^^^ 
generally   moves  obli.iuely.  as  does  the  dog.     he  sound  sule  1,  m, 
n.r  ..  forward,  and  the  Ian,  ■  lind.  dragged  and  rotated  nu.re  o,  le.~ 
;::.'l!v.     Hyplacing.lu.luuul.mthemuUllc-trocaner^^^^^ 
.....vcmcut    .listinct  crepitation    -nay  so.netuncs  be  ''^- -  -^ 
vaginitis    crepitans);    at   a  later  stage    the    musclc-s    ot    the    ,,u,ut. 

liiM'i.iiie    atrophied.  „   , 

'"  T.U  <lighn-r.  and  especially  the  chronic,  forn  -of  anu-ness  an 
„f,,,.  only  appan-nt  when  turning  or  whc-n  nu.vmg  heavy  load^ 
;t    horse',    the,   drawing   with  the  sound  leg.   and  endeavourn,g   f 

shorten  tlKMH-riod  of  loading  of  the  diseased  .me 

Sinnlar   syuM-funs.    however,    are    .eon    m    other   f^^--\- 

.,.  old    ea.ses  of  fractured  pelvi.  ;    the  diagnosis    nmst  the.etou. 
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based  principally  on  tlio  local  changes.  The  crepitation  sound  is 
the  most  trust  worthy,  for  both  the  swellinj?  and  pain  may  be  caused 
by  injtiry  to  the  upper  triK-hanter. 

Treatment.  Heeent  lases.  exhibitiny  atnle  inflammatory 
symptoms,  are  best  treated  by  absolute  rest,  and  eold  applications, 
such  as  douches  or  refnuerant  lotions.  Where  bruisint^  of  the  hip 
is  plainly  marked,  warm  fomentations  may  be  more  beneficial. 
Blisters  may  afterwards  be  used.  and.  if  unsuccessful,  can  be  followed 
by  s«tons  ;  the  at  iiial  cautery  has  been  employed  with  j^ood  results. 
Rest  should  be  c<mtinue<l  for  some  tinu'  after  the  disappearance 
of  huneness  :  too  early  return  to  work  is  liable  to  be  followed  by 
relapse.     Souu-  horses  only  recover  suHiciently  for  lij^ht  draught. 

VI.     PARALYSIS  OF  THE  HIND  LIM3. 

The  muscles  of  the  hind  liiiil)  icceivc  their  nerve  supply  from  the 
lunibo-sacral  plexus.  The  priiici|iid  nerves  are  (I)  the  iliaco-niusculur, 
(2)  anterior  and  posterior  (iliitcd.  (.'{)  ioiteriorcrural.  (4)  obturator,  and  (.T) 
the  >;reat  sciatic.  The  iliiico-niusciilar  nerves  supply  the  psoas  and  iliacus 
nni.scles  :  the  anterior-  gluteal  nerves  furnish  briinihes  to  the  three  jjluteal 
muscles  and  the  tensor  vajilrue  femoris  :  the  pustcrioi-  gluteal  supply 
parts  of  the  su|H"rtieial  and  deep  fjhiteai  nniscles,  the  hiceps  femoris.  the 
skin  at  the  hack  of  the  thiuli  4  or  ">  inches  hclo.v  the  tul.  r  ischii,  the  serni- 
teudinosus  nniselc.  and  j;i\('  olT  a  branch  to  the  interTial  pudie.  which 
supplies  the  iK-rineuni. 

The  anterior  crural,  the  second  lar<.'cst  iicivc  of  the  plexus,  descends 
between  the  p.soas  muscles  to  supply  the  sartorius  and  ipiadriecps  extensor 
cruris.  It  also  furnishes  sensory  twiijs  to  tiie  iiuier  surface  of  the  thiflh. 
The  obturator  nerve  follows  the  artery  of  the  same  name  downwards  and 
backwards  to  the  obti  lator  foramen,  throufih  which  it  |)as.ses  resting  in  a 
•iroove  on  the  antero-exteriial  margin,  and  on  emerging  from  the  pelvis  it 
supplies  the  obturator  extcrniis.  add.ictor  jiarvus.  adductor  nuigmis, 
|M-ctineus  and  gracilis  iiuiselcs. 

The  great  sciatic  nerve  gives  branches  to  the  obturator  iiitcrnus. 
pyriformis,  gcnu-lli,  <(uailratus  femoris.  semi-membrauosus.  lower  poitien 
of  the  biceps  and  semi-ti'n<liiiosiis  nniscles;  opposite  the  small  sacro- 
sciatic  opening  it  gives  origin  to  the  external  popliteal  nerve,  and,  towaids 
the  upper  end  of  the  gastrocnemius  muscle,  tlie  external  sa]ihenous  nerve. 
The  gtvat  sciatic  is  continued  as  the  internal  popliteal,  which  is  again 
contiTUied  bv  the  posterior  tibial  nerve.  The  I'xtcrnal  popliteal,  after 
furnishing  a  branch  to  the  biceps  femoris,  divides  into  the  nnisculo-iutaiu'ous 
and  anteri(U-  tibial  nerves,  which  supply  the  extensor  pedis,  exteusnr  brevis, 
peroucus  and  tiexor  metatarsi  muscles.  The  internal  ))oplitcal  nerve 
sui)plics  both  heads  of  the  gastrocnemius,  the  solcus.  )Mi])litcus.  ])crf(U-atus. 
perforans.  an<l  ticxor  aecessorius  uiii.scles.  It  is  the  sensory  nerve  for  the 
lower  jKirtions  of  the  hin<l  limli. 

A.  Paralysis  in  the  region  supplied  by  the  gluteal  nerves. 
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of  immlvxiK  ..f  tlu<  a.itvrior  braiuluvs  cutis..!  I.y  a  nonnmui.      T  u- 

patlnt. a  s.-ven-vo«r-..l.l  hH.Umk. «»'<'w.>.I  Kra.luall.v  mlva.u-.nn a  rophy 

of  th,.  Klutoal  nu.soU-s  of  tlu-  U'ft  sid.-.  whirl.  »MH-anu'  so  mark.-l  in 

fivo  monthH  as  to  ri-sult  in  t».r  bon.-s  »..-in«  ain.ost  .lon.uU-.l  of  nu.sH.- 

«,ul  a»iH«aring  ain.ost  lik.«  an  ..steoiogical  pn'p.«rati..n  :    tl..-  in.is.u.s 

of  thr  thigh  and  l.mc-r  thigh  also  suff.Tvcl  si-v.Mvly.     At  hrst   th.-rc 

>vas  .mlv  inswuro  gait.  b,.t  this  sy...pto.n.  always  ,nark.-.l  when  ll.r 

hors<.  wxs  turned,  gia.h.ally  ht-can.e  aggravat.-<l.     Hnally  (he  l<.*v. 

part  of  the  limb  was  kept   iH-rmanently  tlexe<l,  an.l.  <lurn.g  for.e.l 

exorcise,  was  slid  along  the  ground  and  set  down  with  a  tapping,  n.- 

s.H-..re  movement.     The  ba.-kward  portio..  of  thi-  stride  was  short.M.ed. 

On  post-morter.i  examination  a  nei.ron.a  the  si/.e  of  a  ,..ge....  s  egji 

was  fo,.nd  .m  the  n.iterior  gh.teal  nerve  4  inches  fron.  .ts  po.nt  ot 

''^' R.,lolT  described  a  sin.ilar  case.  Here,  however,  th.-  horse  b.-can.c 
lame  suddenlv.  and  .arri.-d  the  atT.-ct.n!  lin.b  too  near  th.-  ..nd,  !.• 
line,  as  well  as  .-xtemling  it  too  far  f..rwards.  In  tin.e  the  n.usdes 
of  the  .(uarter  wast.-d  t,.  a  gr.-at  .-xtent.  It  s,-e...s  probable,  l.ow.ner. 
that  in  this  case  the  posterior  glnt.-al  nerv.-s  were  pa.alysed.  a> 
siigg.'st.-d  by    the  abnormal  adduction  of  the  limb. 

B.  Paralysis  In  the  region  supplied  by  the  great  sciatic  nerve. 
IVralysis  of  the  great  sciatic  nerve. 

Paralysis  of  this  ncrv.-  has  been   observed   in   h(^rscs  and  doj.'- 
The  causes  are  :    U'si.ms  in  the  course  of  th.-  m-rves.  o.  disease  of  the 
spinal  cord  or  brain.     Disease  of  the  spinal  cor.l  nsually  prcHbuc^ 
.lo..ble-sid.-d  paralvsis.     In   hors.-s  sciatic  paralysis  may  ri-sult   tron. 
falling  (m  the  haunches,  slipping  in  h.-avy  dra.»iht.  forc.-d  extensi..., 
of  the  hind  limbs,  compr.-ssion  of  the  nerve  by  tumours,  or  exostoses 
or    from    svst.-mic    infection  :    in    .logs  the  usual  causes  are  falln.L: 
from    a    height,    severe    bruising   of    the    hi.ul-.|uart.>rs.    and    neurit;^ 
folh.wing    dist.Muper.     Albert    found,    on    post-mortem    .-xa,..mat.on 
of  a  horse  which  had  b.-en  tr.-at.-.l  for  thr.-e  months  without  elTcrt 
the  rcsi.luum  of  a  bUxxl  extravasation  surrounding  th.-  n.-rve  at  tli. 
point   where  it   left   the  pelvic  cavity.     The  tissues  below  this  pun,' 
w.rc  atrophU-d.  and  the  muscl.-s.  esin-cially  the   M.  ri-ctus  b-mnn~ 
had   undergone  extensive  fatty  degeneration. 

In  a.ldition.  parapU-gia  is  by  no  means  uncommon  m  dogs,   an  , 
.-ven  in  hois.-s  :    in  the  hi.ul  liml)  the  gi-.-at  sciatic  n.-rve  is  atf.-ctc  ■. 
and  in  the  opposite  fore  limb  t!u-  axillary   plexus.     Such  .-ases  mi 
clearly    of    cerebiai    origin.     Ti.e    condition    described    by     Hi-cl     - 
pa.aiysis  oi   the  hip  nei  ve.  appears  to  l.avc  been   paraplegia.      !•  t ;  ■ 
saw  paralvsis  of  the  right  lore  and  left  hind  limbs,  which  was  u 


Hy'  i 


j  I 


r.\R.\I.VSIS    OF    THK    HINP    1,1MB. 


m- 


iin|>r<iv»'il  afli-r  llirc*'  tnoiiths'  tri'iitnifiit.     'I'lu' al)st'n<M'  of  iiiiivsilicsia 
and  of  iinisculnr  atropliy  pointed  to  its  ct-n-bral  natnn-. 

Symptoms.  Paralysis  of  tlic  uri'at  sciatic  is  accompanied  hy 
jjencral  lameness  or  complete  inertia  of  the  linib.  llie  muscles  involveil 
inelndin^  the  biceps  femoris.  senii-membranosns  and  >emi-tendinosns, 
and  in  conse(|iiencc  the  Tnnb  is  no  lonjter  capable  of  free  movement. 
The  limb  lumps  limply  from  the  hip  downwards,  the  tendo  Achillis 
is  rela.\<'d,  an<l  neither  hip.  stifle,  nor  hock  can  be  voluntarily  tie.xcd. 
(hi  enforced  movement  tlu'  lower  part  of  the  limb  is  jerked  upwards 
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Mud  forward>  l>y  the  sudden  contraetion  of  the  cxtcn.-n--  ot  the  -title, 
the  foot  with  the  |ilialan;:es  bent  is  draji^ed  on  the  u'lountl.  and  in 
dujis.  the  dorsal  surface  of  the  toes  is  soon  rubbed  law.  Haikin:; 
i>  very  difficult,  the  fetlock  coming  incontact  w  it  h  the  ground.  WIrii. 
however,  by  external  help  the  limb  i-  |)laccd  in  its  normal  position. 
it  is  able  to  sustain  weight  in  the  usual  way.  because  the  e.\ten»or-  ot 
stifle  fi.x  that  joint,    and  with  it     the  other  joints     f    the  limb. 
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Mciller  saw   three  cases  of  sciatic   paraKsis   in   do<rs.   one   in  a     St. 
llcrnard,  one  in  a  bull-dog.  and  one  in  a  working-ilog.     (in  JJeiUn.  and 
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throuKlu.ut     (ionnany.    largo     numlxTs    „f   .l..gs   an-   ..mployv<l     for 
.Irawing  Unht  oarts,  s<.mftinu.H  singly.  somoWmcK  ...  ,.a.rs        Ihey  arr 
,  f  n.,  deternnnat..  l.rml,  a.ul  vary  fr.,.n  tho  siz-  of  a  .ollu-  up  to     Imt 
„f  a  hoar-ho,.n.>.)     In  o.u-  cane-  the  .log  l»«l  falln.  from  a    w.mlow 
a.ul  at  first  show.nl  .o.nplHe  paraplegia,  which,  howevor,  .l.sappeaml 
after  a  few  .lays,  leaving  one  lin.b  atT.K.t..!  with  sc-iatic  amenesH,  wlu.h 
also  ,lisap,K-aml  soon   afterwards.     The  seeon.l  .log  iH.ame  afTeete.1 
a,.,ing  ......valescen.e  fron.  .lislen.,H-r.  an.l  in    the  th.r.1  the  lanu.n.-.> 

had  no  apparent   .-ans.-. 

Mi.ller   has   se<'n  an.l  desoribe.l   om 

las.-  of  paralysis  of  the  Internal  popliteal 

nerve.     In  this  .lis.>ase  the  nuiseles  lyini: 

at  the  j)osterior  surfa.'e  of  the  tibia  arc 

a»T.H-tc.l ;    plantar  Hexion  is  inil)ossiblc. 

that    is   t.>    sav.    the    h.K-k    .annot    !«■ 

,.xten.l.'.l  nor  "the    toot    rtex.-<l    (in    the 

plantar    sense).     As,    however,    in    tiir 

horse  tl.-xion  of  the  IukU  bnngs   botli 

flexors  of  the  f<H)t.   an.l  cs|XHnally  tlu 

ten.lon    ..f   tlu-    flexor    iR-dis   iH'rf..raii> 

into  tension,  the  phalang.'s  are.  ui  tin- 

lameness,  n.rcssarily  fixcl  in  a  |)os.liu, 

„f  plantar   flexion.     This    is    .-siH-ciall.N 

n.)ti«rable  when   the  animal  stands  m 

llu-  paralysed    limb.  b.>causc    the  ii."  1 

is  then   .■xc.-ssiv.-ly   Hex.-<1.     It    is   >til 

possible,   however,   to   place   w.'i-ht    -i 

the  limb.  b.-cause   the   .Vchillcs   tcn<lni 

fixes  the  hock. 

Tlie    lindt    is   advanc-d  with  all  Hi 
j„i„ts  ..x.vssiv.-ly  tl.'M'<l.  the   foot  bcin 
liftc.l  very  hi^h.    and  srt   <lown  w,tl, 
..»  .     till,     ic'tioii  as  a  whole  bcaiii 

,s    pasMvc.  an.l       il>    atf.ct      n,  ,      ^,,^,^,„.  MHata.>. 

p.-culiar  t.'odinous  apparatus  (s,v      Kuptnn 
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(inatnmical  (thang^M  in  the  ncrvo  in  Hi*  «'(»urHt»  l)otween  the  gaK.trcKMU'mii 
muwIoH. 

Nooanl  wvw  fractiiriKl  iK'lvin  in  tin-  iiorsc  procluco  syniptonin 
cloHely  Himulnting  this  IniiM-neMs. 

As  an  ex|X'rinu'nt,  MillhT  dividcil  a  li(»rs«''s  internal  |)o|)liU'al 
norve  just  Ix'fori'  its  |H>int  of  t-ntry  Ix-twtM'n  tin-  nastrooneinii.  Tlie 
animal  at  nnvv  assiinu'd  the  |M>sitii>ii  aixivi'  (U'scriiH'd,  tlu>  fftl(H'k- 
joint  showinn  plantar  flexion  and  tlic  foot  lu-inn  cxcfssivcly  raised 
during  the  forward  stride,  though  not  (|iiite  in  the  same  awkward 
way  as  in  the  other  ease,  in  which  the  inunediate  cause  of  the 
paralysis  was  |MThaps  more  centrally  situat*'d. 

The  prognosis  in  all  eases  of  paralysis  should  he  guarded.  It 
varies  with  the  causes  which  have  produced  the  condition.  In  recent 
cases,  where  the  only  diseoverahle  ca>ise  •  •,  exposure  to  chill,  aiul  in 
those  due  to  falls  or  strains,  the  prognosis  is  more  favourahle  than  in 
old  standing  eases  with  marked  muscular  atrophy.  In  incomplete 
paralysis  the  forecast  is  more  favourable,  hut  in  complete  sciatic 
lameness  the  outlook  is  had.  especially  if  .here  he  local  ana'sthesia. 
Rwovery  is  still  jMissihle  where  sensibility  and  irritability  to  the 
Karadic  elect  rie  current  is  preserved.  Though  Miiller's  case  of  internal 
popliteal  paralysis  ap|M-ared  incurable,  the  <a.sc  of  sciatic  paralysis 
in  the  <log  pnHluced  by  a  fall  improved  so  much  in  fourteen  days  as 
to  warrant  e,v|H>etation  of  complete  recovery.  The  two  other  ea.ses 
were  removed  from  observation,  but  appeared  favourable,  the  disease 
not  being  of  old  standing. 

Treatment  is  seldom  very  satisfactory.  Slrycimia.  glycero- 
phosphates, and  formates  may  be  admiu'stcred  with  advantage  in 
some  ca.s«'s.  L(K-ally.  eountcr-irritatioii,  massage  and  cleitricily 
may  be  tried. 

G.  Paralysis  of  the  external  popliteal  nerve. 

Paralysis  of  this  nerve  has  been  frcijuentiy  oiiservcd  in  horses. 
Ill  some  cases,  there  may  be  a  history  of  injury  to  the  animal,  con- 
tracted by  running!  away,  by  slipping  when  galloping  on  wet  pastiu'c. 
or  by  falling  when  leaving  a  rai'way  horsc-l)ox.  Sometimes  this 
paralysis  follows  a  severe  attack  ot  strangles,  dithciilt  parturition, 
fracture,  or  lacerated  wound  of  the  thigh  ;  but  often  there  is  no 
knowUnlge  of  accident  to  the  animal,  or  visibk  sign  of  woiniding  or 
bruising  of  the  atficted  leg. 

The  lameness  is  distinguished  by  symptoms  of  partial  or  complete 
loss  of  power  in  the  Hexor  metatarsi  and  the  extensor  muscles  of  the 

iinnnal.  bearinir  wciu-ht  with  the 
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resting    naturally  ;    or    the    stifle    nuiy    be   dr(X)iK'd,    the    hock 


ti^iUii 


!i 


if  .  ;- ' 


i-ji  ■ 


•  » 


»4<> 


1>\K.\I,YS1»*   OK  THK    HIND    IIMH. 


L+1 


..xtvn<l.-.l.  ami  tlu-  f.tl.Kk  un.l  front  of  llu«  |mst..m  nstum  on  t  ..• 
IroJ^.  I..  «avan..in^.  the  limb  apiH-urs  in  ..wHI.  .K.-omu.^  r.«  .ll> 
';,on.U-.l  ba..kwanU,  an.l  tlu-n  .lra««..l  forward.,  n-n.-w-n^  .-on.aH 
with  t.H.  .round  by  .b.  H-x-l  fotl^.k  or  «»'^P''-'•^7''^  ^J*  ,  ^ 
,„.„.  h.  bm-kinK.  at  first  tb.  fctl.K-k  is  stra.uhton.-.  an.l  tb.  bn  U 
;..;,;,,  to  tbe  groumi.  tb.M.  tb.  foot  is  drawn  stitfly  b-ukwards.  l.- 
tV,l,K.k  is  su.ldonlv  sbot  forwanJs  and  tbe  b.H-ls  are  ra.s..d  fro.n  b. 
Jr  und.  At  libortv  in  a  ti.-l.l.  tb.  .mtinU  c-an  -"•-•  '-'''"^  ";' 
fM,V.tiv,-  bn,b.  wbici.  ton.  lu-s  tbo  ,ronnd  by  tbo  front  of  tlu-  fetloA 

ami  t.H-wail  of  tbo  foot.  »•  ,i.„  ..vt.-itml 

,,,uf.anxg«v.-  a:,  oxcciient  .U.s.ri,.t...n  of  paralys.s  ot  tbo  cxt         I 
,...pH,,a,  nerve  as  early  as  1S4S.     His  .-ase  was  eansed  by   a  • 

:..,;„usion.  an.l    w.is   nnsnccossfnlly    tn-ate.!    by    n-.H-atcl    bl.stcrn., 
along  the  eonrse  of  the  nerve. 

S/.i,b.n  states  baving  s.H>n  paralysis  of  tbe  external  popliteal  nuN. 
eonse.,iient  on  injury  by  small  sbot. 

An  interesting  ease  of  tbis  kind  bas  U-en  reeorde,l  by  Molle.^     .An 
.ight-vear-ol.l   Belgian  gel.ling  was   one   mornn.g    »"<''«'«"»'  "    '" 
Itali    witbout    visible  eanse.       S..n    next    ..ay.   be   -'"''«;•<     ;";^;' 
..,...,,,aintv  in   moving   bis  bin.l   limbs.  '^-^':^^^^^  y^'^^'^'^^'T^CA 
but  it  soon  b..ean.e  ..vi.lent  tbat  only  tbe  ngbt  Inn.l  Innb  was  at       . 
Wbilst  tbe  left  bin.l  lind,  was  move.l  an.    ^-'«''\^^''^^:';"•*•;  ,         ' 
tb.-  usual  way.  .be  rigbt  leg  was  earru-.l  elos.-  to  tlu-  nu.ldle  bn      f 
bo.U  (a.l.b..t.-d)  ami  was  pla.-.-d  to.,  far  m  a.lvan.e  ami    ..o  ...a 
right  si,le.  ...using  the  animal  t..  fall  f.wanls  the  r.gbt  sub-  .      >   I 

as  onlv  sav..l  from  .■.>mi..g  t.,  tbe  gn.un.l  by  a  rap..l  spr.ng   «•  1 

,,.   u.,Vfo..t.     At   tbe  sante   tin.e  tbe  ..tiHe  an,,     luu-k    jon.ts     «.. 

ev.essivelv  .-xtencbH..  an.l  the  pbalang,-s  H.-xe.l  (plantar  Hexum).      1 1. 

.ait    wasVhnnsy   an.l   ins..eure   in   the   higlu-st    ^^^•^^'-   J^^'^^'^l 

LuU  r....um.,l  at  .-v.-ry  step:  tbe  animal  was  nu-ap-ible  of     ru  U 

T,„.  ........rtaintv  ..f  walking  was  aggravat.-.l  by  the  abnonnal  Hex   > 

';\,,,  ,,,„,anges.  wbieb  at   times  eause.l  the  annual  to  walk  on  ,1, 
fiunt    of   the   f.'tl.-  A-joint    itself. 

V  passing  a  roju-  r.anul  the  right  iVtIoek.  an.l  so  .Irawmg    be  lu„ 
...twin 'is  ami  exteluling  the  fetlo..k  ......  tinu-  .1...  annua    a  temp  . 

,..  ,uove.  walking  .n-eanu-  ,H-rf.-etly  .asy.      lun..e.l.at.-ly  mu-I    ass^ta 
was  withdrawn,  however,  tbe  prevous  .btb.ultu.s  returne...     A    1 
,,,  „„,..„,,..,  ,bange  in  tbe  limb  ...ul..  he  n.jted,  nor  -as    h'-  • 
sign  of  l.Kal  pain  or  inrianunation.  but    by  plae.ng  the  ba.u.  o     .1 
limb  .lurin«  movement,  tbe  museles  in  front  ..f  the  t.b.a    as    w.-l 
•  he   semi-t.-n.liu..sus.    s,.mi-membn,r.nsus.     an.l    i....T<    b-mon-    ^^■ 

toun.l  to  remain  relax.nl  an.l  without  ui..v.-ment.     Sensation  m 
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low<T  |wrtH  of  tlu'  thi^h  iunl  almiil  tin-  |ilmlaii>{<'s  wan  also  iiii|mir)-<l. 
Thf  uninial.  liowrviT.  n-KiilaHv  rca(l»'<l  to  Miniiili  in  the  rvnum  of  tin- 
i|iitirU-r  and  u|>|M>r  thij{li. 

Tliri-*'  wwks  aftor  tlu-  first  ap|K'araii<i'  of  lanx-in'ss  an  inHannnatorv 
sw<'llin)j!  apiM-art'il  iM'twccn  the  aims  an<l  tnlxr  iscliii.  sliowfil 
ti  lilt  nation,  anil  on  iniisioii  dixliarKtil  ahoiit  two  (|iiarts  of  viiy 
otTcnsivf  liiinpy  pii'<-  AftiT  fiilarninn  tin-  oritiif.  Ilir  lianii  could  ix- 
intriMliii'iil  into  an  cxtciisivr  ciivily  consisting  ..f  several  divisions, 
some  l.vinjj  Im'Iwccii  the  iiiiis<les  of  llie  (|iiailer.  s.iine  in  (lie  piiiapnxtal 


Km.  'I'S.l     ^^llilly^i^  "f  tin-  cxt.inal  puiilitiMl  iicivi-. 

conneotive  tissue.  Except  for  compression  by  the  abscess,  the  rectum 
-cemed  to  have  esca|K-d  any  disease  change.  As  the  abscess  cavity 
closed,  the  difficulty  in  movement  ^jradiially  dimi.ii-hed  thoujili  the  f^ail 
tor  long  remaiiuHl  uncertain.  es|H-cially  when  the  horse  was  on  uneven 
j.M-ound,  the  phalanjtcs  failing  to  be  extended  and  t  he  animar'  knuckling" 
Mt  the  fetl.K-k.     At  this  stage   the  animal    passed  from  observation. 

There  can  he  no  doubt  that  the  abscess  originated  in  the  iiaraiiriHtal 
ronneetive  tis.sue  in  consi-ciuence  of  infection  from  the  rectum.  It 
,!,,.-,  extended  hetv.M-nthe  muscles  ..f  the  (|uarter  ami  pressed  on  the 
neat   sciatic  nerve,  so  that   both  the  external  and  internal    popliteal 
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luTVi-M  *.•"•  rtfftHt.il.  Tho  HymptoniM  .hu.  to  injury  of  tlu-  .•xtrri..il 
,H.i.lit..al  vivn-  m..n.  innrk.xl  Ih-<-.»w.  tho  fiiiKti...!  of  tho  iiuis^l.- 
Hupi.liiMl  l)V  tho  inforiuil  iH.,. lito.il  (n.iHtr.Kiu'miiM.  H.-xor  |HTfor.iiiH. 
,H-rfonitu..&..)  WHH  partiully  rr|.l.u..l  by  th.-ir  tomUnoiW  H|.,.amt...  ; 
thin  .xpluinH  whv  woinht  could  ntill  In-  iH.rn.-  on  tin-  limb. 

The  prognotU  shoul.l  U>  n-s.TV.-.l.  It  in  n...n-  l.o,H.ful  wh.r..  tl... 
1,«.  „f  iH.w.T  aPH,.^  from  bnuHinK  or  .-VMU-nl  I.huI  u.jury  :  but  in 
most  i-iXM-H  «-o:u|)l.-t.-  r.r..v.-ry  in  probU-n.ati<Hl.  .     ,      ,  ,    i 

Treatment.  For  a  f.w  w.vkn  at  ♦'  iHjjinninK  n^t  .I.0..M  1m 
„n-s,rilHMl  ;  lat.-r.  pro«r.-Hsivo  vxvn\xi'  u..  ,  Ik-  ..n.ouran.-.!  Counl.T 
irritation  apj.li.Hl  ovor  tlu-  atT,Ht<.l  n,us,U-s  an.l  tboH«-  wlu.l.  ap,H-Mr 
a,roplu..l.  follow.-.l  by  nuismi^.-  of  tlu-  n-nion.  is  oft.-n  lH-n..f..-.ai. 
HoulVv  .un.l  on.-  .as,.,  an.l  Ca.liot  anotluT.  .n  thrit.  wtt'»"*-  »'> 
bli.,..rinn  an.l  .-x.-ni:.-.  Turninjj  tl..-  pati.-nt  int..  a  small  pa.l.l.n  1, 
for  tw..  ..r  tbnv  n..,ntl.s.  aft.-r  blist.-rinn.  Ium*  ^.v.  n  h.hhI  r.-s..lts. 

D  Pw«ly$l»  of  the  anterior  crural  nerve  and  quadriceps  femorl*  muecle. 
Rupture  of  the  rectus  femorls  and  vasti  muscles,  and  of  the  straight  ligaments 

of  the  patella.  ,  ,  ... 

Though  imralvsis  of  tl..-  .rural  or  ant.-r.or  f.-m.,ral   n.-rv.-  .s    n.. 
.-..nnn.....  y.-t  ir  "  nimals  it  .K-.-..rs  .rft.-n.-r  than  is  ^.-n.-rally  b..l..-v.-.l 
So.n.-times  it  a.-. o«M.anios  lu..m..Kl..binuria   sonu-tinu-s  .t  .s  pro.l.K....I 
l.v  .train,  bv  partial ruptun-f..llowing  on  falls.  .,r  by  vu.l.-ntly  k..k.  .. 
ha.kwanl.    'Mi.lk'r    saw   six   .••vs.-h    in    horst-s   .Irawing    lu-avy   loa.l> 
a„.l   „.anv   nu.re,   ..s  a  s...,u.-l   :-   b    '■  ..lobiuu,!..        Its  ..onn.-t-un 
witb  tbis'<lis..as.-  is  explain.-.!  by  the  f.tot  that  tlu-  crural  n.-ry.-  pas. . 
lH-t«.-en    the    ps.nis    an.l    ilia.-UH   muscles,    which    in    ha.nu.^lobnm.u 
s...n.   particularly  involv...l.     Although  it   is  ,«.ssible  that   myopa.hu 
l,„„.„ess  ..f  the  rectus  an.l  vasti  nu.scU^  .K-c.irs  n.  h«.n...gl..bu.ur.M 
V...  tlu-  greater  nmnber  ..f  su.h  .ases  are  pn.bably  .lue  to  .l..s.-ase  . 
U,e  m-rv..    in.li.at.-.l,  lH.ca..se    in  m-.rly    every   instan.-e  the   loss   .,, 
t„„,,i.,n  an.lex.-es.siveatr..phy  areconun..nt..all  the  musd.-s  atta.h  , 
t.,  the   patella,  an.l    in    a   siu.ilar   .legn-e,  a  .-..n.l.tu.n  s,-ar...  y  to    „ 
...,x-cte.l  in  a  purely  nu.scular  .lis...se.     The  su.Ul.-n  ons.-t  an.l  .H,..all. 
,,  ,i,,   .,isap,K.aran..c   of  the  .lis.-as...   as   well   as   the   t..ta     wa,.      -. 
iMiannnat.;rv    syn.pt.MUs.    supp..rt     this    view      When-    .hsturb 
of  sensation  on  the  inner  s,.rfa.-e  ..f  the  thigh  .-x.sts,  there  can  Ik-  h.  I 
.Joubt  of  the  .uiture  ..f  the  .lis.-as.-.     (;.,uba..x  expermientally  .hvuh . 
th.-  nerve  high  up  in  the  thigh.  »H-.wt^'n  the  vasf.s  mternus  an.l  re  t„ 
feuK.ris    an.l  thus  obtain.-.l  all  the  syn.pt..ms  ..f  musc-ular  paral>-. 
,H-culiar   t..    luemoglobinuria.     Other   con.Utions.    like    ps..as   al.s.-.^ 
tumour  fornuition.  ha.nu.rrhagc.  &c.,  u.av   al.o  .U-^troy  the  funH, 
.>t  this  nerve  temp..rarily  or  permanently. 
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Tli<ni|.'li  (lOMt -mortem  cxikmiiuttioii  MomrtimcH  nIkiwh  the  ri'diin 
itiiil  viiMti  miiMi'IcH  in  a  miti'k<-<l  Htatt-  iif  fatty  iliyciifralion  after 
tliJH  (liHeiiHe,  that  *  .ct  in  no  way  iirovcM  tlie  conilition  to  liave 
iK-eii  myi>|mthi<'  iamene«M,  aH  Iuim  ln-en  siiUKefted. 

Symptoms.  In  cnnM-fpienee  of  Ihns  (if  |Hi\\er  in  llie  sartoriiis  and 
extensor  muscles  of  tlie  stiUe.  wei>;lit  cannul  l»<'  <>ii;i|Hirte(l  l>y  the 
|iaralys4-<l  limit,  wliieli.  at  rest .  a|i|M'ars  (lroo|M'<l  :il  the  ipiarter,  llexeil 
at  the  stifle  an<l  hixk,  with  the  foot,  tarried  a  little  forwi'rd.  resting 
on  the  t<H'.  In  movement.  altem|its  to  sustain  the  Itody  on  the 
atTe<'te<l  limit  are  at  onee  follitwed  liy  tiexion  of  ail  the  joints.  ini'hidin>; 
the  phalanges.  The  weakness  itf  the  stiHe  is  very  marked.  'I'he  skin 
on  tlu-  iimer  surface  of  the  tlii^jh  los«-s  its  sensiltility.  and  later  ami 
j^radnally  the  patellar  muscli-s  underpi  atrophy,  uhile  (he  ailductors 
of  the  thixh  JH^'ome  hyiM-rtntphied. 

In  iniitmplele  cnual  paralysis  the  Itody  sinks  towards  tin-  atTected 
>ide,  whilst  all  the  joints  liecome  somewhat  Hexed  (l-'iii.  'i"J4).  the  last 
|K'riod  <tf  llw  siriile  In-in^  consei|Uently  shortened,  .\nimals  siilTerinv! 
from  this  disease  learn  to  initv'  U-tter.  lutwcver.  in  time,  the  alt-  and 
ad-  ductors  of  the  limit  co  ofMratin^  tit  fix  the  stitic-jctint .  This  action 
is  easily  (h'tected  when  the  animal  is  walked  very  sKtwIy  past  tlu^ 
ol)s«Tver  :  it  is  then  seen  that  the  upiM-r  entl  <tf  the  tiliia  is  not  only 
drawn  hai'kwanls  and  upwards,  hut  the  patella  is  fixed  on  tlu> 
condyles  of  the  femur.  The  last  symptitm  todisapfK-ar  in  c(tnvales<cnee 
is  the  upright  jxisition  of  the  os  sutTrajjinis.  a  consetjuenee  of  incom- 
plete action  of  the  rectus  and  vasti. 

I'arulysis  of  thv  crural  nerve  i>v  ol  llie  above  uiiiscles  may  lie  mistaken 
linth  fitr  muscular  rujtture  and  for  lateral  luxation  of  the  patella  ((•/(/<  /'«•. 
(•('/.).  Kiiptiires  in  the  various  extensors  of  the  patella  have  lieeii  .seen  li\ 
nuiiiliers  of  practitioners.  I)«'lwart  saw  three  ca.ses  of  rupture  of  the  rectus 
fi-moiis  in  tlu-  horse,  all  caused  liy  slip]iiii>;  or  falling  ;  two  proved  iiiciualtlc. 
'I'lie  syniptoiiis  rcsctidiled  tho.sc  of  the  aliove-dcscrilicil  paral\sis.  Not 
infrequently  a  depression  could  lie  dctectcil  in  the  niiiscle.  I'list-uiortcMi 
(Niunination  showed  tlio  iniisclcs  to  lie  pale,  as  thoiitrh  lioilcd.  their  fasciculi 
-liiedilcil  out  and  partly  separated. 

Schmidt  describes  ruittuie  of  the  vastu>  cxtcrniis.  .\  horse  hail  troddi-n 
dce|fut.  and.  the  jirouml  licin^r  frozen,  was  nnaltlc  to  withdraw  its  foot 


ithout  a.ssistance.     Severe  larnenc; 


IS  iiiMiiciliatcly  apparent,  the  liinh 
«as  relaxed,  and  collapsicd  at  every  attempt  to  sustain  weight  on  it  :  the 
-title  and  hock  were  markedly  llcxcil.  At  first  no  change  could  lie  detected 
111  the  muscles,   hut   after  some  days  a  depression,  ahimt   4  inches  deep. 


me  visihli'  on  the  outer 


Im 

riic  hors<'  was  unalile  to  rise  for  fourteen  ilavs 


dc  of  the  iiiuscles  attached  to  the  patella. 


Iiiit 


III  three  wecl 


time 


lid  again  place  weight  on  the  limit.     In  two  nioi 
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IS  •  nt  to  light 


>rk.  and  in  three  months  had  en 


itircl 


y  regame 
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IS  case  also 


siiowcd  siiiiic  le.sciiiiitiint  «•  ti>  t  rural  |      .ilysis.  and 


It  is  |Kissihle  that  it  uuiy  have  lie<'u  of  that  character. 
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PAIIAI.VSIS   OF   TIIK    HIND    I.IMH. 


H'*\ 


Hollinann  saw  r..|.t..rc  ..f  thr  r.'-'tus  f.-.M..ns  ...uh.I..  n.  a  <•..«     f<.ll..^^M 

il  ,m    -lla  i..  a  horso.     M.-vrr  saw  ruptu.v  of  tin-  rc.tus  f.-inons.  an.l    ...ll 

S  i,ulu-s   al.nv,-   th.-    imt.-lla.      Tlu-   sy.npto.us  we.v    snnnar   I.,    tlms.    ..t 

'■'"Kuptlm'Stlu-  straij:l.t  li^Ja.»..^ts  of  tl.-  paflla  has  .„.,.,>  s......  in  hors.-.. 

M.il-      av  two  .aM-s  of  rnptur.-  of  thr  .■xt,.n.al  stra.j;ht  l,«an...nt      ...  .m.- 

Mo  a".l!isio„  wi.l.  a  ..ania,.., i..  .!..•  ...I---,  appa.v...  y  to  s  ,p,.,n. 

i„  ,1,,.  stal.lo.     Hotl.  ai.i.nals  sI.ow.mI  i>.al..l.ty  to  iM-a,-  w.-.j-ht  on     h.    I.  .    . 
,     .o,ti,.M  l.rla.n.n.-ss).     At   ti.st   tlu-  a,.i„>als  ..oul.l   ..ot   sta.,.l  .m  tla- 


K.o.  524.      ltMo,n,.M.'  .ni.ai  paiulysis  (fnM„  a..  in.tanlanr,ms  pboloL-nipli). 

alT....t...i  li...l.  at  all.  a„.l  lat.-.-  o„ly  to  a  .....tai..  .■xtc-..t,      Helow  the  still, 

,!,.   ...i.l.ll..  a...l   in...',-  stiaij-l.t   li^a. -ts  .-onl-l   \n-  Mi.     ...     -Im-  -t 

,     :  o    t  ..    was   a   .h.p.vssio,..      I'.vss...v   at    thi.    pa.t    .....s.-d    hvlv    pan, 
Af...;'!!.:.pl..t..  .vst  to.tl.n...an.l  fou,- w.-.-ks  .vsp.-..t,v..|y.  tl.,-  l.o.s.s  .,„ 

Diovcd  siitfiiiciitiv  to  rcti.i.i  ho..it'.  ,     •   i,    .  ..,.ii   , 

'      Voi.,lii..d..,- ..miin.,...l  his  ma,....sis  of  .upt-.tv  ..t  th.  s  ,.j.^ ht    p,dH^^^^^ 

|i.,a....M,ts  i..  a.,  ox  l.v  pos.....ort....,  ,.xa„....at.on.      ll.r  ...ah.ht>    to  >!..     I 
.^  !r;..lla,.,...a.io..o/  th.-  st..l.-jo...t,   .-a-ko-l   ll.:x.o,.   of     f-j    '"; - 
inal.ilitv  to  ..xt.M.cl  o,-  iH-a.-  wi^-ht  o-.  .t       .-i  th.-  tvlaxat.on  of  th.-  all..     ■ 
"^a;;:;MVts.  U-ft  Uttl ..ht  ..f  tl...  -hara         ;.f  th.-  "Ou.,;,  ov.-..  .  um^ 


lii»ai.i.-iit 

Voi)'tlii..<l.-i'  saw  a  .-ow  with  ..ipniK-  "t 

II..'. Its.   ami  of   th.-   ii.ii.-r   lat.-.al   linaii- 


(■  iii'i-t  arid  iiti'HU-  straii.'ht  lii; ' 
,1,      .        i.ilwai-.l  li.xati.m  .if  Hi' 


t     t 
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III    tin- 


|iiit(>llii.     Tlic  I'onililidii  hud  rcHiiltfd  fium  iiiu-  cow  iiltt'iiiptjn>;  td  mount 
iiiMithcr. 

Course.  Whilst  the  pamlvsis  accomjwnying  hamioglobinuriii  is 
generally  ohsti  ,  lo  iiulw.l  sonietinu's  iiuiirable.  that  pnxliiced  by 
s<>von'  me  'i.iiicai  <.ri,i),  occasionally  disappears  in  a  few  days. 
Miiller  sav  ihnc  i-oi-s  of  \nv  latter  kind  recover  in  six,  twenty,  and 
forty-two  ia\  n  .'u  rtiv(  1 ,'.  and  two  others  after  a  short  interval  ; 
on(>  ease  n;'jn  mcI  iiiciirahle.  Whii.  this  paralysis  is  complete  and 
the  horse  can  only  ;«•  kept  standing  in  slings,  recovery  is  usually 
ho|H'less  ;  but  recent  and  partial  crural  paralysis,  however  caused, 
may  be  exjM-cted  to  make  a  useful  recovery.  Dollar  and  others  have 
seen  complete  recovery  from  the  paralysis  following  ha-moglobinuria. 
though  the  cases  have  lasted  many  months.  The  horses  were  turned 
out   to  gra.s<. 

Treatment  <>f  crural  paralysis  must  follow  general  principles.  The 
use  of  the  electric  ciiri'ent,  and  esjM'cially  of  the  Faradie  current,  is 
very  difHcult  in  the  horse,  and  can  seldom  be  advantageously  resorted 
to.  The  position  of  the  crural  nerve  also  prevents  its  being  directly 
reached,  anu  treatment  is  therefore  confined  to.  as  far  as  po.ssible. 
checking  atroph_\.  and  improving  nutrition  in  the  paralysed  muscles. 
.Mas.sage,  in  the  form  of  kneading  and  beating,  is  of  great  value  for 
this  purpose,  and  should,  if  possible,  be  applied  daily.  In  obstinate 
(•as«'s  Dollar  has  .several  times  had  excellent  results  from  deep  point 
firing  over  the  aifected  region.  Repeated  blistering  is  useftil. 
Kxereise.  in  addition  to  favouring  regenerative  changes  in  the  atfected 
nerve,  a.ssists  circulation  and  nutrition  in  the  muscles.  In  dogs  the 
induced  electric  current  may  be  employed.  Intra-muscular  injections 
of  veratrin  or  str 'chine,  and  iodide  of  potassium  and  strvchnincv 
.idministered  internally  have  also  been  recommended. 

The  treatment  of  ruptures  consists  in  absolute  rest,  tlu>  piovision 
of  plentiful  bedding,  and  in  turning  the  animal  with  sutticicnt  frciiucncy 
to  prevent  bed-sores  ;  in  some  cases  slinging  the  horse  may  be 
advantageous. 

E.  Paralysis  of  the  obturator  nerve. 

obturator  paralysis  has  several  times  been  reported  as  following 
tiiiiiour  formation  in  the  course  of  the  nerve.  espe<-ially  in  grey  or 
uliite  horses,  the  subjects  of  melanosis.  If  is  characterised  by  loss 
'il    function    i!i    the   adductors,    the   tK-ctineus    and    uracilis    muscles. 


iiid    inabilitv   to   adduct    the   limb. 


Tlu 


(lit  ion 


ometimcr 


irked 


liagnosed    with   ditHciilty.    because   it    presents   mme   of   the   ma 
~\inptoms   s«H'n    in   other    paralyses,    and  because    its   occurrence    is 
iic((uently  marked  by  symptoms  of  pubic  fracture,  in  which,  owing 
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to  oallus  fonn«ti..n.  tlu-  ..l>tu.a1..r  n.-rv..  may  h.-  i,n,.li.at.-.l  or  umlor,.. 
Lpn-ssion.  Paralysis  of  .his  ...-rv.-  n.ay  also  lu-  .ans...  by  prcssu... 
of  the  f.H-t.is  in  .lirticult   part unl ion. 

Symptoms.     At  reM   the  lin.l.  n.ay    ap,M-ar  norn.al.    .nt   n.    n.oxc 
„JtTtTstron,lya.,.l.K.t...  tlu-  too,   carried  ontwar.U    or  .  ra,p-. 
Img  the  grouml.     In  so„>e  cases  the  p.stern  .s  .  .-xe.!.  ""<>  '"'•^-^ 
'  verv  diftieult.     These  syn.pton.s  are  aeeon.panie.l.  or  soon  folKme.l. 
bv   ik*   atrophy   of  ihe   n.nseles  inside  the  tln.h.     D.agnos.s   .s 
assistiHl  by  rectal  or  vaginal  explorr.*ion. 

One  n-eonUnl  ease  was    in    a    Hve-year-ol.l  mare,    wlu.h    bttanu 
,a„u  :ith  .  t     .sible  eause.     In  walking,  and  still  n.ore  s..  in  trottmg. 
tirdght    hind    foot    was    strongly    ab-luc-t...     The    Inp-jomt    was 
„,arkedlv  Hexed,  and  the  stifle  .Irawn  npwan.s  and  outwards    as  n. 
string-hilt.     When  backing  thc-re  was  .Uttienlty   m  moving  the  ngh 
f  ,     'but  weight  was  phued  on  the  lin.b  as  usual.     Recovery  oc.ur  v.i 
,>etween  'our   and    five    months,    .luring     which    strychnme    «a> 
;,ministe..d.      The    case    dcseribcl     by     Noeard     (s.-    ^..on    - 
"  Fracture  of  the  Pelvis  •)  as  due  to  cou.press.on  o    the  ne.   e  trunk 
by  the  ..alius,  resulting  fr.m>  a  fracture  through  the  •'»'<''7^'''-   ';■•;;";   , 
,,'is  no  .loubt  one  of  ..bturator  paralysis.     T'here  was  atropln  of  tlu 
adductor  group  .,f  muscles,  an.l  a  peculiar  lameness. 

W    Willis      as  described  two  eases  ..t   obturator   paral>sis.    and 
referr.-d    to    others   as   having    Ikkm,    smi.     In    .>ach    instance    th..,v 
cKiste.1  a  swelling,  which  later  .level.>p<-.l  into  a  .•alius  ..ver  the  pu  a- 
at  the  point  where  the  obt..rat..r  nerve  eross..s  that  bone.     In  ma 
it    coul.1   be   .letected   by   examinatu.n    thn.ugh     the   vagina.     U    1  > ^ 
at  first  .liagn..se.l  these  .a.ses  as  "' fracture.l  pelvis,     as  iid.>e.l      u 
were.     The  average  .Unation  ..f  the  cases  appears  to  have  been  ab.,  , 
three   months,    and   the    paralysis   ap.K-ared    t..    imuvh    concurr.^K 
with  the  .lev..lo,.iiicnt   ..f  the  .alius,  niark.-.l  ab.luetion  of  the  In,   > 
its  prhieipal  svmpto.n.  appearing  as  the  soft  .•alius  in.r.^ased  in  s... 
,./a,ninisliing  'is  the  callus  b.>eanie  smaller  and  more  f ul  y  ossi,c,l 
,„  ,.ne  install....  though  the  animal  was  able  t..  work,  a  .ertani  .legu. 
of  abdu.-tioii  .ontmucl  for  a  y.'ar.  :..,.„,. 

The  prognosis  must  vary  nnIiI.  the  cans.-.  It  is  favourable  m  ..^> 
arising  fr.m,  ditficult  parturition,  but  v.iy  nnf :>v..urable  in  tl.- 
due  to  fraetme.  or  tumour  formation,  be.a.ise  surgical  uncrteren.-, 
i„,,u.actk.«ble.  Treatment  is  larg.-ly  ..x,K..tant  ;-f^-^"'"y  "' /; '- 
„„Ls..ciated  with  gross  lesions.  K.-st.  f"""-''/'*^''',  ■"\";^'^; 
gnulually  increasing  .xercise.  ami  massage  of  the  a.Uluctoi  mus. . 
iua\    prove  luiiclitia!. 


If" 
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VI.     THROMBOSIS   OF   THE    POSTERIOR    AORTA    AND   OF    ITS 

BRAN  ,.'  «:S. 

Arteritis  followed    by  partial    or  coniplctf   (il)strii(ti(iii    of    tli 


lumen,  may  In-  caiisi-d  by  t-inboli.  infection,  sch'n.stonie 


by 


injury  in  whieh  tlie  intianiniatory  jtroeess  iiiyoKis  tlie  arterial  walls. 
Cases  arising  in  this  way.  flioujjii  probably  not  miconinion.  are  seldoiTi 
rec'ognised  (iurinj^  life.  Partial  or  complete  thrombosis  of  the  posterior 
aorta  or  of  the  iliac  arteries  frequently  occurs  in  hoiscs.  and  occasionally 
a  similar  condition  may  be  found  affecting;  the  brachial  trunk,  but 
the  cause  in  either  case  remains  undiscovered.  In  some  instances 
there  is  a  iiistory  of  anteced-.-nt  infectious  disease  (st. angles.  inHuen/.a). 
but  the  connection  between  .systemic  diseasi-  and  the  occurieiice  of 
aortic  thnunbosis  waits  explanation. 

Stoppage  of  small  vessels  lu-ar  the  femoral  or  pelvic  arteries  by 
emboli  of  small  diameter  may  produce  no  serious  results,  but  where 
large  vessels  are  plugged,  the  muscles  .served  by  triem.  no  longer 
receiving  the  (piantity  of  blood  necessary  for  their  functional  activity, 
are  incapable  of  sustaining  severe  exertion,  lameness  appears,  and  the 
horse  conies  to  a  standstill,  from   paralysis  ot   the  alfecteil  muscles. 

Whilst  the  animal  is  at  rest  circulation  is  tnaintaiiied  by  collateral 
vessels,  and  it  is  only  on  movement  that  symptoms  devel'>'>.  Tin  time 
of  thei;  .ipjK>arance depends  on  thedegree  of  obstruction  .he  vessel- 
and  the  intensity  of  the  nuiscular  action.  When  obstruction  is  partial, 
or  the  vessels  are  small,  the  animal  may  go  several  hundred  yards, 
even  at  a  fast  pace,  before  lameness  appears,  and  the  >  •mptoms  vary 
in  ciiaracter  according  to  the  mu.si'lt  -  involved,  bi..  thrombosis  of 
large  vessels  is  followed  by  symptoms  of  extensive  muscular  inability 
after  even  three  to  five  minutes"  trotting.  A  few  minutes"  rest 
produces  an  apparently  perfect  r  overy.  Tlu-  intermittent  lameness 
thus  produced  is  (piite  distinctive.  'rhrond>i  extending  to  the  aorta 
sometimes  prove  fatal,  as  shown  by  many  reported  cases. 

A  remount  show<>d  (edematous  swelling  ami  inability  to  stand, 
tirst  in  one  hind  limb  and,  on  the  following  day.  in  the  other.  <  hi 
llieseconil  night  it  died,  and  on  post-mortem  examination  the  posterior 
.lorta  was  found  completely  thrombosed  at  its  point  of  bifurcation. 
The  thrombus  contained  a  spc'lmcn  of  Sclerostominn  e(|uinum. 
<  ascs  of  rupture  of  the  posterior  aorta  and  •  ♦'  tiirond)osis  of  the  iliac 
Mleries  are  described  at  length  in  Cadiot  and  Dollars  •  Clinical 
^ 'terinary     Mtnlicine     and     Surgery."      In     Ktitherford's     case     the 


sterior  aorta,  right   external  and  internal   iliac: 
le  were  all  thrombosed. 


id   left   internal 
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,rrr,:r!^.r':;nr;:;::'^«.;''r:i:;':- 
;:r;;;r;. ;  >t  ;"■-.■"- -r.;;:;r  ::.r::-  rr';: 

sweating,   unci    cramp    m    the    '^f«*^'\,K'     '       „,„     ,,    ,„,i„„.ral 

r;;;;;z' :-::!„;;;;::  r:i„:rr':,„i":;».:,.:^ ;3;.; 

«i.,.  liun-imo  of  the  thrombus. 

a„a      ul-ieeps    femoris.    prchues    a    "  support „.g    leg    hune  e>. 

w  ll  Zelv  -nui^tes  erural  paralysis.  The  an.ma  .s  unable  , 
ta  a  o  he  limb,  because  at  every  attempt  the  jouUs  become  Hexcl 
.:      v-X  he  glutei  is  followed  by  loss  of  balam.ng  power,  a  , 

I;      double-sidea  by   rolling  to  and  fro  of  the  '-"'»<.-*-- ,^^ 

ristructicm   of   the   c.u.lal    arteries   the   tad   luvngs   hmpl   .     Ho 

side  ,.f  one  another,  an.l  finally  the  an.mal  e<.n,es  to  the  groun.l 
the  hindcjuarters  first. 

h..rse  showed  sy.npto.ns  of  ,hn.n.b.>s>s  'l^J^^'^^JZ^^^f^..^.^ 

mmmmmm 

aorta  iii  a  cow.     Mr.  ht  I  saw   a  «.  „,,,..„,,,  the  cause  was  found  tn 

::„';,:i:.;r;;rr  ,:.',unra„;:;  .'"r;r  :;\h. 

cMmse(|uence  of  endocarditis. 

,n   bilateral    thrombosis.   ..r   in   thrombosis  of   the^'-^-    ;|;' 
svn,pton.s  are  conddm-d.  ami  n.ay  bec-on.e  so  severe  that  t^u  .  n,, 
is  unable  t..  support  the  hm.lquarters,  even  vslun  at  rest.     .  m  h  • 
oftrshow  .lyspncea.  tumultuous  action  of  the  heart,  era.  p  n. 
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muscles  of  thf  hiiul(|uartcrs.  and.  if  (he  animals  be  worked,  epilepti- 
form eonviilsioiis  of  the  entire  body.  Though  the  rest  of  the  body 
is  bathed  in  sweat,  the  affeeted  region  remains  dry  and  eohl. 
Sometimes  even  during  rest  the  limb  seems  eolder  than  its  neighbour. 
Reetal  exploration  is  valuable  in  suspected  cases  of  aortic  or  iliac 
obstruction. 

Stallions  are  sometimes  unable  to  copulate.  Miiller  saw  one  in 
which  erections  occurred,  but  were  n  t  followed  by  ejaculation  of 
semen.  The  post-mortem  of  such  animals  shows  emphysema  of 
the  lungs,  with  hyjK'rtrophy  and  dilatation  of  the  heart. 

According  to  Terrillon's  observations  on  men  suffering  from  this 
disease,  the  attack  is  accompanied  by  a  feeling  of  painful  stiffness  and 
severe  burning.  In  recent  cases,  animals  evince  pain  by  lifting  tin- 
limb  when  standing  at  rest  ;  soon  after,  lameness  becomes  apparent. 
Miiller  once  saw  a  primary  attack  of  embolism.  Tin-  symptoms 
were  severe  dyspnira,  laboured  action  of  the  heart,  fre(|uent  pulse, 
and  cramp  in  the  affected  muscles. 

The  prognosis  depends  on  the  degree  of  interference  with  movement, 
but  the  tendency  is  always  towards  aggravation  of  symptoms,  not 
towards  improvement,  and  only  in  slight  cases  can  the  development 
of  an  efficient  collateral  supply  and  recovery  be  looked  for.  Of 
eleven  army  horses  affected  during  the  year  IS9I  with  thrombosis 
of  the  aorta,  of  its  branches,  or  of  the  brachial  artery,  only  inie 
recoverwl. 

Treatment.  The  solution  or  removal  of  the  thrombus  is 
impracticable,  and  internal  remedies,  like  potassium  iodide  and  the 
alkaline  carbonates  which  were  formerly  reconunended,  arc  of  little 
or  no  value.  Ma.ssage  is  dangerous.  Though  the  thrombus  may  be 
l()osene<l  by  manipidating  the  vessel  through  the  rectum,  fin-ther 
coagulation  readily  occurs,  and  a  case  thus  treated  died  next  night 
ill  oonseijuence.  the  post-mortem  showing  complete  thrombosis  of 
the  posterior  aorta  with  fresh  clots.  The  only  treatment  of  valuta 
ronsists  in  exciting  collateral  circulation  by  regular  work.  The 
.uiiinal  is  exercised  until  the  first  symjjtoms  of  lameness  appear, 
and  then  rested,  or  it  may  be  put  to  continued  light  work.  The 
increased  blood  circulation  thus  excited  .favours  development  of 
lollateral  circulation,  but  too  much  is  not  to  be  expected  from  this 
iivutment. 
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Vlll      DISPLACEMENT  OF  THE  BICEPS  FEMORIS  MUSCLE. 

n.;::;  It:.;'  ';:;;;^  eii....  .>. ..  aoub. .«.!...  <.t.. 

I  Kro.n  vaivinir  fuus.-s  this  ius.ia  may  bt-coim-  hs«ure.J. 

:r:;:;ar..r  *..  ;;,-,.rh, , .,,....„..  „,..  „....,. .«,» b„.kw„,., 

''■■■T,j"::i,'i;::r''::,,,,.-..s  „a,,i..„b„.v .,  ,~u.,i  ,.„„„..  ..i... 

,.t  tr.H.liantcis  an.l  in  iiu.uiitain  cattk-  with  sloping  ,lua.•<^•I^. 

:;;r;::;;:X";n.">.  ^ith  th.  .m.,  ....a.,  hacuwams,  in  th.. 

'•'t::;;to™s^^  'rt''^.:i:"r  is     usua..y     .onHnoa     to     one     .... 

,..'  .di  uTvth.  nu.soh.  boconu-s  iix.d  behind  the  troehanter   Hex.... 

Ift   e    hi,i,  is  i«M...ssible  an.l  hn.u-ness  is  at  onee  developed.        he 
t.     s  ix'l  in  an  exten.led  position  sin.ilar  to  that  ,n  upward  h.xa  .o,, 
tho    mu'lla.  or  is  thrust  outwards  an.l  forwards  w.th  a  kn.d  u 
:',.     vi.         nuvement.   the   eluws  scraping   the   gn.und.     On   loea 
..      .r,.<.J,.n.ter  auuears    verv    prominent  and  situated 
?''':;;:"i;;;ve    rr^  vS  ;ictend;  plranel  with  the  ante.,., 

;;:;:"  e    Ste.l    .nuse.e.     VV.nk.er   denies    having   seen    ,h. 

'^  ....„•  In  the  twenty  eases  which  came  under  his  not.., 

irZ::  •:;  r;:;  t;::lnii.arit,    between   this   la...eness   a.. 

!u i.  —t  tl...  patella,  from  which  it   is  only  distinguished  by  .h. 

ct  r.  to  linib  is  n..t  s.,  firmly  fixed  when  in  the  extended  p.. si  , on 

Sun.  -s  the  disl.K.ation  is  ..nly  momentary,  the  muscle  imme.Ua,  1; 

n    ...i.  g  to  its  normal  p..sition.  so  that  the  ani.nal  goes  soun.l  t„ 

,  ps  but  soon  afteJ  falls  lame  again.     When  the  muscle  been.,. 

M  i       u.  abnormal  p..siti...i  it  appears  tense,  and  its  ou  line  n... 

dtt  ,.        whilst   a  <lepressio.i  appears  in  front  of  the  trochanter. 

Cou«e  and  prognosis.     Spontaneous  recovery  is  never  perman...U 
,.d       dess  op.iati..n  be  resorted  to,  habitual   luxation  results.   .- 
;        ,  ,,,ness  .....itinually    n.ur..   .>r   becmes   lasting.     Prognosis 

1    g  ave  in  w..rking  ani.nals.     The  a.-ci.lei.t   is  n..w    ess  e........ 

;;;!'. 'ormerly.   pr..bably.  because   cattle   are   better   led   ami    be,, 

'""Slnent.     When    the    displacement     is    due    to    stretching 

„,,  fascia,  rest   and  go.nl  feeding  fav.a.r  the  deposit.....  of    at      , 

.„    alter    the    eon.litions    resp..usible    for    the    a...ulent.     (ou... 

i^.  alio.,  mas  b.  cmplov.-d  with  .-Ivantage  i.i  cas.-s  where  spo.da     • 

"  ucti..>i  occurs.     If,  l...wever,  the  fascia  lata  is  ruptured  an.l  - 
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trochanter  Krnily  fixed  in  the  fissure,  operntion  heeoines  necessary 
to  release  tiie  tnu-lianfer  and  restore  the  fiinetion  of  the  hnih.  The 
operation  may  he  carried  out  in  the  staiidinj;  or  recunihent  position, 
the  sound  hind-leji  heing  (h'awii  well  forward  in  onh'r  to  throw  weight 
on  the  affected  iiuil).  At  a  point  ahoul  three  ini-hes  luOow  and  in 
front  of  tile  trochanter,  in  the  direction  of  the  niuseh'.  an  incision 
about  two  inches  in  hMif^th  is  nia(k'  thr()U>.!h  the  skin  and  aponeurosis. 
Th"  interior  honU-r  of  the  inusch-  is  separated  froru  subjacent  tis.sues 
by  using  a  spatuhi.  a  <hreetor  is  tiien  passed  un<h'r  it  transversely, 


Khi 


UK 


i.      Hi(T|is  fcinori-^  iini>c|i-.   '    Anli-iin   iii.iii.'iii  nt  iiiiisric  ;   -J.  Kasriii  lata. 
1  it  is  divided  with  a  si'alpcl  from  witi'in  outwards.     ConsicU-rable 


.'morrliagt 


asionaliv    follows    incision    of   the    muscle,   and    the 


wound  may  have  to  be  plugjicd  before  suturiiii.'.  With  proper 
ircatment  tiic  wound  hctls  in  t<'n  to  ei^ditccn  days.  Hcrtwig  has 
-liowti  that   llie  section   mi.u'ht    be  mide  suiiculaiic<iusl\ . 

Luxation  of  the   lonji  vastus   is   very   seldom   seen   in   the    horse, 
though  cases  have  been  reported  by  KIctti  and  Strcbel.      In  the  horse. 


ic  nni.scle,  when  displaced.  pas>i 


d. 


m 


front  of  the  trochanter. 


•actures  of  the  ischiurn.  the  tuber  isiliii  may  be  (lis|ilacc(i  by  the 
lefoniiitv  of  the  buttock  ;    the  syni|)t<)ins 


>f  this 


uiusclc,  fcsultinjr  ..i 

ti.   thi>-"   in   the  ai>c.vc-!|c-;i-iil:i-,!  coM'.iitioii 


iu  caltlc.     Mollcr 


two  cases  of  this  kind. 
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niusflo  occMipieci  its  poHitu.n.  an<l  in.  »<  ■       «liuhtlv  proiniiunl . 

Aro..„.l  the  tn.e.hHnt..r  t"'  "...-1-  ;;,'":.';:,,;'     ...  T,;..a.l'r  .l.an  .1..- 

''rZZT:^.       r     M    .^lon   .vs   th....Kh   a.-..n.  ..,..v...l   fro...    i..l.,n,l 
of   w.M^ht    <'V  ;';/.' „,,.,,i^tj.K.  j.ii,ie,J  ha.k  a^ain.     Canf.il  ol.s.Mval.o,, 

vv.M-.-  absent.     In  ^.'':'^"f ,"',   .,7  .•  „,      jhj.  stride  was  shorter  than  .hi 
set  .lown  ...  a   I''-'*'"  \  '  ^f  was      t.'.l  ami  a.lva..e.-.l  s......  after  it  pasM 

.,f  the  so...,.l  i.-K'..'""l  *'V   '•'^;,^^;      „,  t    :,'   l,„H-  when  trot.i..^:.  thou. 

w.,rk  1..  whUh  i.  ha.l  heen  e.-gage.!  ....  t.eat...e..t  was  earr.e.l  out. 


IX.     HIP   LAMENESS. 

N„T  infre.,.u'>itlv  the  s.vi,.,.t..nis  ,.f  hind  lejj  hinu-ness  are  s..  i 
cletine.1  that  it  is  in'.p.ssiblc  t.,  (lete.t  the  exact  .ausi-,  .n  a.Ul.{...n 
whieh   ,,ath„l..K.eai   changes   „ee..r   in   the  qnarter   and   npper   p- 
.,f  the  hind  limb,  especially  around  the  hip-j.niit,  the  exact  i.a.. 
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(if  whicli  ('vn(l«'H  even  the  iiiomI  ciin-fiil  (■xiiiniimtioii.  Owinjt  to  t\w 
Iliickiii'Hs  (if  the  riiusclcs.  thdroit^li  |i.il|)ati(iii  «if  dct'p  scaled  strucliin's 
is  iiii|ira('li('iilil(>.  and  iiiHaininaldrv  swelling  and  (it her  analdniical 
•■lianji»'s  (ifti-n  remain  nndeleeted.  leaving  the  cause  of  disease  ohscnrc. 
Such  cases  are  jjenerally  incliidc(l  under  •  liip  lameness."  The  term 
(■'  inprises  all  forms  of  ohsciire  hiniencss,  in  whicli.  however,  the 
>ymploms  point  lo  the  hip  rejiion  as  Ihe  scat  of  injury.  "  Hi|)  lame- 
ness.'" therefore,  has  Ihe  saiiu-  position  amongst  lamenesses  of  the 
hind  liml)  as  "'shoulder  lameness"  amonfist  Ihosc  of  the  fore  limb. 
To  enumerate  all  Ihe  diseased  conditions  whicli  mi;;hl  produce 
hip  lamen(>ss  Wduld  he  almost  impossible.  Ihe  cau.ses  liein^  loo  varied. 
Only  the  most  important  can  therefore  he  enumerated.  Hip 
lameness  may  originate  in  the  following  structures: 

(I)  In  the  hip-joint.  .Mechanical  injiu-ics,  bruises  produced  by 
falls,  collisions,  or  kicks,  displacements  in  conse(|iicnee  of  slipping,  of 
Ihe  foot  being  caught  in  the  ground.  &c..  are  all  liable  lo  produce 
iutlamination  and  lauu-ness.  Sonu-times  the  skin  and  siuface  muscles 
arc  more  atTected  than  the  joint  (iropcr.  and  then  there  is  more  or 
le.ss  pronounced  intiaminatioii  over  the  hip-joint  or  e.\lernal  angle 
of  the  ilium. 

Partial  or  ((mplele  rupture  of  the  ligamentum  teres  and 
extravasation  of  blood  into  the  joint  ere  sonu'tiiiu's  met  with.  In 
a  horse  which  had  sutTcred  from  hip  lanu'itess  for  more  than  a  year, 
the  hip-joint  was  found  to  be  sin-roiuided  iiy  tibrous  connective 
tissue,  and  lo  exhibit  periarticular  osteophytes.  The  synovial 
tnendtranc  was  about  2  inches  in  thickness,  the  articular  cartilage 
had  partly  disappeared  from  the  cotyloid  cavity,  and  its  edges  were 
imderL'oing  degenerative  change.  The  case  was  therefore  one  of 
arthrii  chronica  sicca  (coxitis  chronica).  Whilst  making  a  post- 
iiiorteni  of  a  horse,  the  sid)ject  of  hip  lameness.  Prictsch  foinid  fracture 
of  Ihe  cotyloid  cavity  which  had  not   hvvu  diagnosed  during  life. 

In  cattle,  luxation  of  Ihe  femur  may  remain  tnirecognised.  Harms 
states  having  seen  subluxations  in  these  animals.  Noack  found 
double-sided  purulent  inflammation  of  the  hip-joint  in  an  eight-ycar- 
iild  cow.  The  joints  when  opened  discharged  about  it  cupful  of 
very  thick,  gruel-like,  greyish-brown,  ollcnsive  pus.  Noack  described 
the  disease  as  metastatic,  and  considered  it  a  result  of  the  traumatic 
pericarditis  which  had  simultaneously  existed.  In  oxen  purulent 
iiixitis  is  somutimes  of  tuberculous  origin.     In  the  specific  arthritis 

"■navel-ill"")   of  yotnig   animals,    purulent   disease   of   the   hip-joint 
may  be  seen.     The  arthritis  chronia  sicca,  known  in  man  as  malum 

(iXic   senile,   is   not    common    in    horses.     Hoth   clinical   observation 
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and  the  r.-nlts  of  ,MHt-m..rton,  ..x.u.un.,ti..n  su,.,H.rt  tins  vu-w  though 
laHU.M«llv   th..  .iiH..a..-  .I.H-S  .u-.M.r   in  ani.naU.     In   .  ..,s,   ..    of.-n 
..auK...  chnmir  l.i,.  lanu-n.-..^.  an.l  it  l.as  1.......  .. n.  n.  I..al.. 

(2)  AnotluT  .-aus..  of  l.i,.  lan..M...sH  ,s  .liM-as.  ..»   th.  I...m-s    .,  ., 
.,,     ,,,  ,,.,„,,..r  v.rt..hra.,   ,H-lvis.   an.l   .V.,....-      (»I.I   tra.-  ..n-s  ...... 

.H.|vis  H.,n..-tim.«s  .H-..a.i..n  .>!.-•",•..  la.n.M,.-.s.      In  ......  M..h  .aso  Ha>... 

r.:  t  Jfnu-tur.  ..f  th.-  ..  ,....>...     (......,H.r.i..ial..xan.in..t...n,fnu.t.n.- 

f  .„..  extornal  an^U-  ...  th-  ili..n,  .nay  .,.-  n.istak.-,  t..r  '';.''';-';';- 

as  niav  fra.-t..n-  ..f  tl..-  tr.H.|.an...r  ..f    th.-  f.-n.ur.     I  n.l.-     th.  t.tl. 

„  h..ntori..    lann-noss,    Willi.n.s   .U.s...ih.-s   a    .Ls.-a..   ..f   tho    ..,.,«• 

trochanter   i..   tho   h..rso.   n.anitVst.-.l   hv   .Uv.mr   .nrtan.mat.on   a,..l 
forn.ation  of  i'Xo?<tos('s.  ■»   •     .1 

:,)  Th.-  .....s..  of  hi,,  la...........  is  ...on-  oft.M.  t.,  I...  son.ht   ...  tiu- 

,„,.  .-.-s  than  in  tho  hi,.-j.>int  a...l  th.-  hon.-s,     1.,  lannM....s  tollov  n„ 

"U-rnal    i..j..ri.-s,    h,-..is.-s.   s,,rain..   an.l    ,.a.t.al    r„,.t..n.s   (n.   .ons,- 
;',....-  ..f  falls.  ki.-ks.  .-ollisions.  o.-  ov.-.'  .-x.Tt.on).  th.  seat  ot  .l.s..a>.. 

i  oft,..,  i..  th.  n...s.l..s.  .siHHially  in  tl...  sn,,..-.,.;.al  lay.rs. 

,.arli....lar  att.-nti....  sl.....l.l  h.  .lir..t...l  t.,  .l.s.as.  ot  th.  t., .   ... 

„„,  ,,,..io..  b..rsa  of  th.  gl..t....s  .....lins  n.ns.l..  t..  thromh..s,s  ot  .!..• 

ilia..  art..i..s.  an.l  in  .attU-  to  ,lis,,la.......nts  ot   Ih.  l.u'.Ts  fn..on>. 

In  .x..,.ti....al  .as.s.  this  also  o.....,s  in  .1..-  hois.-. 

Kat/n...-    i..  a  h...s...  not.-.l  j-.a.lually  (....miHinn  atr..|.l.y  of  th.   ...•.■),- 

,...^:;:::j:\o...of;..a,...-,;.n^^^^^ 

i'  Vn      .M,al  i:.-.a    .litfin.itv  i..  .novi..n  luukwa.. Is    .In.,^-..!   th..  tn„t 
.   .L^    IL...   .  .     a...l  .o,,!,!  s..a.v.ly  a.lva...-.  it  l..y.aai  that  of  t  ..  o,.,m.s    > 

i  "'     )un,  «  n.-.-.„...t.  th.  thigh  was  stnH.gly  .i..x;.  .  hat  o..ly  ,-  - 
,  .n,l  ..        Tl..  a..in.ai  show.-.l  no  ,,ai..  wl,at..v..-.      Th.-  ...as.!..  g.a<h...llv 

*;«.!::;!:.  atn^Ihi.."";..!  its  ..la....  wis  ,i,.ally  •u,.i..,l  hy  a  t,ou,h-sl.,„„.. 

'''■'Tlinlith..,-  .l..s...ilu.>  a  si.nila,-  .as.,  wl.i.h  I..  .vf...s  to  ..a.alysis  of  ,1,. 

lua.ha       I  .X    s       I.,  this  .as.  th.  Ii,..l.  was  so  .x...ss,v.ly  .■xt...,.l..l  -I-mm. 

...  at  tl...  hoof  ..V...  to„..h..l  th.  .h..st  o,-  ..|l,ow       It  was    how.w  , 

still  .",.'.1.1.  of  sustain!,..  w.i«l.t.     At  a  lat..,-  sta,-.  th.   .....s.l..s  of  .1, 

.nia.t.r  sh.nv.d   itiaik...l  ati.iiiliy.  i    ;,,  ,  .,..|,,«  n 

'     \oa.k  fo.....l  ."I't.T.  ..f  th.  t.nso.-  va^rh.a.  f.....a-.s  .....s.l.  ji.st  h.l.m  i 
i„s,.r       .  i  1.''  •'xt....al  anjil.  ..f  th.  ili.n...     Th.  hors.  lK..a.,..  sou„.l  : 

IV.1     h        •'■■   .' k.-s  ..as.,  of  at.'onhv  ..f  th.  .....s.l..s  of  th.  .,..a.-  .■.•  .a  -  - 

:.:;;;;:;;:.  ..f '^..-aUsis  ..f  ,1,.  ,l..t..al  ..,.rv..s  has  alr.a.ly  1.....  aliu.k-..  t.,  ;r,  : 

*'  |»iirjilvsis  of  tlu»  (iluleal   Nerves    ). 
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(4)  Until  tho  typii'ul  |MTi|ih;Tiil  iutvi-  laincii('!<M«'s  wvrv  first 
rwogtiiwd  they  hImo  wt-rc  incliidcil  undtT  tlit-  lir^rriptioi,  "  hip 
liimcness."  It  ix  poKwiliii-  that  I'crlaiii  cases  (Icscrilx-il  as  hip  laiiii-iu>ss 
lire  (liH-  to  fiiiK'tiDnal  (listiirhaiici-  (if  tht-  sciatir.  iTiirai.  or  (ihtiirator 
IUTVI".  As  already  stated,  (iiiiither  describes  cases  |iriiduced  hy 
paralysis  of  th<>  hiinhar  nerves.  'I'lie  deseriptiniis  (if  neiiral^ii  (if 
the  sciatic  nerve  in  animals  are  inicdnvinciim  ;  certainly  the  occiir- 
reiiee  of  this  eoiiditioii  has  not  yet  been  clearly  proved. 

(5)  Finally,  diwasi'  pro«'esses  near  the  hip-joint  may  pro<liice 
lameness,  the  real  cause  of  which  either  remains  undiscovered,  or  is 
only  n'vealed  after  very  careful  examination.  Scirrhous  cord, 
swelling  of  the  inguinal  glands,  inguinal  and  femoral  hernia',  all 
interfere  with  movement,  and  sonietimes  produce  lameness,  simulating 
that  (iue  to  disease  of  the  hip-joint,  or  of  the  bones  or  mu.scles.  !n- 
tlainmation  of  the  subcutis  over  the  hip-joint  may  also  result  in 
lameness. 

Symptoms.  Although  the  various  forms  of  hip  lameness,  being 
due  to  ditTerent  causes,  exhibit  important  peculiarities  in  their 
.symptoms,  yet,  taken  as  a  whole,  they  show  certain  features  of  gent'ral 
agreement.  Thus  in  all  there  is  ditliculty  in  advancing  the  limb 
(swinging  leg  lameness),  retardation  of  movement  and  shortening 
of  the  forward  stride,  and  in  many  a  tendency  to  stiffen  the  limb 
during  movement  and  to  drag  the  toe.  When  the  hip-joint  itself 
is  diseased,  there  is  supporting  leg  huneness.  and  the  animal  trii's 
to  avoid  throwing  weight  on  the  affected  side  symptoms  which 
are  usually  abst-nt  in  the  purely  muscular  forms.  !.,ameness  is  marked 
when  turning  and  backing,  and  appears  in  an  aggravated  form  after 
severe  exertion.  Si-metimes  it  is  m  ist  distinct  when  commencing 
work,  and  gradually  decreases  ;  sometimes  the  reverse.  Though 
rheumatic  lameness  usually  wear.;  off  with  exerci.se.  the  continuance 
or  aggravation  of  lameness  mider  such  circumstances  by  no  means 
points  to  a  traumatic  origin.  .Mechanical  injury  is  a  much  mort' 
tre(|uent  cause  of  lameness  than   rheinnatisni. 

Sometimes  anatomical  changes,  such  as  muscular  atrophy,  swelling 
imd  increase*!  warmth,  which  can  be  detected,  assist  diagnosis,  and 
render  it  approximately  exact.  The  more  thorough  and  complete  the 
examination,  the  less  common  will  be  the  diagnosis  "  hip  lameness, "" 
which  we  are  only  ju.stified  in  delivering  when  careful  examination 
allows  no  visible  cause  elsewhere  for   lameness. 

In  other  words,  diagnosis  must  be  arrived  at  by  a  process  of 
ixclusion.  Ca.ses  occur,  however,  which  even  th«'  nujst  practised 
fail  exactly  to  trace  to  their  sonrce. 
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count  »iut  prognoiU.     In  f..m«K.inK  tlu-  t.mm.uMon  of    ..    .   h 
v„lM«M.-  in.li.a.ionH  ur.-  HffonU.l  by  th-  .hunufr  of  .lu-  on.t  un.l 
:..     SomHin...  tlu.  .U-^uH,.  ap,M.urK  ...l.l..Mly.;u,nH.nu..  .lo.lv 

,„„Mth.  .om..ti.m-itH,.,H.«rHalton..therM..ur«».U-.  Ih.-...  ^ an.,  urns 
rlav-.  inMH-rtant  in  ....tcnninin,  .liaKn...is  an.l  proKno..^  .  .n.«-l 
2  ,,r..«no.i.  often  .U-jK-nas  ....tirvly  on  the  .-our...     II,.-  follo..n, 

iiriiiciiiU'H  an-  in  utMU-ral  tru«'  : 

'        ,     Sn,l,...n   la„u-no.H   ,H.n...   to   .n....hani.al    u,urv.   an.l    u.u..l 

,„kI.H  a   n.or.   favourable  .•..urHC   than   that    whuh   .l.-vel..,.   hI..«Is 

'"\.i:;f::'n;;pn.v.nu.nt  h .-t  in. nph-f  r.ov.-ry  »k s 

pro  .hi  in  .lin't  proportion  to  th.  rapi.lity  with  whu-h  tho  lanu-n.-ss 
Z  .Hminished.  Tho  gradual  increase  of  lanu-nesn  n,.iuates  patho- 
l„L-i(al  eliannes,   prol.ahlv  »♦  an  ..hntinate  i-haraeter. 

'sihe  older  the  lan.eness,  and  the  more  marke.l  the  anutonu.al 
,„anKes  (muscular  atrophy),  th..  graver  the  prognosis. 

4)   htermittency    ..r    remittcncy    in    the    lameness    ,s    also      n 
,.„flvLrable  feature,  particularly  if  the  horse  has  been  rested  .....1 

"";';:'vnl  to  he  ,H-rformea  must  also  he  ..onsulen-l  tin. 
ri.iin,  and  heavy  .Ira.ht  horses  ofTer  less  prohahility  ol  .K-rn.anen, 
rtH-overv  than  those  in  li^ht  work. 

m  f)isea.se  of  the  joint  is  far  less  ho.H.ful  than  n,uscuiar  .hseas,- 
Tre.tin.nt.      In    recent    hip    lan.eness.    acconMmn.eu    »>.v    .nrtam 
„.atorv  svmptou,s.  rest  ami  col.l  applications,  contu.uous  .old-vs.n. 
Z:lJ.  ..I  iee  poultices  are  imlicated.     if  the  svmp..."-  -KJ^' ■■ 
1    umatic  .Uscas<.     that   is.  if  Uuneness  .iecrease  w.th  ...oven.eu 

.    ourse  he  intermittent,  ami  if  the  disease  appear  w.t  .out  ap,... 

.e  -  warn,    nu.ist   packs  are  better,  an.l  n.ay   be    "'--;>    " 
fricti..n  with  mild  irritants,  like  ..il  of  tur,K-ntnK-.   -h,.   n    can.,. 
;  ^.monia  linin.ent.     The  animal  should  be  n.,..    and   pa..-. 
.,  warm  stall.     In  nu.scular  .lisease.  ma.s.sage.  n.  th.    lorm  ot  ■nbb.. 
t"h  d.le:  but  where  paralysis  is  surmise.1.  >.rik.n,  n,   heat,...    «•■ 
,„usculartissueisbetter.an.lscemst.>check.legenera,.v.     ...cs- 
If  u.,  marked  impr.>ven,.-nt.  occurs  in  eight  to      ..>,.-..    -.«- 
blister   ..f   cnntharides.    bi.idori.le    or    biniodide  ner-i.r^ 

'  W  be  applie.1.      It  is  best  t..  .nark  out  with  ch,u.    or  ^n    .««..u. 
;,.;  „ur.  \l  position  in  which  tlu-  ointn.cnt   ,s  to  U  ^^'^-^^ 
hip-joint,    otherwise   stablen.en    always   apply    it    -'     ,     m      xt-r, 

anirle  of  the  ilium. 

Sh..uld  this  treatn,ent  als.,  fail,  s,.t....s.  subcutu..-  .u>  m^U^^ 
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vcnilriii.  i>r  llif  ii|>|»liiiUii>h  of  tin-  luliial  laiitcry  riiay  Iw  n-norttd  to. 
Tlic  Im-mI  D'siiIN  IoIIow  iIi-*-|>  tiring!  vvitli  a  tiiii-  ti<-fill<'  |i<>int  at  a  high 
t«rn|M>ratitri-.  ( iraill.it  s  taiitfiy  is  vrry  iwfiil  for  Uiis  purpose. 
Six  to  cinlit  points  may  Im-  iiuulf  round  tin-  joint,  and.  if  ionsid«'r('d 
iM'ccswary.  a  lilif«ltr  may  he  upplic<l.  Amonjjst  otIuT  injc<tions.  a 
conccntrati'd  snlution  of  common  xall  lias  lately  been  reeomniend<'<i. 
Its  action  IS  uncertain  and  lilliciilt  to  <'onlrol.  llioii^li  when  the 
inje<'lion  priMlucc"  ,il)sce-->  tormalion.  ^f  cerlaiiilv  acl>  Moniewhat 
like  a  seton,  .\fter  recovery  from  loiiy  ixisteiit  lameness,  partiiu- 
larly  from  htmeiicss  produced  mcchiiiiic;illy .  the  horse  should  not 
itiimcdiately  lie  pill  to  woik.  and  licavy  draught  shuiild  especially  Im- 
avoided. 

An  occasional  cause  of  liip  lamenes-  m  old  lioises  is  to  he  found  i  i 
os--itii-alioii  of  the  fascia  covcriiiL;  the  gluteal  muscles.  Dollar 
diayiiosi-d  during  life  and  rciiioxcd  alter  death,  from  the  jxliitcal  re;;ion. 
a  criluiforin  phitc  of  hone  ineasuriii;!  !<•  inches  lonji.  7  wide,  and  at 
its   thickest    point     \    an    inch    thick.      I'roperly    -pcakinn.    tlii-'    plate 


doiihU 


d 


•.vistcd   hetweeii   llu    .  xlcriial  and   internal 


lavers       Laiiuerriere  saw  and  iciuovctl  a  plaleof  hone  .iltoiit   .">  inclic- 


ieiifith 


<l   2.1 


ill  hreadlli  from  the  external  crural  rejiioii. 


The  horse,  which  had  previously  been  lame,  was  at  once  ciiicd. 
Cadiot  saw  os.sificat ion  of  the  IciKhiii  of  the  semi  tcndinosiis  muscle, 
rill  hony  jilate  was  triaiiuular  ;  the  hase  uppermost.  It  measurt'd 
ti  inches  in  length  by  'i  in  breadth,  tin-  point  beinj:  embedded  in  the 


tendon    o 


f    tb 


emi-lendiiiosiis    nius<'le 


(See    Cadiot    and    Dollar's 


Clinical    Vet.'rinarv   .Medicine  and   Sur«ery.") 


li.     DISH  ASKS   OF   THE   STI  FI.K  .lOl  ST. 

The   two  division-  of  the   feiiioio  tibial    joint    foniicil    liy   the  (■■niilyles 

nt  Ihf  fciiiiir,  the  inter-art iciilar  tiliio-caitilii^es  and  the  head  of  the  tibia. 

iittiii  coiniiiHiiicate  with  the  fcnioio-patellar  joint,  which  is  fornied  by  the 

'iiHiral  trochlea  ami  the  patella.      The  synovial  ineiiibranc  of   the   external 

■itioin-tlhial   joint    iiiveis   the  tendon   of   the    po|ilitciis,   and    invests  the 

i>miiion  tc.'lon   of  the  extensor  iH'dis  and  tiexor  metatarsi   inii.siles.      In 

he  horse    .\   liiiisa     li.  ptrpatcllaris).  varyini;  froin  the  siz>    of  a  bean  to 

liat  of  a  walmit.  is  foini<i  on  the  upper  jiait  of  the  anterior  surface  of  the 

iiltclli, 

1.     LUXATION  AND  SPRAIN  OF  THE  FEMORO  TIBIAL  JOINT. 

TiiK  femoro-tibial  joint  has  broad  articular  surfaces,  and  a  powerful 

_'anieiitous    apparatus.      It    is    surrounded    by    stron<i    musch-s    and 

ndons,  whilst  the  tibial  spine  proje<ts  between  the  condyles  of  the 

iiinui     and   the    relations  of  the  two   bones  are  so  secured    tiiat    in 
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968  rrwARD  luxation  of  the  patella. 

animalH  luxnlion  of  the  joint  is  of  rare  occurrence.     Isolatod  ca^-s 
have,  however,  been  seen  in  cattle  and  dogs. 

i.f  the  ammal  ixMiij,'  sl""»i-     -^"* "^ "  piai  i"K  ' "    '  aDolied  •    the  parts 

w.-ll   and  was  able  to  return  to  gra-ss. 

Sprain  of  the  .stitle-joint  may  possibly  occur  from  violent^  m»ve- 
„,ents  »  t  is  certainly  not  connnon  in  large  anin,als.  Poss.bly  the 
I^ic  inflammation  of  the  fen.oro-tibial  joint  (gcmd.s  chronu-a) 
s  rinclogs  is  due  to  such  injuries.  In  cows,  Sand  noticed  sp.  ntancou> 
di.h"ation  of  the  tibia  following  partial  destruct.on  of  the  nUe- 
articular  cartilages,  in  .onsequencc  of  chronic  gonitis. 

„      DISPLACEMENT   OF   THE   PATELLA.     LUXATIO    PATELLAE. 

T„F  patella  is  retaimni  in  positi.m  by  a  capsular  l.gament 
strengthe  ed  ly  two  lateral  ligaments,  an.l  by  its  straight  hgan.cnts 
r.Tich  Ic  hoL  and  ox  possess  thrcH«  ;  most  other  annuals,  however 
Ivle  F  nalW.  the  puU  of  the  triceps  extensor  cruris  and  tensor 
vlr'emoris  muse  Jsustains  the  patella  above.  Horses,  oxen. 
ITLs  are  the  commonest  sufferers,  and  the  luxation  is  either-- 
a    IWd     over  the  internal  lip  of  the  trochlea  of  the  femur  ;  or 

il)  To  tie  side,  and  always  to  the  outer  side,  except  in  the  dog, 
in  which  luxation  is  usually  mwaras. 
The  two  conditions,  however,  differ  not  only  m  the.r  symp  «ms,  but 
li':  in   th:ir  prognosis  and  treatment,   and  therefore  will   receive 

-"'"^XZ^^tZ  paten,  upwards,  which  occurs  in  oxen  aiul 
hor^  amlhas  been  seen  by  Olivers  m  a  mule,  is,  stncMy  speaking 
horses,  ann  articular  capsule,  the  bone 

t,,;;:;;,!  easily   ».  .maghu.l  that   under  certain  circumstances  th, 
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upper  portutns  of  tlu*  iirticiilar  snifacc  may  li<'  luarcr  to  the  point 
of  insertion  of  the  ligament  than  the  portions  below.  As  a  eonse- 
quenee  the  patella  might  easily  beeome  fixed  in  position  on  that 
surface  of  the  inner  trochlear  lip,  which  Violet  describes  us  being 
concave  in  the  horse,  and  which  in  oxen  is  level,  and  retpiire  con- 
siderable exertion  of  strength  to  draw  it  down.  Solleysel,  Lafosse, 
Meyer,  and  many  others  have  attributed  the  fixation  of  the  patella 
to  tTamp,  spasm,  or  tonic  (H)ntraction  of  the  patellar  nuiscles.  including 
the  long  vastus.  Whatever  the  explanation  may  be.  there  is  no 
doubt  that  the  patella  is  .sometimes  arrested  for  a  few  moments,  and 
under  certain  circumstances,  for  a  longer  tinu-  at  the  highest  point 
in  its  course,  and  the  action  of  the  lind)  interfered  with.  The  condition 
may  be  regarded  as  fixation  of  the  patella  in  a  position  of  excessive 
extension.  It  has  also  been  termed  subluxation  or  arrest  of  the 
patella. 

Causes  and  symptoms.  I'pward  luxation  or  arrest  of  the  patella 
may  be  due  to  one  of  two  causes  :— ^(1)  tlaltening  of  the  surface  of 
the  inner  trochlear  lip  in  conjunction  with  abnormal  tension  in  the 
lateral  ligaments;  or  (2).  fixation  of  the  lower  surface  of  the  patella 
on  the  upptr  border  of  the  inner  trochlear  lip. 

In  the  first  case  the  lameness  is  often  recurrent,  but  only  lasts 

for  a  few  moments  on  each  occasion  (habitual  luxation).     This  may. 

therefore,   be  termed   nu)mentary   upward   luxation  of  the   patella: 

and  that  produced   by  fixation  of  the  lower  border  of  the  patella 

on  the  upper  border  of  the  internal  lip  of  the  trochlea,  stationary 

upward  luxation.     Movement  of  all  the  joints  of  the  limb,  with  the 

exception  of  the  hip-joint,  is  dependent,  however,  on  movement  of 

the  stifle,  and  therefore  when  the  stifle  is  fixed  the  other  joints  are  at 

once   inuuobilised   in   an   extended   position,   and    Hexion    and    free 

movement  are  lost  (si-e  Fig.  ■■)2it.  and  "  Rupture  of  the  Fle.xor  Metatarsi 

Muscle  ■■).     In  fact .  any  interference  with  the  movement  of  the  patella 

jtroduces  lameness:    in  the  case  of  monu'ntary  luxation  there  is  a 

flight  check,  similar  to  that  seen  in  stringhalt.  just  as  the  foot  leaves 

the    ground    and    shoidd    begin    its    strifle.       Bassi.    indeed,    regards 

stringhalt  as  due  to  monu'Utary  luxation.     The  peculiar  check  known 

MS  ••  straw  cramp  "  is  often  seen  in  the  stable  when  the  animal  turns 

iiiund.  sonietinu-s  in  one.  but  not   infreipiently  in  both   limbs.     As 

1  rule,  it  gradually  disappears  during  work,  sometimes  only  occmring 

liming  the  first  twenty  to  thirty  steps.     The  sudden  flexion  of  the 

limb  which  follows  the  check  has  produced  the  erroneous  iuiprcssion 

'hat  it  is  due  to  cramp  in  the  vasti  and  rectus  muscles.     It  is  not 

■iiKdUUUoii  alter   influenza  and  other  dc!)ilit;itinj;  ilisea-t-. 
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The  ,lo«nH«  of  la.nenesH  varies  gn>atly.  Som.-thnes  it  i.  nm-ssary 
to  UkI  calfuUy  in  onler  to  nH..„ni.-  it  at  a.  hut  -^'-  — 
the  patella  is  seen  to  remain  fast  for  «  n...ment  and  then  s«ddn,.> 

''""he 'symptoms  are  different  when  the  patella  renuvins  «-"tinuous^ 
fixcH      bove  the  internal  lip  of  the  trcK-hlea,  ,•....  in  stationary  upv^a.. 
\::L1        Loose-iointed!  weak  foals  with  straight  stjHes  arc-  o    e 
afTcK>t<Hl    than    well-develo,H>d    hors«>s.     In    ....nsi-quenee    <f  ^'^^ 

:!^^traction  of  the  vasti  an.,  rectus  ^r^"-^'^ ^^^^^^'^^^  ^Z 
or  fallimi   kieking  outwards.  ..r  extending  the  hud,,  the  patella  pas> 
^ot  up!:in.s'an.l  beeomes  tixed.     Fixation  of  the  V'^^^^^^;;^ 
,.p,H.r  portion  of  the  internal  lip  of  the  troe Idea  -  ' V"./;" ^ 
hVextl-nsiou  of  all  the  joints  of  the  lind,  '-"'•->'''*>  ,'^.^,     l^"; 
eVen  with  external  assistanee.     The  limb  .s  t'--*'-  "^ "•   /^^  J^    ^ 
wanls.  and  eannot  be  a.lvanee.l.     If  tl.e  an.mal  -  "        /     ;^;:^    * 
tlu.  fetl.K.k  ah.ne  is  slightly  flexed,  an.l  the  U.'.  f^   ••";^^^       ,,. 
is  traiU.l  on   the  ground.     If  In.th    liud,s  are  ^'f-'-^  1.  ^.a 

Lcupies  this  position,  the  rectus  and  vast.  "--'- J  "  ;;^^^,^;,  J,   „,, 
„ate  la  may  slip  from  the  lip  of  the  tnuhlea  of  the  femur  and  An 
;^Xo.^ts  lower  border,  a  condition  which  in  -»>  j^^^^  ; 
vertical  luxation  of  the  patella.     The  symptoms  are  -  ^^--»         ,_ 
that  stationary  luxation  can  be  diagnosenl  from  a  <»    ♦--  ,,^^ 

„ulv  likclv    t.    be  mistaken    for  dislmatu.n    of  the    biceps    ft...  n 

::i;:';n\.xcu.  in  whid..  however,  ^^-^^i^^'^f^^^x^:^'^^^^ 

well  u,arkc.l.  an,l  the  lind.  can  always  be  HcxchI.    f  .  n  >  1..  a^  ' 
extent,  while  the  trochanter  n,ay  be    eh    un.ler  «»>       ^^     j    ;"^  ,„, 
,,ateila  at   least   moved  sideways.     In  luxat.un.  on  the  otlur 
it  is  absolutely  immovable,  and  lies  too  high. 

l„  some  instances  probably  the  stnught  "^->;"';^^ ^^  ,»",„. 

have  becunc  cl..ng«te.l.   ,vs   happens  u,    V^-^^^   >^^^^''>^:^. 

tinual     confinement     to    the    stable,    or    "'."»»""•'*  ,.;'\,i.,., , 

through     severe     attacks     ..f     .leb.l.tatu»g    d.seascs    hk        u.t^u. 

stnluju-s.    and    pneumonia.     No,    infrequently    such    clongat..., 

'■""!;;:'*ignosis  is  ,cner.Uy  favourable      In    weakly  foals,  an, 
a, J'lsTttackcHl  during  convalesc-ence,   both  nu.mentary  ano 
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Histent   luxation    usually   (■caMc   to    (xrcur  as   the    ^fU'.'ral   fonditioii 
iniprovos. 

Treatment.  V'ouii^  animals  and  convalcsciMits  should  he  well 
fed  and  kept  from  heavy  work.  With  rest  and  the  ree\unbent  position, 
the  straight  ligaments  of  the  )>atella  retiirti  to  their  normal  length. 
Kverything  likely  to  cans*'  relapse  must  he  avoided.  In  momentary 
luxation  nothing  further,  except  blistering  the  stifle,  can  usually  he 
done,  hut  stationary  luxation  calls  for  iniuu-diate  reduction,  which 
nuvy  Iw  etTe(!ted  in  one  of  several  ways. 

(1)  The  patella  often  rt-turus  to  its  proper  position  after  sudden 
backward  or  side  niovements.  Knergetic  contraction  in  the  patt'liar 
niust'les.  pnMluced  by  an  uiiexpe<'ted  blow  or  by  drenching  the  animal 
with  (Hild  water,  also  induces  reduction  at  times. 

(2)  Where  the  above  im-ans  prove  insufficient,  an  attem|)t  sho\ild 
Im-  made  to  fr«H'  the  lower  edge  of  the  pali-lla  by  pressing  on  its  uppi-r 
an<l  outer  border,  the  pressure  iM'ing  directed  backwards  and  inwards. 

.Vli-yer  advised  grasping  the  patella  with  the  hand  and  lifting  it 
up  whilst  the  animal  was  led  forwards. 

Reduction  is  a,ssisted  by  passing  a  cord  round  the  fetlock,  lifting 
the  toe  from  the  groim<l.  and  drawing  it  forward,  thus  forchig  extension 
(if  the  stitle-joint.  The  animal  is  then  thrust  backward,  and  at 
the  same  moment  the  patella  pushed  back.  Where  the  animal  is 
lying,  the  limb  can  be  drawn  forward  and  fastened  as  for  castration, 
replacement  iM'ing  attempted  in  this  position.  In  order  to  induce 
iiniscular  relaxation  chloroform  should  be  administered. 

After  successful  reduction,  the  animal  may  be  rested  for  a  few 
(iiijs  ;  in  exceptional  cases  a  longer  rest  may  be  prescribed.  The 
i|>plieation  of  blisters,  etc.,  to  the  stifle  is  only  useful  in  keeping  the 
limb  at  rest.  If  the  patella  again  slips  upwards  when  the  animal 
liis  down  or  rist^s,  slinging  may  he  resorted  to,  the  atTected  limb 
l"iiig  prevented  from  moving  backward  by  a  sideline  attached  to 
I  he  pastern  and  secured  round  the  neck  ;  or  a  shoe  with  a  toe -orong 
miy  Ik!  applied.  Another  useful  <lev!cc  Un  recurrent  luxation  is  a 
pittcn  shot  «ith  deep  staple,  by  which  the  limb  is  rai.scd  fnrni  the 
-iMiuid,  and  the  stifle-joint  is  kept  semi-flexed,  so  that  the  conditions 
hics.sary  to  upward  luxation  caniot  well  occur. 

liassi  and  others  recommended  scctitui  of  the  inner  straight 
!  icllar  ligament,  and  state  having  cured  cases  of  repeated  upwartl 
1  ition  which  had  existed  for  years.  The  ofH'ration  is.  however, 
I  no  means  free  from  risk,  becau.se  the  uuier  straight  ligament  is 
I  lose  proximity  to  the  capsule  of  the  joint,  but  by  dividing  the 
i      iiient  near  to  its  ijiserdou  on  liie  tiiiia,  where  an  abundant  tatty 
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horses,  but  Morej  iuiii--u.      a  _„*;„_      (Vvftllari   Derfornu'd 

by  .arrymg   »■<■   P»'«'"  ^  tom.Und  middle  .tmgh.  bg.m.-..ls 

massage  of  the  extensor  muscles,  after  retluction 
luis  been  recommended. 

?;=:  rr ;» n„y  ^^-^-r-r:; 

Lrr";,r:tJ;;r:ytJ;n2.ndbd^^^ 

d„'   ,„  abnormal    c„„fopma.io,>  of  .he  mtem.l  l.p  of  .he  f.mo.,,1 
"°ltr„ir.Kl  oulward  luxation.  a»  dependent  on  rupture  o.  ex.».iv. 

'""c;r""Tl»  ;ti!:p»ii'l"-oTl...r..  luxa.io„.re  upr,l„. 

ltin":::x:ii^i.i.r';;t  ligamon... .-  do..  ,„.. 

,„«  l.a.,al  ligauton,  i.  n.uch  -'^hter  than  .he  ,n,>er 

Kvervthini!  lavouruie  rupture  or  .tram  of  the  inUrnal   lai 

Uga:;r^l;;iv  produce  {l.  condition.     Meyer  beheved^  ^  ca  .... 

by  rheumatic  contraction  ui  or  excessive  action  of  tht 

but  failed  to  effect  a  cure  by  dividing  them. 

Th«    nroEnosis    is     less     favourable     than     ui     upward    luxat,.  .. 
r.Ju  rl«        l'n.s  often  suffer  congenitally.   :uid  l.ttU-  ,  .. 

K::;:;^  th:.': ";  in  oU.er  cases,  the  older  the  luxation  the  grci,. 
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the  difficulty  in  rwliufion  and  n-tciKion.  and  the  less  tlio  ilianw  of 
ret'overy.  Incompleto  outward  luxation  is  clearly  more  favourahk' 
than  the  complete  form.  Meyer's  cases  recovered  sufficiently  to 
allow  the  animals  to  be  used  for  milking  purposes. 

Symptoms.  The  clinical  symptoms  of  complete  dislocation 
resemble  those  of  crural  paralysis  or  rupture  of  the  extensors  of 
the  stifle-joint.  They  consist  of  lameness  when  weight  is  placed 
on  the  lind),  with  excessive  flexion  of  ail  the  joints.  Where-  the  patella 
is  displaced  outwardly,  the  function  of  the  rectus  an<I  vasti.  and 
consequently  the  ability  to  hear  weight,  are  lost,  though  the  muscles 
named  can  still  carry  the  lind)  forward.  At  r.-sl,  the  affected  leg 
is  iwlvanceil  beneath  the  belly,  and  in  movenu-nt  the  liiid>  is  carrii-d 
or  only  touches  the  ground.  The  altered  positicm  of  the  patella 
pro<luces  nuirked  prominenci-  of  the  outer  surface  of  the  stifle,  and 
effiuH^s  the  dopressicm  which  normally  exists  in  front  of  the  joint. 
The  patella  can  be  seen  and  felt  in  its  abnormal  position,  and  it  ciin 
l)e  mc.vetl  from  si(h'  to  siile,  when  the  limb  is  held  forward.  In  dogs 
the  patdla  is  readily  replaced,  giving  inunediate  nlief  from  lame- 
ness, but  soon  slips  out  again  (habitual  luxation).  Jn  horses  reduction 
is  more  difficult. 

Treatment.  As  already  stated,  replacement  proves  ea.sy  in  the 
camivora,  but  in  all  aninmis  retention  is  difficidt.  Hertwig  states 
having  kept  the  patella  in  position  by  hand  for  forty-eight  hours. 
Relays  of  assistants  wer»-  employed,  and  a  blister  vvas  afterwards 
applied.  As  bandages  cannot  be  u.sed  to  retain  the  parts,  treatment 
is  generally  confined  to  rest  and  blistering,  which  compels  the  animal 
to  keep  the  foot  as  still  as  possible.  Large  aninuds  shoidd  be  placed 
in  slings.  Recurrent  luxation  in  the  dog  can  be  cured  by  section 
"f  the  commcm  tendon  of  the  patellar  muscles.  Luxation  having 
l>een  reduced,  the  patella  is  held  on  the  trcK-hlea  while  the  tendon  is 
-ubcutaneously  divided  clo.se  to  its  insertion  on  the  bone.  A.septic 
precautions  must  be  ob.served. 

M6ller  saw  a  peculiar  displacement  of  the  patella  upwanls  and  oiitw  ards. 
11  was  impossible  to  bend  the  limit,  which  was  <lire<tc<l  forwards,  but  weight 
"iiild  very  well  be  borne  on  it.  When  forced  to  move,  the  aninial  cinied 
'lie  leg  forward,  holding  it  stiffly,  and  not  moving  the  hip.  .stiHe.  or  hock 
"Hitj*,  and  placed  it  far  in  advance.  The  progress  of  the  l)()<lv  then  brought 
'If  hinb  ijerpendicularly  luuh-r  tlic  hi[i-joint,  but  the  leg'could  not  he 
I'lamlljehmd  this  jM)iiit,  either  activcK  or  pus.sively.  Slight  pressinc  against 
'M<'  outer  edge  of  the  patella  sufficed  to  return  it  to  its  po.sition,  after  which 

'  '•   horse   could   .sometimes   walk    for   several   sU-\)»   in    the    usual   way  ; 

"Idenly.  however,  the  patella  again  heea  lisplaced,  and  all  the  svinptoins 
M  I  lutied. 

The  post-morU^m  showed  the  inner  lateral  and  inner  and  iniddle  straight 
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«„4       KVPTUHK  OK   THK.   STKAIOHT   MOAMKNl.   OK  THK   PATK...... 

3"lla  t..  ri.le  ..,.  over  the  ..«t..r  l.p  <>  the  tr^nM^-  »n  '  ^^^^^^.^^^^^   ^,,,, 

Vhe  u,„K.r  bonier  ..f  the  P***;'^ '-;  '^'  Vx^^  f  nearly  1  ineh  over  .h. 
the  bone  itself  Myinn]  ""^^''^Jj.  "  "  .  .^^  ,,  wan  rcM.lace.l.  the  liKan.ent. 
externahon-lyle  of  the  femur,    ^^h      'ht  ,.aU  I  1^^   ^^^^^^^^^  ^  .^^ 

„a„,e.l  wen.  seen  t..»KMl.snutb^  HaxL  „,,,,, j,,,,  .,f  the  artKula, 

|,v  the  lower  bonier  of  ^»"'  »»t  ^  '  t  on  i"  it  of  a  .listinet  ,le,.n-sH.on. 
..artila^e  of  the  fenu.r.  an.l  ti,  •  '^''^  ';,^ ,,.  .,f  t,,e  patella.  AtteuM.t> 
,,,rn-s,M.n.linK  in  sha,H.  t..  »•  '^,  ;.''",, .^oiK-r  position  by  iv  .In-Hsinj:. 
«en-  mmle  .lurinjs  l.fe  to  hx  »»»"  '"  '  '  J,  ^fb  .  ^i!..„  „p  in  e..nse.,uen. . 
a„.l  for  a  tin.e  pn.ve.l  "'^.'''f '^;/  "J.;  .^  The  n...st  effeetive  appban... 
of  their  eansinK  int^annnat  on  2\U'^»[rbnckUHl  n.nn.l  both  stifle-jon.ts 
was  a  bn.a.l  strap  «''«>  .^^^^^^^e  ^n;!^!^  exercis.-  pn-ssure  on  the  out.-, 
A  splint  was  s«.  appbe.l  to  the  tibia  as  to  ^ J'  ,     ,        h.  after  einl.t 

...rfaee  of  the  paU-Ua.  '•"»  *- T  >^'';^.  ^  ;  ^^    \  an.l  the  aninu.l 

,iavs  ..f  this  tn-atnient.  the  1 »     '*  "  ^"^'     .  ,,,t  i„„i«tan.e.     I'n-vi..nsl.v  .t 
,„;.|,1  stan.1  an.l  even  walk  «""  ^tj  ^  *';       ;    ,        ^^^^    ^^^^^„^  |,..,.oinn>. 

ha.l  been  unable  to  make  •"V«''  .'^''y  f''  tZvVurn-ut  .bsease. 

,Uspla.e.l.     Unf..rtu.iatelv  ......  ^<^7'^,      .^^i  '  .^...Hbe.l  an.l  iHustrate.l  n, 

,„     HUFTURE  OF  THE  STRAIGHT  LIGAMENTS  OF  THE  FATELLA 

\u.XKKaescri,>estw.,eases..fr„,.ure.,ft.ieo«te^nv^Ub^^^ 

in  hon-s,  the  first  ease  caus.Hl  by  the  unpac-t  -    ^^^^'^^^^     ,,..,, 

l;.n<i  probably  by  -^<i-'>'/P'7"i:L:  A  filtt>  weight 
„,„,als  showcHl  marke.1  sup,K>rtmg  »«;«  --^j^^^  l,^.  ,  ,,,,ain 
at  all  was  thn,wn  on  the  affected  "^  .  "^  'f^,^.^,,  ,;„,a  be  t.l. 
anu,»nt.     The  internal  an.l  nudclle      ^^'^^^^^  J*^^;"^,,,,  „,,„pU-.l  !•> 

a  .lepression.     Thtrt  was  grt       j  *^  ^^^^^,,,,_    Treatment    .-,. 

vshu-h,  h..w.ver  l'---^  J*;;  "t. '  suftieiently  impr..v...l  n 
siste.l  in  absolute  rest  .m.  »""'„,,^  ,,4.  ^Ueir  leaving  lu.spital 
three  weeks,  the  .>ther  in  a  n,on  -»  ^  "^J.^^.^,,  ,,  J.,x.      11. 

V..igtUin.ler  saw  -F;^'-   f  j'^  .^^^ .  lanunati.m  aroun.l  ,1, 
.y„.pt..ms  w.re  :    uiab.  ty     -  -^^;  .  ^^  ^.^,„„i  the  stifle,  .n 

::i:::i;t:\rrs;ii::;^  i;:i-. --"-^ 

and  the  rupture  c.mfirn.ed  by  p.mt-nu.rtem. 

IV     FRACTURE  OF  THE  PATELLA. 

KH.C.UKK  ..f  the  patella  is  rare,  and  "P  * o  t he  presc^t^  l^^    n 
been  s..n  in  h.>rses.     Kicks,  eolhs...ns,  -"^^  ^^     '  ^l    ,,,,    J,., 

;rSd^;i:;.^r;3is::^ut^ 
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frsu^turi-  in  ii  iiorw*  in  slings  ;  tlu-  sling  hatl  worked  backwards  luitil 
thf  horsf's  hind  fwt  wero  no  longer  in  pontact  with  the  ground. 
Another  animal  is  said  to  have  broken  both  patella'  by  slipping. 

Fractures  due  to  external  violence  are  often  comminuted,  and 
a««ociat«Hl  with  injury  to  the  joint.  Horizontal  fractures  »-e  usually 
the  result  of  violent  muscular  contraction.  Vertical  .racturcs  are 
occasionally  seen  after  mechanical  injuries.  There  is  then  rarely 
any  displacement,  as  the  fibrous  tissue  covering  the  anterior  surface 
of  the  bone  retains  the  fragments  in  contact. 

Symptoms  and    course.     Fracture  of    the  patella  is    characterised 
by  severe  lameness,  inability  to  In'ar    weight    on  the  limb,   violent 
pain  on  movement  and  pressure,  and  swelling  in  the  stifle  region. 
Provide*!  swelling  is  not  t<K)  great,  the  pieces  of  bone  can  sometimes 
be  felt,  though  there  is  rarely  crepitation.     The  prognosis  is  in  most 
castas   unfavourable,     in    men,    although    much    more   can    be    done 
than  in  horses,  ligamentous  union  is  the  rule.  b«'cause  the  fragments 
are  considerably  separated,  and  on  accomif  of  its  want  of  periosteum, 
the  bone  is  little  fitted  for  callus  formation,  while   its  lower  porti(m 
is  deprived  of  bloiKl-supply.  which  for  the  most  part  is  derived  from 
the   muscles.     More   successful   results   have   been   obtained    in   late 
years,  since  it  has  been  fomid  possible  to  reunite  the  fragments  by 
means  of  ivory  jH'gs,  .stout  silver  wire,  or  steel  screws  silvered  on  the 
surface,     in  the  early  days  of  antiseptic  surgery  such  metlKnls  were 
thought    impracticable,    but   it  has   since   been    found   that    foreign 
biKiies,  like  screws,  &c.,  if  sterilised  before  insertion,  do  not  necessarily 
cause    suppuration.     Transverse    frat^tures    i>nd    fractures    into    the 
joint  are  in  large  animals  imfavourable  ;    the  good  results  reported 
are  in   most   cases  due   to  errors   in   diagnosis.     Andrieu.   however, 
(iescribes  one  case   where  the   patella   was  split   into  three  portions 
and  the  patella-joint  o|H'ncd.  as  evidenced  by  the  escajM'  nf  svnovia. 
My  intrcHlucing  the  finger  through  a  wound  on  the  front  of  the  patella 
the   fractured    bone   could    be   felt.       The   parts    were   subjectc'l    to 
rontinuous  irrigation,     in  a  fortnight  the  animal  could  walk  slowly  : 
in  a  month  it  did  very  light   work  ;    a  month  later  it  showed    only 
■-liglit    lameness   when    trotting.     Such    a   casi-    is  (juite   except i(»nal. 
When,  however,  (mly  a  small  piece,  like  the  |)oint  of  in.xertion  of  one 
111  the  straight  ligaments,  is  torn  otT.  recovery  may  (Kcur  in  a  month. 
Treatment  must  follow  general  principles.     Large  animals  require 
-linging,  and  in  small  ones  a  dressing  should  be  applied,  the  limb 
•icing  as  much  as  possible  extended. 
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V     IlfJURIES    AND    IHFLAMMATIOM    OF   THE   STIPLE-JOIMT. 
ACUTE   OOMITIS. 

THK  larger  ci.,nu.Htic«t«l  animaU.  and  lu.n..  in  particular,  ofU-n 

S';::;::— :;uo":;,u";;: .: ••  -  -^ '- 

l„ti..„..     TUo     „rli,ul«r     ...rfH.',~     an-     .Inll.     «"■'"''''"";„     '„^,„ 
.,r„|,lu,.l  ....1  ...fl™."!  ^    ,,„.p  <■-.«..,.>  .n..yl«-  «b«.„..     rh,    , 

•■"•«- ;"""'•>;;'  :,;::tzrr''.  i-'li i  .—..">• '■ 

,,|.,.i„g  ...ight  „n  •""■'-■'«""• ''"!^  ■!„'"  /,„.,„  i.,li«„..r  |«i.,f..l 
"■''tT"«-,..ie  ..r  «Tou.  i„«.,n„„».i..n  ,.f  tlu-  ..i«H..U..   »  I-; 

ll„.  a.ul,.  f..m.,  ..r  it  in..v  .l.v.l,.|>  very  .«riy  n,  l.f.-^       >  may 

:!:  ™t.,!,  -..«.... .-■»....;.."..-  ''"f;"r;:;;:r  :sr :..: 

of  the  joints.      The  stiHe  is  (hshgure.1  by  a  painless  siding. 
;;Laers'    n.,ven,ent.     hut     ..rherwise     .loes     not     apjx-ar    to    .... 

'"^T;::"^osis   o^   suppurative   gonitis   is    almost    hop^-     ... 
in  IZi  cases  slaughter  is  to  be  advised.     Fat  oxen  should  at 
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be  killed,  to  avoid  the  Iosh  of  condition  which  rcHiiltH  when  diseaxe 
btfomes  general.  The  acute  aMt<ptic  or  close*!  form  may  be  treated, 
particularly  in  valuable  animalx.  The  prognosis  should  be  rewrved 
if  severe  pain  exist,  )M>cause  the  cimtinuous  weight  thrown  <m  the 
other  foot  may  priHiuee  acute  laminitis.  or  (he  animal,  imable  to 
Htand,  may  die  froni  exhaustion.  Severe  complications,  nevertheless, 
may  render  even  this  form  incurable  ;  thus,  a  liorsc  which  hml  been 
struck  by  a  carriage-pole  suddenly  became  hunc  ;  flic  animal  died, 
apparently  in  cous«>(|Ucnce  of  pain,  and  en  post-mortem,  two  frag- 
ments of  bone  as  large  as  chestnuts  we.e  f<,und  t(»  have  been  dctachetl 
from  the  outer  condyle  of  the  femur  :  t  iM>y  lay  w ithin  the  joint  capsule. 
On  the  other  hand,  a  stn-mingly  si-vere  injury  exposing  the  patella 
healed  in  a  numth.  fn  this  cnse  the  joint  was  probably  iminjurtnl. 
Sherman  saw  a  hors<>  die  fronj  division  of  the  femoral  artery  pro- 
duced by  a  lance-thrust  in  the  Hank. 

Treatment.  Ilcccnt  wounds  uj-ar  tlic  joint,  or  involving  the 
above-nanu>d  tendon  sheath,  require  antiseptic  treatment  ;  and, 
as  in  large  animals  a  projH-r  dressing  cannot  be  used,  the  wound 
must  be  disinfected,  and  in  the  case  of  small  injuries  a  blister  of  sub- 
limate <lissolve«l  in  10  parts  of  spirit,  or  the  actual  cautery  should 
Ik-  applied,  in  order  to  produce  swelling,  and  clo.se  the  wound  in 
the  joint  as  rapidly  jv.s  possible.  Large  wounds  may  be  carefully 
disinfected  and  sutured,  or  be  kept  aseptic  by  continuous 
irrigation. 

Acute  serous  arthritis  may  hv  successfully  treated  by  rest,  and 
warm  fomentations,  and,  after  an  interval,  by  applications  of  icnlinc, 
olcate  of  mercury,  or  cantharidcs  colkKlion.  Treatment  of  the 
chronic  or  dropsical  form  often  fails.  Firing  and  blistciing  may 
reduce  the  swelling,  but  the  joint  is  permanent  1,  blcmislu-d. 
Complete  recovery  has  followed  aseptic  puncture  of  the  capsule, 
by  means  of  a  tine  tnK-ar  or  hollow  neeille.  drawing  off  the  contents, 
and  afterwar.ls  firing  and  blistering  the  joint.  Aseptic  removal 
of  the  fluid,  A'ith  injection  of  iodine  or  weak  sublimate,  may  be  tried. 
I'sually  the  joint  retills.  but  later  shows  a  considerable  diminution 
in  the  swelling.  ()|H'rative  puncture  of  the  stitle  is  never  quite  free 
from  risk  of  infection,  and  unless  the  horse  can  be  kept  in  slings  for 
a  time  and  carefully  attendetl,  piuu-ture  is  not  advisable.  Some- 
limes  in  young  lionses  the  di.stension  disappears  without  treatnieivt. 
lit  any  sort. 
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,,.    CHROKIC  IHFUMIIATIOII  OF  THE  .TlFLE-JOlllT. 

femorul    c.mdvU's.   inurRri  .r,„,„i,,   i,„rwH      (Urns umiUly.  'H'<> 

„„,l  principHlly  .Ko„r«  m  heavy  .Irnught  humH. 

gnu-Jally  in  hor..  that   work    -"\'""r'  J  .  J    t"       uc  g..nilis 

ciuvleH.   '"-♦^"•P";;^  ,      i„„^.,  aivi.i..n  of  the  j..int   .m.UTjjo,.- 

;irrm.et^;:.::;the:n.ter.  wh.h  ...„.!..  ren...  i.a. 

-  ^;;t::::::;:...a.  ...o ....  --— - -- -;r;;: 

surfaces.     In  «a.liti..n  to  thu-konn.,  j'^'    .    J  /     "  .nn.r    Hi^^ 
,,.a  ,auUflower  growths  on  the  articular  --  -    '^  ^      ;, _.    ,i^,,.„ 
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the  tuiimal  tthowx  Mwinginn  leg  Ihiiu-ih'mk  hihI  iivciiiU  cxtfiidiiiK  tl"' 
limb,  H^>  that  tht-  forward  utricU-  i«  shortoiMHl.  'I'hf  t<M>  of  tin-  (lis«Ms«-l 
f<M)t  in  apt  to  catch  on  shght  pnJiiiiiu'nct'M  ;  at  a  trot  the  hiniciu'H.s 
showH  Honic  rewmblancf  to  Hpaviii  lamfiicwH,  hut  the  liinh  ir*  not 
niovwl  npnsm«Mlically.  much  more  often  it  \h  can'i(><l  stiffly. 

Though  pain  cannot  usually  he  (lete<-te(l,  the  capsule  of  the  joint 
i.(  often  visibly  distende*!  Ih-Iow  the  patella,  and  in  the  later  stages 
the  internal  condyle  of  the  femur  is  distinctly  inoretiKed  in  size.     This 


Ki(i.  .VJti.  Ij'fl-sidcd  clirimic  iiitlaiii' 
inatiiiii  (if  till'  .stillr-jdiiit  ((iniiitiK 
rliriMiita). 


Kli;.  .VJ7.  Hilatrriil  chroiiic  inlliiiniiiiitioii 
I'f  till'  stiH< -jiiiiit  ((Iiinilis  ilirniiji'ii 
lillalciali.s)  (frdiii  a  |ili<>li>i.'ra|ili). 


examination  is  nuide  standing  behind  the  Imrse  (of  course  taking 
(irofK-r  precautions)  and  grasping  the  stitie-joints  alternately  with 
liotli  hands,  so  a.-:  to  con<pare  one  with  the  other.  In  fcmoro-patellar 
disea.se  the  leg  is  extendetl,  Iwaring  weight,  and  in  movement  the 
limb  is  abducted  and  the  ttn-  diagged.  The  animal  shows  symptoms 
of  pain  when  the  limb  is  forcibly  extended  or  rotated,  and  there 
is  considerable  swelling  in  front  of  the  .stifle. 

The  disease  is  incurable,  and  ni'urectomy  being  <<ut  of  the  (|uestion. 
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■;tn    ttstially   Iw  done.     Working  hnr^-s  >;|)(iiild    !«•   if^ed 
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long  as  possible,     li'  the  owner  insists  on  treatment,  blisters,  firing. 
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„r  Other  rount^r-irritantn  can  »».■  tri.Ml.  R^H-overy  ,  .•xtn-..uly 
ran..  a.ul  Iho  i,n,,rov.MU..nt  of  r..,H.r1..l  .hh...  pmhahly  .l-p-M.U  -n 
iniHtakw  in  «Uiinno«iH. 

uSht   the  n...v.-n..-..t«tiff..r.  «n.l  th.-  quart.TH  „,on.  M.arl«..ll>  -;     '^^^f,       '' 

the   til.ial    marRiii.   were   j.n.ininent   aii.l    thukene.1.      I  lu    |.au  n       j 
e.\hibite«l  ii<>  {wrtieular  ehange. 


T 
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VII.     BURSITIS    PR«PATELLARIS. 

•r„K  hur^a  pra-patellaris  .ueor.iin«  to  Kiehhau.n  .n^curs  in  fulls 
,,.lf  of  all  honi.  It  He.  on  the  anterior  .urf-K-e  of  the  .•'»»<•';'' 
when  injured  is  apt  to  heeonu-  inflame<»  the  H^x-llmg,  w  h  - 
.ometinu-s  flnetuating.  so.netinu.  nunlerate  y  hrn..  '^t»-;";«  "  ;  ' 
„f  two  fists.     It  seldom  pHnluees  pam  or  lameness,  and  only   toi.n^ 

a  hiemish  like."  capiMsl  elbow."  .,„.,:„„. 

The  disc.ase  In-ing  eaused  by  bruises  or  other  n.jur.es.  .s  son.etnn. 
.u-comp«nie.l    by    inflammatory    sympton>s.    but    sonu-tnnes    .k.u,^ 
Without  then..  'Lameness  is  absent  in  the  latter  case    a    ae      o     ■ 
,.emend>cred  in  .liagnosing  other  diseased  eond.t.ons.     -S'- »^ 
„H.nt    be    considered    neees.sary,    fluetuatmg    swellings     hjgro.n.M 
of  the  bursa)  n.av  repeatedly  ht-  punctured  w.th  the  hollow  n.H-l N 
or  with  a  slender  tn«-ar,  and  emptied.     Injection  of  ukIuu-  n.ay   al- 
be  trieil      As  in  "  capp<-d  elbow,"  fn-e  incision  le.uls  to  Ion.  contn.u. 
.,.pp„ration.   and  is  therefore  not   advisable,   u.dess  the  bursa  .    . 
JLtroyed  by  cautery  or  caustic.     Blisters  and  Hru^  "^'^^- 
gradual  contraction,  but  require  repeated  application.     Care  m. 
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tM>  ttikcti  iioi  ti>  inciM'  <i  <ln>|>Hi;til  xtiHc  joint  in  iniMtHko  for  ciilarKf- 
nn'iit  of  fh«'  pn'i'rttj'lliir  hiii^ji.  The  liy'li"'>|w  »wolliiiK  lies  dtt'ptT 
aii<i  cnniiot  b4>  r>o  t-tiMily  (Ii.-<pla«-c4l  uiicUt  tlif  skin  mm  that  now  in 
i|iirHtion. 


r.     lUSKASKS   OF     TIIK    IJtWKH    THIdll    OH    LK(1. 

'Y\\v  thitfh.  fH|K-i'iiillv  iii  the  lioi'-»i\  is  KinTouiidcd  liy  a  tonw,  Htrctiiicd 
skin,  which  on  the  cxtcniiil  fa<'<>  i^<  •<tri>nK.  I>i>t  on  the  inti-iiial  Mi>iii<-whal 
thin.  Towanls  thi-  friml  or  Iht-  intt-rnal  niirfarc  uf  the  thinh,  the  xkin  and 
fuM-ia  of  the  IcK  lie  din-rilv  in  cnnfai-l  with  lh<'  tihia.  which,  thi'n'forc,  at 
thiH  |Miint  '\n  particuhtrlv  cx|M)scd  to  iniiirv,  Ahoiit  thr«f'-i|iiart<T»  of  the 
lionc.  i.i  .  thi'  i-nfirc  external  and  the  (Mmterior  (Mtrtion  of  the  intrrnai 
snrfuci'n,  are  covered  » ilh  rnUHcl'  which  are  Miritfly  clothed  with  a|M>neiiroHii4 
and  protected  l»\  the  faxia  lata.  'I"he  latter  ariHen  from  the  inUHclcH  of 
the  ipuirter  and  iip|i«'r  parts  of  the  Ihijjh.  .ind  in  partl\  in«<'rted  into  the 
cre«t  of  the  tihfii.  parll>  exlen(!i  lielow  tin-  hiH'k.  to  heconii-  continnonn 
with  the  a|Mineino.sis  of  the  nietatarsns  and  pic<lern. 


I.     WOUNDS  AND  INJURIES. 

Is.ii'KiK.s  of  the  tihia  are  coninionesi  in  liofM-s.  and  are  causj'il 
hy  kicks,  and  by  the  le^  la'injj  passed  over  hales  or  over  the  earriage- 
|M>le.  Sometimes  the  skin  nione  is  infianieil  or  lacerato<l  hut  not 
infrwjiu'ntly  the  |H'riostenni  and  even  the  hone  are  hrnis*-*!.  The 
hone  is  sometimes  fissured  l)v  kicks,  a  condition  which  will  later 
receive  attention  ;  or  diffuse  periostitis  is  caused,  though  it  also 
follows  bruising  of  the  fascia,  without  the  bone  itself  being  injured. 

Tibial  jx'riostitis  pnahices  well  marked  swinging-leg  lanu-nt-ss 
and  shortening  of  the  forward  stride  while  the  thigh  is  moved  slowly 
and  stifHy.  It  usmdiy  lasts  three  to  four  weeks,  and  is  suec«'de<l 
by  thickening  over  the  tibia.  The  local  pain  shown  on  palpation 
prevents  any  mistake  in  diagnosis.  Injuries  of  the  tibia  itself  can 
usually  Im'  detected  by  probing. 

The  pre.s«'nce  of  strong  fa.scia  covering  the  muscles  of  this  region 
causes  wounds,  which  woidd  otherwise  heal  without  trouble,  to  be 
followed  by  very  dangerous  conseniiences,  injury  to  the  fascia  is 
troublesome,  because  the  nuiscular  tissue  protrudes  through  the  rent 
(nni.soular  hernia),  and  being  irritated  by  its  edges,  commences  to 
proliferate  actively:  or  suppuration  may  extend  beneath  and 
lead  to  lUHTosis  of  fascia,  and  before  the  necrotic  portions  can  be 
>hed.  oxcessive  fungous  granulations,  the  growth  of  which  is  favoured 
l>y  the  continuous  movement  of  the  muscle,  arise  and  greatly  impede 
iuaiing.  This  condition  is  «,  .uinc^^t  on  the  Itjwt-r  portions  of  the 
biceps  femoriu  muscle,  but  may  occur  in  any  region  of  the  tibia. 
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j,-.^  WOl'NDS    AND   INJURIKS. 

A  socon.1  aifticuity  in  tin-  healing  <.f  such  wu.m.iH  -  ti'-;--';;»;;;;;;;;^ 

of  subfascial  cellulitis.     It  generally  .vccompan.es  ^^^^'^, 
caused  by  stable-forks.    The  symptoms  are  great   P*'" /'•^" 
a;::al  stands  on  the  limb  or  attem^vtsto  move  •*  • --^-J-f'      , 
inflammation  of  the  neighbouring  lymph  ves.-      -«»  «  ^  r  st  i 
fever      The  skin  i»  not  excessively    swollen,  but  at  a    '^  <"^  '^'»'- 
S  ction  extends  and  dtn-p-seatod  abscesses  break  through  the  f.u«.... 
l^K.onrg-dK.utane<,us.     Thecellulitis  may  lead  to  extens.ve  ncn-ros.s 
^;i  3  septicemia,  a  result  favoured  by  the  p^-nt-up  .bscharges 
not  readily  escaping  through  the  fascia.  ■     -.^       caa 

The  toeatment  must  Ik-  directcnl  by  general  prnuMpk^.  ( oil 
applkations  are  usc-fu'  in  relieving  severe  pain  ;  .f  merely  bru.scl, 
the  parts  may  Ik-  snrroun.hKl  with  cotton-w,K,l,and  kept  contnn.ously 
rrigald.  Wo,mds,  esp«H-ially  those  reaching  t.>  the  bone  are  b^. 
ZU  bv  antisc^ptic  measures.  The  periostifs  may  afterw.ml> 
b^  arn.ste;i  bv  blisters.  Sequestra  must  be  removed  as  soon  as  the 
allr  to  have  s^-paratcnl.  If  only  the  skin  is  bruis^-d  or  exc.r.ate.l. 
:rirts  shouUl  IK-  cleans..!,  and  dust.l  with  i-xloform.  amyloforn.. 
or  boric  acid,  or  smeare.1  with  lead  or  zinc  oi.itment 

The   exulK>rant   granulati..ns   prmluced   by   mu,.    !       »'^""*      ' 
renu.vcHl   with  scissL.   the  cautery,  or  caustics.     To  prevent   their 
"t     n    it  is  often  m.c.sary  to  still  further  .livide  the  fa.-.a  ;    some 
Us  a  piece  of  it  may  be  excised,  and  further  strangulation  t> 
eventJl.     Th.mgh  a  pressure  dressing  is  .liftieult  to  apply  .     tl„> 
I     IneHt  sonSltim.;  follows  the  use  of  a  few  strips  of  adhcsiv.. 
1    ,;r      A   piece  of  leather  or  strong  linen  is  smearcl   with   n>n 
,1  e^^^  of  two-thinls  resin  and  one  ,hir.l  wax),  and  apphc 

::!;:;  a    ..l  l,f  gau.-  covering  both  the  exuberant  ^^^^^^^^ 
...ighboiiring     parts.     Absolute     rest     is     indis.K.nsable.     S  ibfaM 
suppurating  cclulitis  calls  for  curly   iiui.sion   and  dismlcct.on.  an, 
7L.s.Jy.    drainage.      Deep-seate.l    absccs.ses    are    to    Ik-    o,H-n.  4 
as  soon  as  diagnost-d. 
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II.    FRACTURE  OF  THE  TIBIA. 

In  ,|,c  horse,  fractures  of  the  tibia  rank  m-xl  in  point  of  frc.,.H'.i- 

,„  ,iH,s».  of  the  ,H-ivis.  Of  J-«'«^  f'-'--*'"-^"'  '>-"rri»K  •»"«";^5  ;■;" 

•ears  amongst   army  horses.   U»  were  in  this  bone.     ^-'' /-' 
s  oftenest   cause,l   by  kicks  from  horses  in  -«»;»>-""»^/  l^'^j.  , 
„.,i..t  struck  b<.ing  the  internal  face  of  the  lower  f<'«-   '  «.;  '" 

which   lies  direCy   undc.    the  skin.     In   n,.>^t   ...«.  ^-  ^-      ' 
first  only  fissurtHl.  and  the  true  fracture  occurs  lat^'r,  duruig  su. .. 
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fkactithk  i>k  the  tihia. 
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acts  as  rising,  lying  down,  <ir  passing  urine  or  fanes.     It  is  seldom 
p<>st)H)ne(l  njore  than  a  week  or  ten  days  from  the  date  of  original 
injury,   though   eases   exist    where   fraeture   has   not   oeeurre<l    until 
four  or  five  wwks  afterwards.     In  a  ease  of  .Miilier's.  fraeture  was 
delayed  until  a  month  after  the  injury,  and  in  an  army  horse   127 
days   pass«-d    after   the   primary   accident    hefore   the   parts   lu'camt- 
separated.     In  such  eases  the  fracture  is  prohahly  suhfa.scial.  a  view 
supportetl   by  the  commonly ohsi-rved  fact  that    the  fragments  show 
no  callus  formation.     Or.   again,   the   primary   injury   may   produce 
liK-al  fissuring  or  partial  fracture  which  weakens  the  tihia,  hut  only 
gives  rise  to  eompl«-(e  fracture  under  .severe  strains,  like  those  (Kcurring 
when  rising,  lying  ilown,  Ac.     .\l>rasi<m  of  the  edges  of  fragnients 
either  results  after  fraetiire  is  comph>te  or  is  due  to  subperiosteal 
fraeture.  in  which  slight  movement  of  the  fractured  portions  is  possible. 
The  absence  of  abrasion  is  not.  howt-ver.  evichnce  that  limited  fraeture 
may  not  have  exist<'<l  for  some  cousich-rable  time,  a   fact   of   much 
forensic  importance.     .\  kick  on  the  inner  surface  of  the  tibia,  such 
as  would  be  given  by  a  horse  standing  alongside,  may  at  once  pnMluee 
CO.      etc  fraetun-,  which  is  then  generally  complicated.     The  bone 
is  (K-casionally  broken  by  the  animal  slipping,  falling,  being  struck 
with  the  carriag.    pole  during  collisions,  or  by  its  struggling  violently 
in  hobbles,  as.  for  example,  during  ci.stration,  though,  in  the  latter 
cR.se,  the  femur  or  vertebral  column  is  more  often  fractured. 

With  the  exception  of  the  horse,  the  commonest  siifferers  fn)m 
fraeture  of  the  tibia  are  dogs,  in  which  the  accident  is  due  to  being 
kiekwl,  nni  over.  &e.  Oxen  and  other  animals  are  much  less 
fre(|uently  atTecte<l  ;  nevertheless,  cases  are  swn  in  them,  and  the 
practitioner  is  even  (Miasioiudly  calle<l  on  to  tn-at  parrots  and 
canaries.  Kenimore  de-crilws  a  case  of  fraetun-  of  the  tibia  in  a 
ftetus  ;  the  fracture  had  actually  been  prcMluctMl  by  a  kick  re<eived 
by  the  mother  (a  eow)  whilst  pregiuiut.  and  when  the  calf  was  born 
the  fraetun-  was  united. 

The  symptoms  vary  according  to  the  degrw  of  the  fracture. 
Complete  fraeture  renders  it  impossible  to  place  weight  on  the  lin>b. 
the  unusual  mobility  of  which  can  be  detected  even  from  a  distance  ; 
the  foot,  when  lifted,  remains  dangling,  and  in  the  horst-  the  contlition 
shows  some  resemblance  to  ru{)ture  of  the  flexor  nu-tatarsi  muscle. 
Fracture  of  the  tibia,  however,  is  at  once  differentiated  by  the 
iinj)ossibi!ity  of  placing  weight  on  the  limb. 

In  complete  fracture,  crepitation  can  always  be  deteete<l.  Not 
infrecjuently  the  exiu-t  |M»int  of  fraeture  is  discoverable,  es|HM3ially 
if  low  in  the  leg.     IVrlontlion  of  the  >kin  by  splinters  of  bom-  riiut.ves 
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in  Hiuli  ciis«.  trati-s  of  tho  exl<Tnal  injury 


the  last  doubtn  of  frm-tiirt' 

''%Wrnlf  ZS^^,  though  not  invariably.  pr.Kluc.  lameness, 
bpth  when  weight  is  placed  on  the  limb  and   when   .t    m  car";";^ 
Smarting  from  the  injur^nl  point,  which  may  Ik,  depres«Kl,  the   Inn. 
of  hWe  in  the  bone  „,ay  Ik-  mappnl  out  by  »•-  ex.stence  of  pan. 
over   it.     Fis^un-s   in   the   sulRutaneo.is   regu.ns  of   the   t.bia     max 
sometimes  be  diagn.>s.l  with  certainty,  otherwise-  they  ^-j  -  >  .  - 
gnes^Hl  at,  for  this  linear  .listribution  of  pam,  wh.ch  .s   he  sole  r^^luv  U 
symptom,  cannot  be  detecttnl   under  the  musc-ular  tissue.     In  tlu 
eU  .Imribed  in   which   there  w.^  no  lameness,  the    hssure    was 
probably    subperiosteal.     lncon,plet<-    fractures    and    l.K-a     u.juru-s 
an.  aceompani^l  by  ...ore  or  less  lan.cness,  depending  .m    he  degrc. 
oriK.riostit'ls  ;   shouhl  the  latter  Ik,  slight,  lanu-.u-ss  .s  .so  htt  e  ,na  ke.l 
that  animals,  even  with  incomplete  fraciure.  .nay  Ik>  kept  at    s   .k 
nntil  complete  fracture  su.ldenly  occurs.     O..  the  .,ther  hand.  part,., 
ractur..  and  local  injury  t<.  the  b<me  may  ..ften  b.-  at  .mce  n.-.>g.ns.-d 
"ovKled  the  soft  parts  are  not  g.^atly  swollen.     From  the  uncertauit  v 
Ihich  surrounds  these  cases,  it  is  of  the  utniost  importance   m  ^, 
painful  lameness  resulting  from   mechanical   injury   to    the    inn., 
si  of  the  tibia,  to  bear  hi  mind  the  possibility  o    fissure  or  in- 
complete fracture.     Its  existence  is  the  more  probable  if  lanu-.u.. 
be  severe,  and  no  marked  periostitis  or  local  pam  can  be  d.scovenxl. 
Fractures  of  the  malleoli  of  the  lower  end  ..f  the  tibia,  commo.. 
in  man,  are  rare  m  animals,  though  o.i  post-nu.rtem  examination 
Uisering  detected  a  case-  which  had  caused  obsthiate  and  incurable 
lameness.    The  external    maUcK,lus    wa..   separated   for   a   le.igth  ot 
14  inch,  and  to  a  height  of    6  inch.    The  anterior  portion  of  the 
middle  protuberance  was  fractunjd. 

Couri  .nd  progncU.     Although,  in  the  horse,  complete  fnut  in- 
of  the  tibia  is  almost  always  incurable,  because  the  patient  .s  una  .1. 
Itinuouslv  to  sta,id  on  the  other  leg  until  the  fracture  unites,  an. 
pints.  &c.;  can  only  b.-  applied  to  the  h.wer  ,K.rtions,  yet  m  oxc 
r^-ovey  has  Uhmi  rep.>at..lly  s.....     Rc...very  has  also  Ik...  s... 
^young  f..als;    in  sonic  cas^-s  a  splint  was  applied,  but  m  .>the.^ 

/prt.!uti.>n  was  adoptc.l.  Riv..lta  describ.;s  a  case-  in  the  ox  . 
whi  h  a  splint  was  applic.l  by  the  l.K-al  blacksmith.  After  six  t..  sevc, 
:Lus  th.  animal  walked  soun.l.  When  the  hors.-  u.  valuable,  a... 
IT  ..f  an  excitable  disposition,  tr.-atment  ..lay  be  attenipt.-.l 
esiK-ciallv  if  the  seat  ..f  fr.v.ture  Ik,  near  tlu>  h.wer  en.l  ..f  the  t.b.a 
;.?Taeh-.....s  r^overv  is  »K,ssible.  F.>als  and  light-bn.l  horsc-s  u, 
quiet  temperament  art-  better  able  to  endure  the  .-onlin.......  !>".. 
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tlian  heavy  animals,  ami  tlu-rofurc  rt'covcr  sooner.  Montaya  saw 
a  transverse  fracture  of  the  upjK'r  third  of  the  tibia  in  a  mule  unite, 
with  the  assistance  of  a  spUnt.  In  France  a  number  of  oases  are 
reported  where  complete  fracture  of  the  tibia  with  displacement  in 
horses  has  Inn-n  retluccd  and  the  bone  has  united.  But  thes«i  have  been 
eollecte<l  from  the  records  of  many  years,  ami  must  be  rejjarded 
as  exceptional. 

In  sheep,  goats,  and  carnivora,  these  fractures  j^encrally  unite 
if  not  so  high  in  the  limb  as  to  prevent  a  proper  dressing  being  apphcd. 
In  dogs,  fractures  of  the  tibia  may  completely  iniite  in  three  to  four 
wifks,  even  when  complicated. 

In  all  animals,  fissures  unite  in  fourteen  days  to  a  month,  provided 
the  fracture  remain  incomplete.  The  animals  n()uire  to  be  ab.so- 
lutely  restfil  in  slings  for  three  or  four  win^ks.  The  less  the  lameness, 
the  better  the  chance  of  recovery.  Fractures  of  the  malleoli  arc 
unfavourable,  esjM'cially  in  working-horses ;  and  as  lameness  is 
generally  seven-,  the  continuous  weight  thrown  on  the  other  foot 
may  lead  to  laminitis. 

When  instituting  treatment,  the  above-mentioned  po.ssibility 
of  fracttire  must  always  be  kept  in  mind,  and  every  injury  of  the 
inner  surface  of  the  tibia,  whether  extending  to  the  bone,  or  causing 
severe  lameness,  should  be  followed  by  three  to  four  weeks'  complete 
rest,  the  animal  being  placed  in  .slings,  or  tied  up  short.  Severe 
lameness  consequent  on  periostitis  is  best  treated  with  cold  appli- 
cations, followetl  by  blisters.     Further  treatment  must  be  expectant. 

Cases  of  complete  fracture  should  be  placed  as  soon  as  possible 
in  slings,  reposition  attempted,  and  a  plaster-of-i'aris,  tripolith,  or 
adhesive  plaster  bandage  applied.  Adhesive  plaster  has  the  advantage 
of  not  slipping  down  so  easily.  Stolz  recommends  a  mixture  of 
2  parts  resin  with  1  part  wax  ;  Frickers,  5  parts  gutta  percha,  2 
parts  lard,  and  IJ  part  wax.  These  mixtures  are  smeared  on  strong 
linen  or  leather,  which  is  applied  after  the  skbi  has  been  clean.sed 
and  dried.  Lcblanc,  who  succes.sfully  treated  several  cases,  placed 
the  animal  in  slings,  dug  a  shallow  pit  below  the  affti-ted  limb,  to 
which  he  attachetl  a  heavy  weight.  (After  a  time  tiic  nuisdes  become 
fatigued  and  rept)sition  can  be  effected.)  Lcblanc,  after  setting  the 
iunb,  applied  masses  of  tow  and  two  large  splints,  the  outer  extending 
rom  the  hoof  to  the  stifle,  the  inner  from  the  hoof  to  the  middle  of 
I  lie  thigh.  The  whole  limb  was  then  enveloped  in  ban-lages  plastere<l 
.vith  pitch.  In  oxen,  with  fracture  of  the  lower  part  of  the  tibia, 
I  plaster  bandage  may  be  usi-d.  These  animals  sometimes  recover 
without  treatment   of  anv  kind. 
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The  application  of  pl.vster  or  tripolith  bandages  in  easier  in  small 
I  he  appncauoii        i  officaeious  the  dressing  should 

ruminants  and  carnivora,  but  to  bt   imcat lous  i  f, 

irelrriHl  below   the  h.^k,    and  as  far  upwards  as  poss  bio   .    by 

l..,„l.,«,-    v,-r  IW  l.,..'k.  ."..1  ""'"'.1  ll«-  "I'l"-""  '""••■     <*■*"  '" "'"" 
.     .        .  ..w.tiw.r      If  union  (K'curs  with  the   pans  roum-o, 

aseptie. 

Ill     RUPTURE  OF  THE  TIBIO-FIBULAR  INTEROSSEOUS  LIGAMENT. 

In  animals  fractures  of  the  fibula  have  rarely  been  recorded  ;   they 

.re  certainly  very  ditticult  to  .letect  during  life.     In  dogs,  how^'ver. 

Z  mmla  isLiaily  inyolye<l  in  cvses  of  fracture  of  the  ^^  J^^^ 

in  a  mare   saw  rupture  of  the  interosseous  ligament    with  separation 

h     tnmla  from  the  tibia,  from  the  animal  shying  whilst    bein, 

Id  ...Severe  lameness  at  once  followe.1,  an.l  though  .    gradua,  v 

,,„inisluHl.  it  recurred  after  lying  down  and  nsmg.     ^^^  "^ -^ 

.arried      tifflv,    and    no    weight    was    placed    on    it.     !.«•    mortn 

vln.Uion'how..l  the  fibula  to  have  bc-n  torn  away  from    tl  .■ 

iibia     It  lay  amo.gst  the  muscles  of  the  thigh,  which  it  h.vd  s..ven>l> 

injured. 

IV     RUPTURE  OF  THE  TEMDIMOUS  FLEXOR  METATARSI. 

K  il.e  hor^.-  the  tcxiinous  |H,rti..n  of  the  Hexor.netttta.si  muscl.-  forn.^ 
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and  JH  iiiHrrtoil  into  ihe  boiiPH  of  the  tiirwiis,  Ht-rving  to  priwent  t'xciwwive 
t'xti'iiHUin  of  the  hiM'k-joiiit. 

In  the  horwe,  rupture  of  this  tendon  is  attended  with  wueh  marked 
symptoniH  that  attention  wan  early  directed  to  it.  Solloysel  de8eriht><l 
the  condition  though  he  regarded  the  tendon  aH  a  nerve.  At  the  end  of 
the  eighteenth  eenturv  thin  laineneHM  was  deMrrihed  by  Louohard  an  dislo- 
cation of  hcM'k-joint.  Bouley.  in  IS.'W.  eorn-ctly  explained  the  condition, 
and  was  followed  by  Kigot,   who  made  the  ex|)eriment  of  dividing  the 


Km.  .V2S.      Kiipliiii'  iif  tlu'  (Irxur  iiii't:i(ai-si. 

tendon.  Mcrtwi^  first  thoroughly  described  this  lainciicss.  and  gave  a  full 
account  of  its  origin. 

The  flexor  mctarsi  tendon  becomes  ruptuicd  cither  i?i  its  course  along 

•  lie  front  of  the  tibia  or  at   its  origin  from  the  pit   bctwc-eri  the  triH-hlea 

•  Hid  external  condyle  of  the  fennn'.  In  the  fornu'r  case  the  rupture  is 
ii.Mially  incomplete,  the  fibres  ap|N-aring  as  though  frayed  but  not 
'cimpletely  torn  across. 

Causes.  Rupture  of  the  tendino\is  flexor  nicttttarsi  follows 
excessive  extension  of  the  luH'k  joi'it ,  prinlueed  »'ither  by  the  aiiiiniil 
kicking  violently  or  struggling  in  hobbles,  or  from  the  limb  being 
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Violently  drawn  bacUward.  a«  in  .hoeing  i^^  1^^ J^  l^  ^hnX 
upwardK  by  means  of  a  cor.  P^,«»^  j^/^^f  ^,' ""L  to  occur.  It 
fl  i«  thu«  fixed,  the  animal  /*1\;"P  "^  "  JJ^  21^^  m  railway 
„,ay  also  be  caused  by  effort,  to  w.tbdraw  the  foot^ca  g  ^ 
points,  or  even  in  deep,  soft  ground,  and  -'^^'^^  *„^^,  ,,  J„,, 
To  collisions,  slips,  or  getting  over  bales.     It_  seldom  f^^^^^  ^  ^^^^  .^ 

recorded  where  the  musclt> 
was  divided  by   a   sharp 
stone.       Klemm     reconv 
mendetl    section    of    the 
cunean   branch     of     this 
tendon   in  the  treatment 
of  spavin.     Rupture   sel- 
dom   affects   both  limbs, 
and    is    rare   in    animuls 
other    than     the     horse, 
though  several  cases   art- 
reported     in     cows.       Ill 
dogs,    the  tendon   which 
corresponds  to  this  musilc 
may  be  divided  as  a  re- 
sult of  external  injuries. 
Symptoms.     This  nip 
ture    is  distinguished   by 
lameness  when  the   linih 
is  carried,  marked  flexion 
of    the    stifle-joints,    and 
excessive  extension  of  the 
hoek.    The  symptoms  arc 
so  marked  that  the  con 
dition  can   be    diagnosed 
with    absolute    certainty, 
even  from  a  distance.     A- 
the  fibn  is  band  stretch 
„,.mi.is  ..•."."■■•  ing  between  the  extemal 

c..>n<lvle  of  the  femur  and  the  metatarsus  is  no  longer  -^l^  ^o  tmnsn,i. 
the  movements  of  the  femur  to  the  metatarsus,  and  as  the  flex.. 
tiZl  muscle  itself  is  powerless  to  make  up  for  th.  dehc.eju.  . 
L  oannon  bone  is  no  longer  flexe<l  on  the  hmb  but  hangs  mer  . 
and  all  the  lower  joints  of  the  limb  folU.w  su.l  or  arc  slight  • 
ZJ     That   port  on  of  the  Hmb  below  the  hock  is  not  properly 


Fir  .laO.-Showing  tho  nKfhauism  of  the  h<>ck 
„n,l  stifl.-  j..i..tH.  Tho  U-n.l.ms  of  '•'«•  H.-xor 
,„,tat.ii>i  and  ^astnxiicMiius  imwcU's  """«'•'" 
h,„n.H  f.,rmii.n  th.-  joint-  i"  Hiuh  a  way  that  they 
a,.-  uiial.U'  to  n\ovf  in.UiH-mlmtly.  I.  1«''>- 
.linous  .livixion  of  th.-  H.-x-.r  m.-tatan<i  n.uscio  : 
2.  '_''.  ami  '2'.  ll<-xor  pcrforatus  :  .1.  uaslriK- 
ni-mhis  ti-mloii. 
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advanced,  whilnt  the  relaxation  of  the  tendon  favonrH  excessive 
flexion  of  the  stifle-joint.  This  want  of  harmony  in  the  function 
of  both  joints  pro<iiues  an  luuertiiin  movement  of  tiie  limb,  which 
may  give  the  impression  of  a  broken  bone,  an<l  has  bwn  so  inter- 
preted by  some.  The  absence  of  fracture,  however,  is  at  once  shown 
by  the  fact  that  tlie  limb  can  still  support  wciglit.  The  serious 
symptoms  apparent  during  movement  disapiM-ar  when  Ih.-  animal 
is  at  rest.  In  rupture  <.f  the  He.xor  metatarsi,  th.-  funcfion  of  ,is 
temhm  is  in  abeyance;    while  i«s  ant.igonisf.  /.,..  the  Icuil..  .\(|ii||i.s 


Fill.  .I.-JO.  -  Rupture  of  flexor  nicfiitarsi  iiuiaile  (from  ,i  |iliotoirra|ili). 


is  unopposcHl.  ap|M-ars  relaxed,  and  when  the  limb  is  relieved  of 
weight  and  extended  lies  flaccid.  This  ap|H-arancc  is  very  charac- 
teristic, and  only  occurs  in  two  other  conditions,  vi/..  rupture  of 
thetendoAchillis  and  fracture  of  the  tibia.  It  is  most  marked  when 
the  hock  is  excessively  extended,  as.  for  instance,  by  the  farrier  lifting 
I  lie  limb  to  remove  the  sIkh'.  In  recent  cas.-s  the  anterior  surface  of 
I  lie  tibia  is  sometimes  slightly  (edematous,  in  others  absolutely 
HDthing  abnormal  can  be  seen.  Severe  swelling  with  pain  on  pressure 
'ivcr  the  course  of  the  flexor  metatarsi  is  (piite  exceptional,  the  muscles 
Ix'ing  clothed  in  a  strong  fascia. 

Course.     The  aflccfion  is  naturally  of    sudden  onset,  and  at  once 
produces  a  peculiar  lameness.     As  weight  can  still  be  placwl  on  the 
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alnu>Ht  always  complHe  u,  four  ♦"2'\,:^  .JZuor  thn*  months. 
an.atfectod.th..ugh<.necas.Mnar»^^.n,^ho^^^  ^^^  ^^  ^^^ 

,n  rare  instances  ---y  «-  -*  ''^,  ;,!  ,,„.na  .,n  the  pos.tinn 
impair  the  movement  o  »»"\'"7;  \V  ^'.^^i  Hufficiently  lon^-. 
of  the  rupture  an.l  on  the  annnal  not  »»*'"^  "^'^  ^^„„,  j,,  ;,„ 
Where  the  tendon  is  aivia.l  n.  ^'^l^;;^' ^^^J^Vl.^  ass'ure.. 
of  origin  on  the  femur  (a  rare  --'^"^;^^r^^  tL  parat^ndineun, 
^.....formation..f m^^t^er^^^^^^^^^  J^^,^  ^^^,  ,,.,^,. 

essential  to  union  U-ing  abs«nt  trom  "  tenainous  .., 

It  is  somewhat  «»-»>» f'VtrflJx':  met^  ^    wl  torn  away  ;    th- 
pouit  is  of  httle  unportame  .  i^^rtion  into  hoiif 

preferable  to  treivtment.  ,.,,,tinff  tiie  horse  to  work 

>-'«'  --"^  ivr,;;  ;Xm  .-i  'ri'J  ■^-« " 

^.,„  .,,.in.^  ■■"\;,':^;:f:,  s„  uh,.  ,.,«i.. «."... 

permanent  '«7"""-  J-"^'"  "    of  union.  .I™,.!"—  •■-m.M.'v 

C  .:7UX  .™i..n ...  ■■•;'>;^,.;»;;»'^,;;;;:;;r ;, « 

Treatment  is  eontine.l  to  restmg  the  limb,     i      tn 
..orl    ire   rarely   far  aispW-.i,   ^^  -:^^  ^  ::^ J^^J  U- 
...umal  shouia  be  kept  .H-rftnt  y  c,u.et  ^^J'     /^^^  ^^^.i^ing.     W-l. 
,,,,a  ,„  ,  U-vel  surface    an.l  no    -^^^^^^^IJ^,^  jespite  h  . 
protracts  recovery,  though  "\-''''»«     '^  ^^..nain  incompl.-. 
1,  always  takes  a  ^.ng  time,  "'-^^"'^^'^"Vhe    action    iH-rmanenUv 
„.     tenaon    ..coming^  ^  onga^^  ^     t^^.^:.     Blistc,,. 
""'"'f-       "      TThe^'uHl  m     cle  is  unnecessary,  a.ul  only  sc,..^ 
r:;:;::-:r  Vl  :!:tLum.l  as  ..n  as  lameness  aisap,.,.. 

V     RUPTURE  OF  THE  TENDO  ACHILLIS  AND  GASTROCNEW... 
^-  MUSCLES. 


P 


RI'PTl'RK    OK   THK   TKNIIO    ACIIII.UH,    KT<'. 


!)S| 


are  oft*<neHt  wtn-ii  in  <<>wx,  H«>tnHinK-s  in  hotli  limbs  «(  one.-.  thiinKli 
in  luimw  both  ruptnrc  and  won  iling  of  tht-  tendon  and  niiiwl.-s 
havn  iMsen  r«cord»'d.  Rupture  gtiurally  «HtMirK  at  the  lower  |M>int 
of  inHertion  of  the  Achilles  tendon,  a  |M)rti(»n  of  the  os  ealeis  beiiin  "t 
the  «ame  time  torn  away.  In  tows  it  has  n-peatedly  Ikh-h  stvn  at 
the  point  where  the  musele  U'comes  cemtinuous  with  the  tendon; 


Kill.   ."i:il.     Kii|itiirf   iif   ihr   ti'iiilo   Ai'liillis. 

I)ut  rupture  of  the  muscle  its<'lf  is  known  to  iKcur  both  in  llorse^ 
and  oxen.  Hayer  saw  rupture  of  the  tendon  in  dogs  after  bruising 
Kinwiichler.  in  a  horse,  found  not  only  the  gastrcKiiemiiis  but 
also  the  Hexor  jx-dis  jx'rforatus  torn  away  from  the  femur.  I'irl 
aw  a  cow  with  rupture  of  the  Achilles  tendon  in  .»n\i  legs.  Swelling 
itsult<"d  in  the  neighbourho<Ml  of  the  popliteal  space,  and  gradually 
'•••canu-  larger  and  fluctuating.  The  cow  could  only  shufHc  about 
"u  the  ground  on  her  hcK-ks. 

Causes.     Rupture    follnw-;    violciit    coiitractitii    of     the    Miusile, 
MriKlucwl  in  cattle  by  leaping  one  another,  in  riding  horses  by  jumping 
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<    .1       ......I..    Viliillis   (iifirr  StiH-ktlftli). 


,      ,    ,.,    runturo   of    the    to.uU.M.      St.    Cyr   tlu-r.fore   .listinj^uisl..  .1 

;:i:;.  :i;! :.. ....ry  n.ptu..  11.11...  ..w  ...u.. ....  «„., 

'"T'itlr   Nm-n'tl  .nusdcs  nanu-.l  or  t.u- AH.ilU.  .n...o..  ...■ 

" '  -;■■'"■  ■'■;•;  t:::Ci'::^"'^  ■-''"*  i " 

nurnos*-  of  tixin^  tlu-  joints,  iHiKiiai  >  _ 

l,J.fore  fulHl.  an  i.n,K.rt=u.t   »-V'r' iK    S.      .o^  --ti 

,,,..re  is  foilow.l  by  ^^^^^-^^^^^.^t,.^    L.   r.m.    V.^ 
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poiiitH  of  origin  and  insertion  of  tin*  flexor  ptHlin.  iinii  the  pluilangett 
tak«  up  a  poHitiiiii  of  t-xiviwivf  plantar  flexion.  The  h<K-k  can  alwi 
be  flexed  to  an  unUMual  degree  l>y  the  exertion  of  n  httle  force.  Am 
a  rule,  a  depri'Mwion  niiiv  his  noted  in  the  eourMc  of  the  tendon  or 
Hwelling  in  the  gaMtrocnemii  niUMcieM  ;  the  tendon  appi-urs  relaxed 
even  when  the  limb  touehoM  the  gnxind.  (n  ineoniplete  rupture 
lamenesH  \n  xhown  when  weight  in  thrown  on  the  limb,  and  there 
w  more  or  lesM  pnmounced  Hexion  of  the  jointn.  pHrtiiiilarly  of  the 
hook -joint. 

The  prognoalt  de{M>ndH  aInioHt  entirely  on  whether  the  uninjured 
leg  can  HUHtain  weight  until  union  (K-curH.  Small  animulM,  like  dogn 
and  catH,  almont  always  do  well,  but  larger  animalM,  at*  St.  Cyr  pointed 
out,  are  lesn  favourably  circumstanced.  They  sometimes  succumb  to 
the  '•ontinuetl  standing  or  lying,  for  union  takes  from  four  to  six  wj-eks, 
an«l  under  some  circumstances  may  be  protracted  for  st^veral  mimths. 
Oxen  do  best  lying,  but  as  horses  are  obliged  to  stand,  it  lM>comes  a 
({uestion  whether  laminitis  may  not  su})ervcne  in  the  other  fmit. 
Nevertheless  a  considj-rable  numlx-r  of  retjoveries  have  been  reeonled 
in  the  horse.  The  grounds  for  forming  a  prognosis  are  .so  slight 
that  it  is  generally  more  prudent  to  withhold  it,  and  watch  closely 
for  unfavourable  r^ymptoms.  As  a  rule,  in  the  horse  the  hind  fitl 
are  more  liable  to  contract  laminitis  than  the  (v  it.  although  they 
bear  less  weight—  a  fact  to  l)e  kept  in  mind  when  one  limb  is  disabled. 
In  small  animals  nt-overy  is  more  probable,  and  if  other  means  fail, 
an  attempt  may  \h>  made  to  suture  the  tendtin 

I'nion  is  mow  rapid  when  the  tendon  is  ruptured  than  when  it  is 
torn  away  from  the  t>s  lalcis.  Partial  ruptines,  in  which  some  weight, 
however  slight,  can  still  be  placed  on  the  lind>,  are  more  lii)|K'fuI.  As 
a  rule,  the  mon'  markini  the  degree  of  flexion,  the  slighter  the  chance 
of  recovery.  Rtrcovery  is  often  protracted  by  elongation  of  the 
tendon  and  con.s(>(| uent  lameness. 

Treatment.  In  small  animals  the  hock-joint  shouU'  be  as  much 
as  possible  extended  and  a  plaster  bandage  applied.  Larger  animals, 
like  horses,  are  slung,  .so  as  to  keep  the  h(H'k  continuously  cxtendcil 
and  the  ends  of  the  divided  teiiilon  or  nnisdc  as  ciosi'  as  possible. 
In  quiet  horses  this  may  be  assi.sied  by  bail'!  tging  and  applying 
adhesive  plaster.  Such  a  dressing  cert.iinly  allows  of  .some  move- 
ment, but  for  this  very  n-iv-son  is  better  borne  than  the  rigid  plaster 
bandage  or  than  splints.  St.  t'yr  st.itcd  that  the  latter  are  apt  to 
produce  excoriation,  and  that  it  is  often  b«'tter  not  to  cheek  movement. 
Martens  saw  the  divided  Achilles  tendon  unite  in  two  ncmths  without 
the  burse  beuig  slung,  and  iiriiner  ni  two  and  a  halt  months.     Light 
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..nil  ^mlmnl  a^-pfc  bn.  that  aHc,."'''  '^  '»"''"  l-^"''''''  '"  ''''""" 
in  i..j«r«^  «»H...t  tho  .uJHT.mity  ..f  the  .«<  .aU-.K. 

I).    DISKASKS  OF  THE  HOCK. 
1     FRACTURE  OF  THE  B0IIE8  OF  THE  HOCK. 

(.)  FKA.'-rrRK  of  the  .>h  ealcU.     Fract..re«  of  the  iH.ne.  of  the  h.Kk 
♦  h.  whole    rare   though  ca^en  have  been  ^een.  eHiHr.aliy  ot 
ZZJ^^^^'^     Apart  fro.  th..-  .U.cribe<l  aboj. 
,'  wh    h  the  AchilW  tendon  i.  torn  away  from  the  tubero.,  y  of  t 

i:i  fraet..re.  of  thin  bone  ar.  prcKl..cc.»  by  T''^""' J''^';;,     , 
kickH  or  Hometinu.  by  bl.,w«  with  the  farner  s  hammer.       M 
h1    hrec.  ea«.-  ouv  in  a  horm-.  one  in  a  .teer,  arjcl  one  ...  «  u 
T "e  tZ  3  pnHlumJ  the  fraet..r.-  by  nlippi-.g  when  r.«n,  .n      . 
tie      The  b<I..e  wa.  br.,ken  j..«t  .»bove  itn  art.eulat.on  w.th 
TuLuL      In  th.  Hteer,  fract..n.  wa«  cauH«l  by  mount.ng  a  .o« 
".dT  t he  calf,  bv  falling  into  a  diteh.     The  .ame  cauK-s    w hu  I. 
;:k1;1.  n.pt..re  .,f -the  AelSlle.  tendon  may  ..f  eonr.-  lead  to  fract...- 

'"  TheTymJ^L  and  co«r«  clonely  n-mble  ti.o..„f  n.ptun-  of  .lu. 
AohUleH  u"don,  which  in  thiK  frmtnre  aUo  los*.  .tn  lower  ,H.m  oi 
h^'rt  ...  hough  fracture  of  the  calcis  is  ge..er«lly  more  p«.,.ful  th.n 
Zr  of   the  tendon.    The  bn.ken  fragment   i.  dnvwn   ..pw.n  - 

ftrtcdo...  a..d  the  animal  i.  totally  unable  t<,  stand  on  the  Im. 
«hi  h     ollai^ses      AU  the  joint.s  are  excessively  flextxl.  part.cula.l 
t  tar    s   *7n    ...oving,  L  limb  is  lifte<l  an.,   the  metat„rs,.s  a. 

pha.a.^..s    draggc...    the    tendo    AchilHs    a,.d    p»-rforat..s    jw-ann. 

Sax  J     Cn-pftation  is  sometimes  heard,  whilst  in  compo,.n.l  frac.u, . 

splinters  of  bone  may  ,K,ssibly  be  detecte*.  in  the  w.nn.d 

In  hors.*  a.,d  oxen  treatment  is  rarely  successf..l    but   ...  m.    1 

animals    which  offer  son.e  chance  of  rec.very,  it  may  Ik.  attempt,  l 

~  t^nde:..  d..Ti..dt  by  the  displacement  of  ti.e  ^^-turec    p..^ 

conscHiuent  on  the  pull  of  the  Achilles  tendon,  by  their  defcC- 


fRArrrRB**  or  tub  rhnkh  <»r  Tint  hwk. 


»NA 


niitriti((ii.  nn<l  liy  th«*  iiiHbility  <>f  liirK**  aiiimalH  to  Htiuiil  continiiiMiHly 
on  thf  othiT  hiii<l  U'K,  though  KrniiiT  HuyH  lu-  ('urc<l  <)x«>ii  in  four 
we<>kM  by  upplyitiK  a  plHNtor  bandiigr.  iK-troyi-  r(>|K)rtM  a  similar 
ram'  in  a  Mt«>«'r  ;  th«'  lanu-iu>HM  completely  (liHap|i4*anHl  after  u  time. 
Haa***'  iikewiH<>  re|>ort)«  niiion  in  the  horw.  thoiign  the  earn-  laHt*-*! 
from  twelve  to  fourteen  wtH'kn.  It  wonlil  be  inlereHtihK  to  attempt 
the  reunion  of  fra<^tur(*<l  o«  ealeis  in  the  <lon  or  other  umall  animal 
by  wire  sutiin'M,  or  by  wrewinn  •'""  frajfmentK  together  with  Hilven-*! 
w<hkI  Hen'WH.     ThiM  part-     lur  ofM>ration  iI<h'h  not  Ht-i-ux  to  have  InfO 

>»     il<l    (lem.iiui    }K'rf»'<'t     te<^hni(|ue,    but 
'  le  rui^"     '  ■  'WMibility. 


••I  ,    ,i  I 
111-   ■  .< 
;  h,    ill. 


>.  on  the  (lejjn-e  to  which 
(1i)«l<K-atioii  is  minimimHl 
atux)  ;  and.  Heeondly,  on 
.  can  «tan<l  on  the  other 

11.4  fracturex  may  generally 


111   '  in  rupture  of  the  Achilles 

irtant  to  tix  the  hiM'k-joint  in 

'la.stor    bandages    are    UM>ful 


attempt4Ml     hitherto 
ap|N>an<,  li  /iriori.  v   M  i 

Th«  proKnmli,  t 
the    fragments    i>  I- 

by  th«'  ins<'rti(i,  '. 

the  length  of    :  •> 
f(K>t  without  I.     ini't 
In>  l(N>k(*ti  on        III'  III'   ' 

TrMtmant  ih    ■'  v"  •' 
tendon.     In  thcs*   risf 
as    complete    extensit  ii 
for  small  animals. 

(b)  Fracture  of  the  astriigahis  is  also  rare  ;  it  follows  f<»rce<l  rotaiy 
movement  of  the  limb  whilst  the  animal's  weight  is  upon  it,  or  whilst 
it  is  tixtnl  to  the  ground.  A  heavy  cart-horse  was  .seen  to  prinluce 
this  fracture  by  suddenly  turning  round.  A  case  of  Kurlanetto's  in 
a  cow  was  caused  by  falling  into  a  ditch. 

The  lymptoms  an> :  sudden  and  sever(>  lametu'ss,  shortly  followed 
by  fluctuating  painful  swelling  of  the  astragalo-tibial  joint,  similar 
to  that  in  inflammation  of  the  h(x-k-joint.  Crepitation  '.an  sometimes 
Ik'  dete<^te<l  by  placing  both  hands  around  the  joint  and  moving 
the  low<>r  part  of  the  limb.  In  other  casi-s  it  is  absent,  and  the 
I'linditiim  may  ite  mistaken  for  violent  strain  of  t!ic  joint,  which, 
liDwever,  is  rare,  or  for  severe  subfascial  cellui  <s  ;  but  as  the  latter 
i>  accompanied  by  swelling  of  the  local  lympS  '  esscls  and  by  fever. 
It  is  sufficiently  distinct  from  fracture  of  the        .agalus. 

Prognosis  is  nearly  hopeless,  becaus«>  thi  fracture  always  extends 
into  the  joint,  nn-overy  is  extremely  protracted,  and  no  weight  can 
'k'  placed  on  the  limb.  It  is  therefore  better  to  slaughter  large  animals 
without  delay.  An  attempt  at  treatment  nuiy  b«'  made  in  caU  and 
logs  by  applying  a  plaster  bandage,  which  should  be  put  on  whilst 
lie  leg  is  mo<Ieiately  extended,  so  as  to  limit  as  far  as  >M)ssible  the 
irneness  which  will  result  from  (-bliterfttioii  of  the  joint.     The  caw^Ji 
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described  by  FurUaetto  certainly  .covered,  but  pn.vcHi  ..nnanentlv 

'*™*^-  .         .       u  .f  »i,..  iwM-k  lift'  Ui»i*  frwiuent  timii 

(c>  Krac.tun.of  the  other  bono,  ^rf^^^^^^  ^^^  J,^^,  ^^.,,,^, 

th««o  above  ment...ned,  and  an-  7'''^''  ^^a"  aunen  or  they  «P|h«. 
being  run  over,  or  to  similar  -"'  'f  "'^^^''""^^J  J'^^l'f.,  Jd  dll.. 
in  connection  with  .prau«  and  ^^J^  ^ /^"/^  J,,^  „,.„„.... 
cation  of  the  hock-jo.nt  b*'^*^*'"  **'V  ^hT  w«n  railway -metal,  an.l 
i„  a  borne  which  had  caught  .t .  •''''f  .^^T;  J  ..^^f  Lay  fn.„, 
h«l   fallen.    The   external   nn.all    inetatarHul   v,aH   torn 

i:;^r^t^z:^§^       

•'nK";jj^''ir;;:.;*  zTl  *•,«■ »■•■  •;-«" ; 

II     LUXATIOH  AHD  SPRAIK  Or  THE  HOCK-JOIHT. 

,.r  ..ven  l..u.h«rd-s  eas.-  apin-ars  only  ';•    "  '     ,   „.^.  ,,,,  „, 

.,f  ,|„.  Hslrunalns.     St-K-kHe  I.  '1.  .^nlHs  ha      J-  ^,,,. 

„..,ten.  ..NHunnation  inwanl  luxa  .on  ot  .  .  a^  ^  ^-^^  ,,,^^,..,.,..,„ 
„„.  ..«,,M.U.  of  the  joint  was  ruptunnl.  H.  "^  "/^  .'^  ;„  ,  .,„ 
,..,..!„  the  astragalus  an.l  up.H-r  row  of  -^ '- \   ;'„:,,,.., 

...U-h   had  fallen.   J'''^;;;|:^,:;;t  r,  ". rtn..;- Itely  red 

uiis    thrust   outwards,      llie  «lispiacinii  m  ,.  ralilii 

1  ;    ..        kVii.L    «:iw    iiieonil>let«'  ouiwani   iiii'i"" 

;,„.  „lm,  .„. -..,.|«.rl"l  I.,  .  ,.>■«  »-..-  8'-"»'l'  •""■""« 
surtaee   ol    the    astragalus. 
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Si  hrader  wayH  that  oiu"  of  HavoiimimV  pupils  euro,!  a  cow  siitToring 
from  luxation  of  the  iiu'tHtursus.  TownMhaiui  rt'iMirts  a  similar  caw  : 
the  mt'tataixus  wa«  diiiplacHi  in  n  forward  direction.  The  animal 
rwovcrwl.  but  always  went  lame.  In  Rey's  civse.  above  citetl.  the 
union  between  the  hock  bones  was  divided,  but  there  was  no  displat^e- 
ment.  Stockfleth  speaks  of  a  similar  case  in  which  the  astragalus 
and  calcis  were  torn  away  from  the  cuboid  and  scaphoid  bon"s  ; 
the  horst<  was  killed.  RiitTert  also  saw  a  cas*-  in  which  the  internal 
lat<-ral  ligament  and  portions  of  the  inteross(>ous  ligaments  were 
niptunnl.  Tnion  app<>ars  to  Im-  strongest  iK'twwn  the  metatarsus 
and  lower  row  of  hin-k  bones;  StockHeth  only  gives  one  ca.se  of 
dishn-atitm  at  this  |M)int.  It  iH'<urre<l  in  a  (h>g  ;  all  the  ligaments 
and  tlcxor  tendons  were  ruptured,  an<l  the  lower  part  of  the  lind> 
hung  by  the  cxti-n.sor  tendons.  Needless  to  say.  in  these  ca.si-s 
riH-iivery  is  often  cxtn-mely  prolra<-ted  and  dithcult,  for  which  reason 
it  is  usiudly  In-st  to  a<lvis4-  slaughter. 

III.     WOUNDS  AND  ACUTE  INFLAMMATION  OF  THE   HOCK-JOINT. 

WiM'sos  are  by  far  the  most  fii-ipicnt  caus*-  uf  acute  int1amm.it  ion 
of  the  iKMk-joinl.  They  may  Ik-  cans.-*)  by  thrusts  with  forks,  lances, 
or  sabn's,  by  kicks,  by  accidents  in  jumping,  by  barlnMl  win',  and  in 
dogs  by  bites,  or  they  may  la-    due  t<<  o|H-ratioii  for  spavin  or  for 


synovial  distension.     Point   tiring  sometimes  cauMv 


suppuration   in 


the   litH-k  joint.     InHammation   of  the   tendon   sheath   of  the   tl 


le.\or 

jK-rforans  at  the  inner  shU-  of  I  he  liink  or  .s«-ptic  c<>lliditis  near  the 
joint  may  sometimes  extend  to  it  ;  or.  again,  the  joint  may  Ih!  oik-uimI 
by  iH-erosis  coiise(|Ueiit  on  lying  long  in  one  |Hisition.  Acute 
iiitiannuation  of  the  tibio  tarsal  joint  nlso  n-sults  from  urencliing. 
and  in  hors«'s  is  s(mietinu>s  .s«-<'n  after  .strangles  an<l  other  infective 


diseases. 


InH 


animation  of  the  hock  joint,    probably    of    metastatic 


origin,    has   la-en    obs*-rvcd    in   cows   soon   aft«'r  calv 


ing.   soiiictiiiics 


in  both  limbs  at  once.  The  i'as«-s  usually  followctl  rclciitioii  of  tli 
lo'tal  membranes.  |H)st  partiim  paralysis,  mastitis,  and  .s»>ptic  mctiitis. 
Koals.  calves  and  lambs  often  show  inflammation  of  the  liiMk  joiiil  in 
omphalophlebitis  or  ■navel  discus*-.*  Morot  and  others  have  .sjvn 
iiilHTculosis  of  the  liiM'k  joint  in  caltlc.  Dicckcrhotf  dcs<-rilM's  s«'veral 
instances  of  s|M)ntancous  inflammation  of  the  hiMk-joiiit,  which 
proved  on  post-mortem  examination  to  Ik-  of  a  piiriilciil  cliaracler. 
Whether  the  cases  of  rheumatic  intlammation  .so  often  dcscriln-tl 
ire  caused  by  exposure  lo  cold  is  tincertain. 

Symptoms.     The   Uaal    injury  g»'nerally   disfK'ls  any   doubt  as   to 
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UH...me«    "•'^   ^"^  j;7*;;\h..   .KTiartuular  swelling.     Kro.u   .lu- 

tlu>    Lower    'niigli    unci    Ia'H    ) 
hilt  as  this  exhibits  nil  the  alx.vi 
.leserilH-.!  symptoms,  some  tiiii. 
may  elaps*-  In-tore  the  diagnoM- 
lH-<"omes  assure«l.     H    the    ton 
(lition    improves    alter    the   al. 
s.'.-ss.-s  hreak,    and  esjHH'iaily   il 
lameness    deeri-ases,     the    J...11I 
may  still  prove  intaet.  but    iin 
provenient    is    sometimes    nuU 
appan-nt.   ami  due  to  laminiii- 
hi    the    other    f<K.t.    from    ili. 
animal      eontinually      standiiu 
l-ereax'd  pulsation  in  the  m.l.i 
tarsal     arteries     jM.ints     to     ih. 
iHiurrenee  of  laminitis  ami  di- 
plne.ment  of  the  os  |H-dis. 

Kracttues   of    the  malleoh     I 
thr  tibia  and   of   the   astranalu- 
ciius.-    similar    symptoms.    ;in  I 
1    l.v  .ni.Uation    are  verv  dittienlt   to  diagno- 

Mliii'h    i-   M.metnnes    inipo-.sil.le   to   i.i>uss.      i  .>, 

:rr:;sr'r,::;ra,...,,,u,,™,...... ...-;; 

-  7-  ":;:r-:Ti,„'L'"«;;;;.:r..3v,;;  ;,„:^  -. 
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inflanuniition  is  less  daiiKcroiis  in  the  lower,  less  iiiohilc  (>ortions 
of  the  liiM-k  lliiin  ill  llic  liliio-titrsiil  joint,  in  wliivli  tiic  (lest  nut  ion 
of  tin-  articular  cartila^f  is  always  followt'd  liv  scvt-ri'  aixl  iMTiiiaiu'iit 


|M'I 

.l>li 


liinM'ru'Ns.  In  th«'  snmlirr  joints.  inHnnimation  may  U'ad  to  ol>lit<'!atioii 
of  tho  joint  and  restoration  of  the  aiiiinars  us<'fiilness.  Provided 
th«'  wound  remain  aseptii-,  there  is  less  dandier.  Such  ciiscs  are  more 
partieiilarly  swn  in  cows  after  parturition.  Slight  caso.  i.i..  those 
when-  int1ammatii.li  is  not  marked,  hi-al  in  fourteen  days,  hut  the 
nior«'  seven-  take  four  to  six  weeks. 

Treatment  follows  jieneml  principles.  If  the  joint  he  injured 
efforts  must  he  made  to  preserve  it.  Small,  and  especially  |Mrforatiii<: 
wounds  mnst  lirst  he  carefully  cleaiiM-d.  disinfected  and  cnvcn-d 
witli  iodoform.  i>r  an  ointment  of  suhlimate.  with  lard  or  paiathn 
(I  l<»).  may  he  applied.  The  -welliiiji  produced  hy  the  irritant 
leads  to  rapid  closure  of  the  wound,  and  prevents  infection  oi  t  he 
joint.  Lai'^c  Wounds,  particularly  those  of  an  incised  cliaiaitcr. 
should  he  thoroughly  disinleetcd  and  sutured.  Quiet  horse-^  may 
Ih'  slunj;.  and  a  siirjzical  dressing  applied  ;  hut  when  this  cannot  he 
used,  and  it  is  impossihlc  to  suture  the  wound  on  account  i>f  i'xtcii>ive 
hruisinji,  jM-rmanent  irrijjation  ortci>  the  hot  means  of  preventing 
infeetion  of  the  joint,  l.oren/,  cured  a  wound  in  a  iiorscV  hock  hy 
irriyatinj;  with  I  in  "i.twio  suhlimate  solution.  ,ind  afterwards  hlistering. 

If  jiurulent  or  >eptic  intiamniatioii  ha-  already  attacked  the  lihio- 
tarsal  joint,  little  can  he  tlone.  th<>u;zh  irri>.'ation  with  disinfcetr-its 
may  Ik-  tried.  Washing  out  the  joint  with  dilute  disinfectants 
like  I  in  l.tMMi  to  I  in  2.ooo  -uhliinate  >olutioii  has  not  hitherto  proved 
very  sucee.ssful.  hut  it  miiiht  he  tried  when  the  joint  is  o|H-nc(l. 
Syrin^inn  with  disinfectant"  is  useful  in  wounds  in  the  lower  portions 
of  the  joint. 

Hydroi.'en  peroxide  solution  has  heeii  lecniiiincnded.  and  success 
has  once  or  twice  followed  its  use  in  o|M'I1  hock  joint.  Hohmann 
o|M>ned  the  hock  joint  of  an  ox  and  evacuated  ^oiiic  lihrino  purulent 
fluid.      Healinjj  occurred  under  |H'riuaneiit   irrigation. 

To  prevent  exi'cssive  granulation  in  tlic  heiid  of  the  hock,  the 
iiiimal  should  he  tied  up  >hort .  and  every  precaution  taken  to  limit 
movement  of  the  hock  joint  :  the  jirainilatiiii:  -urfacc  i-^  treated 
on  t;eiieral   prinii|ilcs. 

!V.     CHRONIC  SYNOVITIS  OF  THE  TIBIO-TARSAL  JOINT.  BOG  SPAVIN. 

Hon  spa\  in  consists  in  cxccssivi' disten>ion  of  theanterioi  cap>ule 
ol  the  triu-  li(K'k-joint .     The  cap.xular  ligament    i>  attached  ahove  to 
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the  tibia    below  to  the  a.tragaluH.  w-aphoH.  and  largr  mneifonn 
l^ne^^ll  on  cither  nide  to  the  lateral  ligaments  of  the  ,. nut.     I  o. 
^av"n  varies  eonniderahly  in  .i.e.  but    in   well-marked    ease.     1. 
Lennion    in    a«..K.iatcHl    with    two    nmaller    d.latat.onn    (artuula 
Xr«Khpin)  on  the  lateral  nurfaet..  of  the  hook.  a«  may  be  prov..i 

bvTpSng  pre^urt.  to  the  bog  .pavin.     Compr^ion  <.f  the  ant, r 

dLenHir?nLa.oH  the  lateral  dilatations,  and  .nW  ,.r.>.     In  ...m. 

i^Inl  dUtenHi<.n   of  the  tarsal  .heath  of  the   .K-r  orann   ten.   . 

tendinous   thoroughpin)  eo-exists  with   Ik.,  npavm.     »'♦   -  ? 

t   en.  is  no  eommunieation  U-twrn.  the  j..int  and  the  tend.m  .h.  a 
Bo.  spavin  is  .■o,«mon..st  in  youn,  horm^s  with  straight  or  upn.h. 

h.."-    but  it  is  also  fn..,uent  in  ag..l  stallions  and  Im.. Img  num-. 

utJin  ehroni.  synovitis,  brought  about  by  wear,  hard  wo. 
..,  ,i,.„,.g    dis,.«s...    or    a....i.h.nt  .    ,H..-asionally    .t     follows     a...,, 

synovitis.      It    is  often   n-gard.Ml  as   in.li.ating   ud.ente.1   weakness  ,.. 

the  h(Kk -joint.  .i..  ...„,i;,,,, 

The   n  ost    notieeabU-  symptom    is   the   pivsenee    of    a    tlu.tuat.n 
swelling   on   the   an.ero-internal   as,H.et    of   the   h.sk^      l.uneness   ,- 

.:..eptL.al.  thong me.i wing  to  large  s..-  of  t    e  d.s  e..s  ,.n 

,|J.   is   stitfness  or   restriefnl   l-nk    a.lmn.      If   bru.se,!   or   u.jn...l 
|„.g  spavin  n.ay  .aus..  s,  .ions  sympton.s.  aeute  synovitis  n.ay  .•,.>. 
, he  joint  .nay  burst.  a..d  the  patients  life  .nay  In-  -•••";";'7'  ,' 

(do  ed)  svnovitis  is  .listinguished  by  great  la.neness.  fever.  >«  ..In 
,;,,H.  ...iee.  and  i.dense  su.Teriug  :  an.l  KK-ally  by  «—■'';•';; 
,„.inl„i  swelhng  of  the  h-K-k.     (See  also    •  .\eute  h.Ha.n.na. «  .l^' 

"'"Trwltmellt   must    follow    general   pri.uiples.      U..ent     swell.n.-^     m 
treat..!   by  .ol.l  appli.ations.  a..d  lat.-r  by  blisU-ri-.g.     :Vs  ..n..u  •   > 
,,in,i,nsb.s    tl...   sw.-lling.   an.l   always   l.-av.-s   v.s.ble  s-ars^         nu  >   I 

sit., s   on..  bl...u.sl.  for  auo.h..r;  ..ev..rthel.-ss.  St..  ..-.     n.^ 

n,en.ls  it.      lu    V.M...g  bors,.s.  with  n.-Hh-rafly  .level.MH-.l  b..g^.,...M. 

"Zte.!  painting   «i«l'  '"'••'>""•  "'  ''"'""•  ""■  '""''^'"^"  '""•■       ! 

3..;;     bu,   s..ld r.-.nov..s  i,   .-..nipletely       lu  foals  tr,;a,.u.n, 

ranlv  of  peruu.n....t   valu-,  a,..l  n-laps..  oft.-..  .H.ur.     Spr...g  trn^ 

a,v  of„....!ppl..-.l.  a...l.s.as.o..ally  sue.-...-.l  iu  ....lu.  .ug  .lu-  .l.-.n- 

„,,i,,,,  ,,.„:;.v..r.  is  ap,  ...  n-.M.r  wlu-..   ..va.. .......  by    -pnug  ..r  .1-- 

imssii.v    lias    l..'.ii   .lisr.ailiuii.'.l. 

'      .au.iouis, i|...,l  n.  o,H.ra.iug  surgually       IW;"'  "    '"     " 

Us    IVava.s  -s.ing.-  or  a   sl..u.l.-r  tr.sar  is  o.-.as,..iialiy  follovw.i     . 
l,;.,....!..   an.l    n.,H.o.iof   i.Hlin-.-.v    be   .n.-l.       n    n...s,    .a.-.    - 
,M.,a.io„    ,nu>.    !..■    r.p.a...l   s..v.n.l    ,iu..-s.    m.    .n..rvals   o.    ton 
s  X  «..-ks    ..>  Ih.  ..1  >.ivu.-.     Kvme  >.io..  by  I'mva/,  s  syr.n«e,  ua^ln   . 
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out  with  I  ill  l,(NKl  Miiblinmto  wilution.  and  tho  appliraticn  (if  a  blister 
WW*  ntMminu-iKU-dhy  '/Amnwr  in  \H\m.  Deann  li«s|)ra<tiH»Hi  the  above 
operation  (evaeimtion  and  injiH-tion)  and  ciainiH  to  have  had  oonmder- 
able  Hucaiw.  It  probably  const  it  uti's  the  nioHt  hopifiil  method  of  deal- 
ing with  this  condition,  but  denuiuds  eareful  iuitiH4-ptic  preeautions. 

Horn  drawHofF  theeontentw  witha  tnicar.  and  applies,  inpiaceof  a 
pretwun'  bandage,  a  Ihi.k  layer  of  glue,  in  whieh  finely  chopiiwi  tow  is 
mixe<l  to  inereas4-  its  sir.-njjth.  Ineisiii);  the  swelling  is  not  iiiiattMided 
by  danger,  even  where  full  anliseptir  precautions  art-  ta4ten.  litnaase 
the  animal  sometimes   ndis  i.lT   the  dressinu.      l'nM»-e<linu   with   full 


Kli:.  ."i;U.      S|iaMn  t.iiiii.ili il.fl  |'i..    ,-,:i,-,.      S|)aMii  l..iiii,iii.>M  on  iii>lil   h...  k 

liiM-li  (still  fi..iii  in  ft, , 111)  IV, -,11  fi.iiii  Ih'IiiiiiIi.      \.  Sji.ujii 

iiifis«-ptic    pi,  ( aiiliuii--.    (^nalit/.    in    um-    rase,     rem. .veil    a    ln/cnirc 

hajH-d  fraymetil  of  >kin  and  -.viinvial  nitiiibratic  alimit  li  inch 
vtide  from  tlu'  outer  mii'  •■  c  t.t  tlic  hock  ami  by  sutiiriiiL;  the  parl>. 
urinating  with  an  antix-jMic  x.hilion.  and  loviiini.'  Ihc  wnuiid  with 
I  surgical  dics>.ing.  was  able  to  secure  licahii.   in  a  lortninlit        This 

'iccess.  howcviT.  must  be  rciraideil  a>  c\ccplional.  iiiil  >liould  not 
'  I  icon  rage  one  ha-tilv  to  allciupt  il-  rc|ictiti,iii  \iii|iini<l  iirc  has 
'"t'li  n'<'oinniciidcil  li\  tiloa;.'  and  others      The  ^wcIIiiil:  is  |MTtoratcd 

M  cither  sHJi'  to  a  depth  of  ^ih  i.t  an  inch  li\   .in  appaiatii-  eoni|>osed 

'  lour  needle-  thrust  into  a  cork.  « licii  the  tliiid  lon'cnts  esca|M'. 
i  ■■  live  days  the  o|H'ratioii   i-   icpcalcil.    iimIimc  inntiiieiit    nibbed   in. 

■'  ejastii'  banda<.M-  applied  n\ei    all,  ami   leli    m   |i,i-iti.iii  lui    tweiit\ 

III'  hours, 
liiiituient    of   acute    synovitis   ol     the    hiH-k  joint    i-     ne\.  i    ver\ 
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arthritis.     Acconling  t..    the  vtTV    canuii  »  kIkiL  „, 

i         n.    f  .r.llv  th.  atTtH.t<-.>  b.,n.-s  hv.onH-  Ium-.»  ......  .  -  J- 

:;;:ai!  ...■;....a..-s  i..  th..  ....r..  ..i  th.  ...........  ...• •. ...  .1..  ^  - 

"""wW.-.    ....U     M..IU-r,  S..hut..  a..a  Sn.itl.  holi...  spavi..  t..  I.    n, 
,,,,;.  h.o...;a  .U.fun..a....     'Hu    view   .hat   the   a,...u   jr  su,:..    - 

:  et^t  ...v.uU.1  .as  held  hy  Bo..ley.  Dieter......  (i..rl..  Hav-n    „, 
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Henng.  Schroder.  Stotkfleth.  and  Tracer.  Tho  liganient<.ii«  apparatus 
IM  coMsiderwl  to  bi.  the  primary  w-at  of  dm-n^v  hy  AroiiHohn.  Hartt-ln. 
Barrier,  Hwh,  von  HiK-hsU-ttor,  Rolotf,  and  I'fliig. 

An  unpn-judicwl  examination  of  the  foregoing  view«  <an  only  lewl 
UH  to  the  conehiHi(.n  that  to  regard  spavin  as  invariahly  ..riginating 
m  one  of  the  regions  named,  i.e..  toconsich'r  it  as  a  ti.x.fl  mid  invariable 
disease,  is  an  untenable  position.     The  variations  in  the  anatomical 
ehanges  di.s<„ven'd  by  .lifft-n-nt   obs«.rvers  an-  dn<'  K-ss  to  tbe  stane 
at    whieh   the  di.sea.se   has  arrived   than   to  fundamental  ditferences 
in   Its  nature.     l)e|H«nding  on   whether  the  spavin   has  aris«.n  from 
disea.s.>  of  the  bone  or  of  the  ligaments,  the  anatomical  chang.'s  will 
vary.     Only  on   this  hypothesis  can   we  explain   why   in  one  case  a 
large  e.\ostosis  is  aeeompaiiied  by  spurious  anchylosis,  and  in  anoth.-r 
a  scarcely  visible  bony  enlargement  is  found  along  with  true  anchylosis 
betw»H'n    the   cuneiform    bones   or    between    the   cuneiform    and    the 
metatarsus.     For  this  r.ason.   Frick.   whilst    kcping  an  o,M-n   mind 
as  to  the  es.sential  nature  of  spavin,  dc-lares  that  the  most   varying 
forms  of  chronic  <li.sea.s«.  of  the  inner  surface  of  tlu-  h.xk  mav  pr.Mluc.- 
the  clinical  apiK-arances  which,  in  practi  c.  wv  lec.gnise  as  '•  spavin." 
Anaf.miically.    spavin    may    be   divided    into    various    forms    which, 
however,  may  all   b."  regarded  as  having  one  point  in  common,   viz.. 
that   they  eventually   h-ad   to  (Uformity  of  the  atfccted   joint,  and 
may,  therefore,  riiditly  be  designated  as  arthritis  chronica  deformans. 
In  a  word,  "  spavin   '  is  a  collective  clini<al  term  covering  u  iiumU-r 
of  extremely  divcrsilied  aiitomical  changes  in  the  hmk. 
Pathological  anatomy.     Kxamination  reveals  :  — 
(I)  Changes  in  the  articular  cartilage  of  the  iiinciform.  and  of  the 
>:>\X'T  part  of  the  metatarsus,  sometimes  of  the  scaphoid,  and  other 
i">nes  of  the  hock.     Changes  in  the  cartihige,  abrasions,   ulc.-ratioii. 
ami,  at  the  borders  of  the  articular  surfaces,  rugged,  uneven  swellings, 
|>r(Mliieed  by  thickening  of  the  cartilage,  which  later  becomes  ossiticd. 
'an   all    be  detoted    by    the    naked  ey<-.     .Microscopically,   the   inter- 
"Ihilar  substance   is   seen    lo   Ih'   tibrillated,   and   thi-   cartilage  cells 


to    arthr!ti.> 


"    be    undergoing    multiplication,     pr<K'es,s«-s    |K'culiar 
iiionjca  (h'formans. 

(2)  The  atfccted   bones  show   deposits  termed  osteophyte-    which 

iMictimcs   ^lart    from    the   ossiticd   cartilaginous   growth     sometimes 

'-nil    from    intlammafioii    attacking    the    iMtiostcuni    ot    the    boiics 

'iiicd.     (iofti    and    Kbcrlcin    state    that    the    l)oiif    shows    larcfyiiiu 

d  condensing  ostilii- 

This  local  jTidwth    .t   bone  is  in  fad    the  so  (alieri   spavin.      It    is 
lallv    only  a    .se<-oi!»lary  symptom  due  to    intl.immatioii  extending 
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JJ4  niSKAsiW"  or  TiiK  iiorK. 

f„,m  .1,.  .nioul.,  .urlHCO  ...  .l-  l»-'i.-'-""  ■"  «'»""'  ''°'""'«  "' 

found  this  iMirt  of  tlK-  luHk-joint  .lis.a.«..l  tv.u  wlun  .-xtons.vc    x.«t 

ini-tatai-siin.     as  oppoM.l  to  Mit  <iis»af^ 

of  oriuiii  of  tin- dist-as.-  varit-.     .Min\«  ux  iim  » 

l.w^.    wuMy   varyin.   t U-a.   ., ^- j^;^. -:;.  l" ' 

Causes      In  n-  ..tla-r  .lis.-as..  is  tin-  d.v.s.on  o    rauMs    i.t.    <  . 

.,  n...  ...Kly,     WLilst   tla.  .on.plivat..l  n...ha,us.n  o    ^^J^^^^ 

,nspos,.s  ,o  disoaso,   and  .-siH-.-ially   ''V''"'"?'"'      1  t,J    oi,         1'   ' 
i.    ........nonslv  n.nvas..d  by  d.f.Hiv.  t...n.a......  ..t  th.    i-^' 

„,  „,..  hind  lind..  sn.all.  .nnniH-d  jou.ts  .m"  n...n-  l.l^- 1>  «  '  >"" 
...    |..vin,  w,.il-.l.-v.-l..p.-.l.    broad    and  an.pl"    ar,,...  ar    >ni 
t:,'.-.i.-lopna.m..i.b,.l..w.rp..rti..ns..f.l....^ 

nppn   ..nd  ...   .la.  n.,.ta,arsnsMlu.  .•..ndm..n  .l.pd,  d  ^   ^^^^ 

,    •     ...linb.,.k.-.s,.ar.i.-ulariydisas,r..us.wb,l.ad.sn..      MS 

.uU.   si.a,H..U..«.k,  .s  al .1  as  bad.      In  .b.  t..rn,a....n  .b- 
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of  the  muHclw  of  tin-  huul  limb  pro<lu«-H  excosHivo  nu.v.'ii.,.nt  uf  thf 
h.Kk-j..int  and  ^n-Ht  piVKHun-  on  «h<-  articular  H.irfmtH,  with  .lancer 
of  injury  to  the  liKumentH  nf  tlu>  j.,ii,t. 

But  thew  visibli.  jieeuliHiiJK-H  „»  formation  are  not  H,,.  soh.  vau^^ 
of  H,mvin  :  the  intimate  struetuu-  of  tlu>  honen  and  liKamentn  may 
pmli^poHe  to  <li«e««..  an  shown  by  the  inheritanee  of  sprtvi.i  anil 
itH  .Kcurrenie  in  entire  strains  of  hors»^  with  hmk-joints  iMTfwtlv 
formeil.  in  hnHHlin^,  ther;fore.  sp,^ial  attention  should  Im-  paid 
to  this  d.s..ase.  The  exait  natun-  of  the  pre,lispositio„  „t  pn's^-nt 
elmles  us,  thounh  by  many  it  is  eonsi,ier...l  to  result  from  inc.mplete 
.levelopment  of  tlu  l.o„,^  and  liKam.nts.  WorkiuK  inunature 
annuals  is  also  a  potent  eaus«..  Hors«.s  which  miKht  work  <|uite 
satisfactorily  at  Hvc  or  six  years  old.  not  unnaturally  develop  spavin 
at  thrti-  or  four. 

In  considering  the  (|Uestion  of  pre«lis|K.sition.  we  have  to  remem?  er 
that  the  formation  of  other  portions  of  the  |i,„b.  and  even  of  the 
btKly.  exercis«-s  a  c<.nsi«lcrable  inHucn.e  on  the  developnu-nt  of  the 
dim-ase.  Kx|HTience  sh.iws  that  uprinhlness  of  the  fetl<K-k-  and 
HtiHe-  joints  favours  luK-k  disi-as*-,  though  this  formati..n  is  often 
siH^'ondary,  i.«.,  a  cons«.,,uen<.-,  an.l  not  a  caus<.,  of  ||,e  formation  of 
spavm.  Klemm  considers  that  animals  with  cow  lunks.  and  thos»' 
which  stand  with  the  hin.l  f.^t  far  back,  are  pre<lispoM-d  to  thcdis«.a,se 
an.l  .m  this  basis  explains  the  curative  a.tioii  of  sh.K-s  with  lii|/|i 
quarters  and  deep  Iuh-Is. 

I'eters  thinks  that  turn.-.l  ..ut  h.K-ks  are  particularly  prone  t.. 
Npavm,  an.l  there  is  no  .loubt  that  this  formation  int«-rf.-r.-s  with 
liiK-k  acti.in  an.l  incr.-as4-s  the  .lianc.'  of  .lisea.se. 

Kx|K'rience  als..  shows  that  very  |M)w..rfid  liors..s  with  broa.l 
and  well-.lev.-lo|HMl  .pnirt.Ts  ar.-  parti.ularly  liabl.-,  the  nason  In-inn 
the  Kreat  strain  whi.h  this  formation  throws  on  the  h.M-k-joint.  The 
more   powerfid   the   muscles   of    the   hind  .,uarf.T   an.l    tlu-   fre.r   111.. 

movement,  tin-  greater  th.-  strain  .>n  tlu-  li.Mk.     Th.-  sanu-  is  tr f 

■ver-grown  and  long  ba.kc.l  animals.  To  pr.Klu.e  an  ...pial  output 
nl  .-nerKy.  their  mus.l.-s  are  fori.d  to  ad  mure  vigorously,  an.l, 
llicr.-for.-.  gr.-at.T  strain  is  thrown  <>n  th..  hock.  For  fli..  .am."-  r.-ason' 
|"-vv.rful,  spirit.'.l  liors.>  more  olt.-it  ^ulhr  than  .|uiel.  phlegmatic 
■'iiimals,  riu-  fact  that  -paviii  is  luinriioncr  in  young  lioises  is 
I 'MM.  I  pally  due  to  th.-  in<uiii|.!ct.'  d.  vcl.ipiiicnt  of  their  Uau-s  ,uid 
ii-:am.-nl>-.  an.!  to  llu-  existing  prc.lis|M.siiion  being  only  brought 
iiiin  play  wh.ii  the  vuiing  minimal  is  put  U>  work  ;  Iioims  wh.ii  on.e 
-.Ironed,  not  la-ing  so  jik.-ly  (..  develop  diMMse  uiilevs  gie.Ucr  demands 
.'•   math'  on  their  Workmg  (M.wers.  oi  the  li..,k  is  a.<i<|.nl.illy  injnr«'.l. 


•^  i 
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,^  I.IHKABKS   or  THK    HOOK. 

Tho  cHU^i  t.xt«.rnn  in  alnuv-t  ex-lusively  n-prm-nUHl  by  mechanical 
inhr  H^.^  rlpUl  w..rk.  c.,MHia.ly  nn.l.r  the  nmhUe.  «r  .n  fron. 
injury.     !M»vt  tv,  mtM  ■  i  «~«,,i«ntlv   n'ueatwl  Hlraiti. 

"••>■■"■ z.:trzzw  In.:.";,.  ,■..,....  ^y  ..„..,,„„ 

r  «.w   similar   1..   that    ..f    well  marktHl   Hpavin.     (  ul.l    U.l 

,„.>    --  ;  "^^;,^;^^,  ,,,..  ,,.„,,.„„,  i„  ,hr...  t..  four  .lay..  ..... 

:r:  ;':t:.:.c » ..  th.i:n..r.u.eor  i^.-'-^^-;';-;- 

r..a;.,M.aa-,l  an.l  .1...  .xist.-m.  of    •  npav.n      ••oul.t  no  long,  r  Ik 

''"'K'ik    th,-n.foro    recanls  strains  as  playing  the  chi.-f  part  in  .!..• 
.mv     ■    'L  f..rnmtio„  an.l  f.nution  ..f  .!«•  h-k  naturally 

Jilu-lv  <U»Tc.rin«  views  as  to  tlu-  .-xact  natun-  -'» ^P-'   ;  ,„^.„„ 

A  th..«Kl.  aurit-nunt  has  not  U-on  n'a.ho.l  as  t..  the   untiai       . 
.,  :^lvin'th.\iows  n.,ar.,in.  its  V^^^^^^^^'^y ^^^\  -'''!,  ^  ^^ 

r  ;:;:i  r  aiir:i:.tr:L  •> 

;:^.:.h     £^        trful    latera.    liganu-nts    lin.it    hoth    ah.luc.u.n     .. 
:t;    ti    K  a  u,  ..nly  allow  ot  n.-w.-nu-nt  in  tlu>  .l.r.>ct..,n  ...  t  k-   . 
:;lLal  axis  ot  tlu.  l..-.y.  on-  w-.-Ui  .x,H.t  tluU  Uu-  ..x.s  ..f    h.       n 
..1,1  Iw.  i«.riK'n.li.ular  to  that   ..f  tlu>  Ixxly.      Hns  is  n<.i  ii" 
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NtHrtiriK  frtm.  tho  inm-r  hhI,-,  ruiiH  hiwkwHr.U  ..lui  ..iitwarclH  \h 
«  ••..iiH,H|uenct..  th».  two  tibiu>  an-  not  ,mr.ill.  I.  hut  ..o.iv.rK,.  fro,,, 
above  downwanlM.  whilKt  tho  niHutHrnal  bo„,.H  of  tho  two  limU 
art.  imralU.I  with  v.,eh  oil  r  wh.-n  the  limbs  art-  in  th.-ir  normal  ,M«.itio„ 
It  thtrofore  rt^ultH  that  the  j-wcr  .I.hs  „„t  „,.t  ,H.r,H„,lin,larlv  to 
the  articilar  axi-  of  the  aMtra>{al„s.  and  <o,iH,.,,,„.„tlv.  when  weight 
iH  pl.u-e<l  on  the  limb,  the  muscles  .lo  not  ..mply  ,..;„.,„|  ,|„.  j,,;,,, 
bnt  aim,  ten<l  t.,  rotate  it.  This  arran^.-nient  eertainlv  assists  the 
tr«nHfer..nee  .,f  the  iHKlyweinht  to  the  op,H,site  limb'an.l  ensures 
stat»,lit.v;  bnt  the  .•..ns«.,,iient  rotary  movenient  of  the  limb 
nwesstmly  ,nvolves  .lisplaeement  of  the  bo,M-  of  the  h.Mk-joint 
ami  thns  favours  strain  of  the  liKaments  an.l  ,lis,.ase  of  the  joints' 
The  t.bio-tarsal  joint  is  profecte.!  ajrainsl  injurious  aetion  of  this 
km<l  by  ,ts  strong  iatc-rai  ligaments,  an.l  by  .he  prominenees  on  the 
.istraKahiH;  whilst  the  inner  portion  of  ||„.  Inu.r  joint,  whieh  <an 
eas,ly  Im-  shown  by  anatoniieal  preparations  to  possess  the  h-asf 
IK.wer  of  resistanee  to  stub  rotary  inovem..nts,  has  therefore  to  take 
the  ehief  share  in  then,  an.l  ae,.,r.lin>;|y  is  most  ,xp..se.l  to  strain 
of  Its  lateral  liKam.iils  an.l  fibrous  eapsul.-.  hnialion  an.l 
mHammat,..n  a,e  thus  .anse.l  in  t|„.  n.iKhbouriny  |H-ri..steum  ami 
pr.Hl,iee  .lis^-ase  .,f  th.-  artieular  .arlilaue.  l),|M„.linir  .„,  wh.Hur 
the  eart,laKe  an.l  syn.nial  meiubran.>  b,-...nK.  afT.-.le.i  early  ..r  late 
lameness  is  .'ilher  pr.seni  from  ll,<-  (irsl.  or  ..,ilv  .Keurs  when  new 
lH.ny  growths  have  f.,r,„...|  outsi.l,.  ||.,.  j„i,„.  This,  „>jain,  .I..,k-,i.Is 
prme,pally  on  wheth.r  strain  is  severe  fr..m  il„.  (iist.  or  whether 
it  is  imly  gradually  e.xerle.l. 

This  tl,«>ory  seems  to  e.vplain  in  a  salisfa.t..rv  way  both  the  n.anner 
of  oriKin  an<l  n,any  of  the  sympl.,ms  „f  spavin."   .Anything  which 


iin)M-des  this  physi.)|.>gieal  rotation  of  the  h.Mk 


ill  heavy  groiin.l  .ir  .a,  rough  paviiii.iit 


joint. 


such  as  w.ir 


king 


if  disei 


It 


s.  must  favour  the  production 


seems  tolerably  .ertaiii  that  spavin  .a 1  be  referiv.! 


to  any  single  cause,  but  that  the  initial  .1 

M-veral  structures;  and  lh.'ref..re.  wliiK-  th«-  formation  of  th 


I'll  which  I'elers  thus  lays  sli 
tailors,  it    would   be 


'^easc  may  start   in  one  of 

e  joint 

■ess  is  probably  one  .if  the  most  im|Mirtant 


unuise   I.)  .leny   the   possibility  of   the  |i 


'•liginating  in  dis»-ase  of  th.-  bursa  of  the  H.-.x.ir  metatarsi  ( l)i.<kerli..ti), 
or  even  .m  the  surface  ..f  the  jninl.  .M.lil.-r's  an.l  I'ctifs  investi- 
tti.Mis,    h.)wever.   showed    llu-   bursa    to   be   fn«i|iiently    intact,   even 


"hen  disea,se  of  the  j.iint  was  a.lvaiice.l.     Nor  .1 


lit  the  bursa  nee 
"ligin,    f.)r    in 


coexistent  dist-ase 


^essari 


iiiHammation  extending  to  it  from  the  j.iint 


l,\'  pr.>v.'  tlu'  latter  to  have  bc'ii  tin-  point   .)f 
ilTctcl    secondarily,     by 


manv    .'ases 


it     b< 


■sill 
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s,™pto»s.  0)  spavin  jxXs.rai«;Xt^^^^'": 

olWr  iniurii-K  I"  H.c  l.<«-k.  »uc-li  «•  n<'»»-  *'  ■  "'«?  I>;'''  "™  "  "' 
r,l,„ Vrrllr     S„cl,  n,W»kc  ofto.  W,l  K.  .l-W"  1»'"8  ™«<  ""  ""■ 

swelling   how  is  one  to  know  that  a  spavin  will  come  ?        One  nu.> 
swt  Ming,  now  character  of  thehimeness  does  noi 

,,„.     "l    ot  n,ov<.m..nt,  .hioh  v»rio.  gr>.».ly  ..oconlmR  to  .he  ,«,.,.„. 

n^r  .<.™  of  the  inf1«™.m«tio„  »,ul  «.  other  ci,«t.m.t.nc,,  ,„,,.•  h 
,  1  „  the  Later  nt.raber  of  e«»e.  the  limh  i,  ,neom,,lelely 
.     T  1      TluMfs    »h.™-  of  the  .trUle.  while  .eight  \,  .till  eame.i 

;rt  „,h 'irr,.Ml^ly  .ho«e„e„.  apparently  o,,  --^'•'.•'»  .::; 
.       ■         t  tKo  iiorU-ioint      Immediately  the  nooi   ii.im 

t.l:dru;;i:l^^^>Kf-ward.     Thiss„dden,novemen, 

:J;rr;n^W  stringhaU.  and  is  best  seen  d,.-.,  the  Hrst  tew  step. 

-  t;:rl:;:rot'rin..omp.ete  extension     .  the  ... 
shortening  f ,      ^   ]     j"^^;.  ^^les  the  limb  is  Ihieted.  espe.ialiv 

zi:::^-^^^  ^^^  ^»-  --'-^  -•*  -^  ^^^^ "  'T" 

Vl  kcnl      In  other  cases  the  fetlock  becomes  upright    in  con. 

.  nee  of  the  incomplete  extension  of  the  hock  causing  the  amn„  1 
w  en  n    vine  over  uneven  gronn.l  to  walk  on  the  toe.      In  an... 

1    e"t"    ished  cases  the  horse  u.nr.  the  toe  of  the  shoe  excess,vel> . 
'"  n.      lameness  .levelops  very  gradually.     At  first  it  d^ppca 

,f,;   ,  ,,,v  .teps.  and  in  many  cases  all  that  can  be  observed      a c. ,- 1 
;    the  movement  of  the  affected  limb,  resembling  strmghal.,  .1... 
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tuminj;  round  in  the  stall  f.,w.u(ls  tlio  s„im.(1  si.lo.  Thw  iHuallv 
diHapfK-ars  with  work.  The  (lisap,H.aranco  of  huncnoss  .h.rini 
movement,  and  its  regular  reenrn-nee  after  rest,  form  on.,  of  the  most 
important  p..euliarities  of  th<-  disea.se.  The  faet  that  turning  towards 
tlie  sotuid  si,h.  seems  more  p^.inful  than  towards  th(.  diseas*-,!  is 
e.xplained  by  the  pressure  on  tiie  inner  j)art  of  the  hoek  heing  then 
greater.  Oeeasionally.  however,  cases  oeeur  in  which  the  lameness 
persists  durnig  movement,  and  may.  ind..,-d.  bee.mie  more  severe 
iuid  the  hoek  may  show  little  if  any  enlargement  (-occult  spavin"')' 
The  nicrease  iti  lamcn.-ss  when  turning  in  small  circles  is  clearlv  <hie 
t.)  the  rotary  movement  in  the  limb  and  th.-  tendencv  to  .lisplacement 
of  the  bones  in  the  affected  section  of  the  joint. 

The  "spavin  test  "  consists  in  lifting  the  limb  and  keeping  the 
hock-jo.nt  flexed  for  one  minute  and  then  trotting  the  horse 
Lameness  n.ay  be  very  marked  for  a  few  steps.  This  test  however 
requires  to  be  used  with  consi,l,.rable  care.  es,K>ciallv  in  .',ld  horses' 
which  may  show  similar  ditticulty  in  movement  after  the  limb  has 
been  kept  bent,  even  without  having  spavin. 

Various  hypotheses  have  from  tin.e  to  time  been  advanced  as  to 
the    immediate  cause   of    lam.'ue.ss.     Whilst    the    older  practitioners 
considered  the  pain  to  be  due  to  pressure  of  the  exostosis  on   the 
periosteum,  and   supported  their   view  by   reference   to   the  uiu>ven 
surface  of  the  macerated  bones,  we  have  known  since  Havcmann's 
time    that    the    changes  within   the  joint  are  not  only  the   essence 
of  the  disease,  but  also  tlie  cause  of  the  lameness.     Though  Hering 
opposed  this,  stating  that  spavin  lameness  is  sometimes  ,s,.,-n  without 
disease  of  the  joint,  either  his  observations  were  due  t..  errors  in 
diagnosis,  or  the  process  was  only  in  a  developmental  stage,  the  articular 
surfjK-e  not  yet   having  suffered.     As  a  rule.  th<.  onset   and    -ourse 
of  the  lameness  entirely  agree  with  the  observations  m.xic  in  men 
suffering  from  arthritis  chronica,   who  at  Hrst  only  show   lameness 
for  a  few  steps.     The  lameness  is  probably  due  to  changes  partly 
m  the  articular  surfaces,  partly  in  the  ligaments.     Dieckerhoff  adds 
.lisea.se    of    the    bursa    of    the    fle.xor    metatarsi    muscle.       It    .seems 
doubtful  whether  chronic  iiiHammation  of  this  bursa  ever  produces 
lameness. 

(2)  The  exostosis  may  even  precede  the  lam.-ness  in  cases  where 
Ihe  diseas,.  develops  slowly  :  as  a  rule,  tlw  two  app.^ar  simultaneously 
l)ut  sometimes  the  bony  swelling  does  not  occur  until  many  weeks 
afterwards.  Its  detection  retpiires  an  accurat(>  knowledge  of  the 
normal  conHguration  of  the  hock-joint,  and  may  be  effected  by 
■icwing  the  joint   citlier  from  the  front  or  back.    "For  this  purpo.se 
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the  ob..rver  takes  up  a  position  either  sonu-  ^^eps  in  f ro^t  ..(  jvr 
hehind  the  horse,  and  t-ompart^s  the  inner  surfaces  of  the  hocks  in 
his  way  eL-rts  can  det/et  the  sUghtest  differences  though  i  . 
bv  no  mea^s  possible  to  determine  by  this  examumtum  abn.- 
Setlr  Tnot  U"  -i^ts.  -pecialiy  in  welN^l  horse,  w  ose 
hocks    are    seklom    absolutely    symmetrical.      B"/./^.^"    '"    "J'    ' 

;;;r:;r»  ."i:^  ^^-S-'"  -  •«»  -•  -"  •-  '""•■' 

only  circumlocutions  for  spavin.  otrru.hv 

n\  The  above  signs  of  spavin  are  often  accompanied  by  atr.  phv 

..f    '1  Itdes  o    the  quarter,  as  usually  hapr.ns  in  chronic  painful 

aniLr   Kbrlein'also  states  having  been  able  to  demonstrate 

vtn  phn.f  the  diseased  hock  by  actual  measurements.     The  up  h- 

na      oi  t lie  affected  joint  was  sometimes  2    inches  less  in  d.amete 

h.  1 1 hat    f  the  sound  one.     Even  at  the  level  of  the  exostosis  (spavin) 

th"  melsurenicnt    was   lessened.     El>erlein   regards   this   as   due   to 

"^^':;;:^v::iir::^ciai  changes  usuauy  show  w^-^;^  i- ;; 

„r  ha,s  been    disease.l.    but    aU.nc  are    not   proof   that   tlu    cxistn.t 

niene<    is  due  to  spavin,  for  very  frequently  the  lameness  disapp-a,. 

fu"  uul  vlosis  of  the  joint,  though  other  con.litions  may  in  crfe.v 

tvith  tr,m>vcmciit  of  the  limb.     To  refer  such  lameness  to  the  changes 

in  the  hock-joint  would  be  a  serious  error. 

The  .liagiiosis    •  spavin  lameness  "  is  justihed  when  .- 
(i)  The  local  changes  are  accompanied  by  lameness    the  cuum. 
J  other  ,K.cuIiarities  of  which  agree  with  the  descripticm  abox. 

*^'T)  Muscular  atrophv  or  other  condition  points  to  old-stan<li... 

lanuM  ess.    prol.ablv    connected   with    the    anatomical    changes.     A^ 

Zdv  staled,  exostoses  are  more  likely  to  cause  lameness  the  iiea.v. 

K-v  lie  to  the  front   of  the  joint.     Sometimes  trace,  of  past  trC- 

„',nt  are  visible,  pointing   to  a  chronic  conditi.m,  and  supporting  . 

"'"^;::;:"i;::natory  sympto.,..  increased  warmth,  pain  .. 
,„v<sure  &c  are  seMon,  met  with  unless  the  cond.ti.m  iui.s  result,.! 
i::.uTi:.lnu:e.   but   their  presence  is  not   incompatible  with  spav,,, 

'"'"mJ^ential  diagnosis.  By  bearing  in  nii.id  the  «;><•-"-;»;-;; 
principles,  mistakes  will  usually  he  avoided,  though  the  follow n,. 
conditions  shouhl  be  considered:— 

(1)  Stringhalt.  a  disease  which  will  be  described  in  another  ,,!:.< 
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Here  it  lu-ed  only  Im>  remarked  that  tiie  periodical  appearanee  and 
gradual  abatement  of  lameness  during  work  point  to  spavin. 

(2)  Hip  lameness.  In  these  cases  lameness  is  only  marked  when 
the  limb  is  carried  (swinging  leg  lameness),  whilst  in  spavin  it  exists 
both  when  the  limb  is  carried  and  when  weight  is  placed  on  it.  The 
same  applies  to — 

(3)  (Jonitls  chronica,  in  which  also  there  is  a  marked  tendency  to 
stand  with  the  limb  flexed. 

(4)  Inflammation  of  the  tendon  sheath  of  the  flexor  pedis  at  the 
inner  side  of  the  hock -joint.  This,  however,  can  scarcely  be  mistaken 
for  spavin,  cm  account  of  the  marked  swelling. 

(5)  Tendinitis  and  tendovaginitis  of  the  flexors  of  the  foot  lead, 
in  the  hind  limb,  to  pnmounced  lameness  when  weight  is  thrown 
on  the  limb  (supporting  leg  lameness),  and  can  be  detected  by  carefi-l 
palpation. 

(«)  Curb  is  less  likely  to  be  mistaken  for  spavin,  because  it  seldom 
produces  nuirked  lameness,  unless  when  accompanying  the  latter. 

(7)  Spavin  lameness  is  more  difticilt  to  differentiate  from  that 
due  to  ring-b<me  and  sprain  of  the  coronet -joint.  It  slmuld  be 
remembered,  however,  that  in  a  hind  limb,  ring-bone  is  less  fre(|U(iitly 
followed  by  great  lameness,  whilst  sprain  is  usually  distinguished 
by  the  pain  (due  to  rotation  of  the  joint)  which  occurs  when  the  animal 
is  sharply  tunuHl  round. 

(»)  The  absence  of  foot  huneness  is  proved  by  a  careful  examination 
of  the  iioof. 

(i))  Double-sided  .sj>avin  is  sometimes  dilficult  to  distinguish  fnmi 
mere  stiffness.  In  "  worn  "  horses,  which,  as  a  rule,  show  no  real 
lameness,  too  much  importance  should  not  lK>attached  to  the  results 
of  the  spavin  lest,  nor  to  the  slitT  movenu-nt. 

Course  and  prognosis.  The  nature  of  the  disease  explains  its 
chronic  course.  It  is  rarely  caused  l)y  mechanical  violence,  but  as  a 
ride  results  from  slight,  continually  re|K'ated  strain,  and.  therefore, 
develops  slowly.  The  first  symptom  is  usually  slight  sensitiveness, 
soon  followed  by  lameness,  though  at  this  stage  no  anatomical  change 
can  be  detected  in  the  joint.  Sometimes,  however,  disease  processes 
are  so  gradual  that  lameness  is  entirely  absent  during  the  first  stage, 
and  before  it  develops,  bony  growth  can  be  detected  on  the  joint. 

(Jeneraily,  the  ap|  earance  of  the  exostosis  is  preceded  by  lameness, 
which  gradually  incK-ases  in  severity  in  proportion  as  the  disease 
iH'comes  more  pronoiniced.  In  cases  where  at  first  it  was  only 
noticeable  during  the  first  few  steps,  it  afterwards  becomes  continuous. 
Considering   tlie   natutc   of   the   patlioiogioal   process,    it   is  scarcely 
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surprising  .hat   lanu-.u-ss  a,,K.ars  ,H.ri.uli..lly    - -"^""- ^^  ^  ^ 
tluM,   returns.   ..r   that   in   mtain   .x.optu.nal  <asos   rmvt-rj    takes 
,0  w  thc.u    tr.atnu.nt  -f  any  kin.l  .x.c,.t  .onn.U.to  an.l  prolonK.-l 
t       Kr..n,  a  pur.-ly  th.-on^ti.-al  stan.lpoint  thon-  .s  n..  reason  wh 
u.  lesions  in  the  joint  n.ay  not  disappear  and  the  parts  reeove    u 
•v  .rv  respeet  the  Jain.  „.">  """  ■  '-♦'  "'  »-'"«  "'  f'"'*'  »'- «!'""7»"" 
s   very  rare.     As  a  rule,   reeovery   is  only  relative,  and  .s  folh.wed 
;V:;>;itera,ion  of  the  atleeted  joints.     When  *'-  -t-   ^  -;^"- 
have   un.h.rKone  ehan«e   and   the  eartda^e   .s  des  roye.l,   up-'"     '^, 

i;;:h.tely  in,possi..le.  and  reeovery  ean  <"''>,, ;-'V'''"fn;r";;i; 
t,„.    .,up.sinK    .lisease.l    artieuiar    surfac-es.     Tins    takes    fron     n^ht 
U     weeks   hut  n,ay  he  indetini.ely  prolon^e,.  ;   sometnnes  .t  neve 
on-     an.l    l.e  lan.eness  is  in.-nrahie.     In  actual  praet.ee  .t,  .s  never 
Illible  to  fortell  with  certainty  how  the  ease  will  ternuna  e.    hou^h 
[  ,,,,M  eonsi.leration  of  all  the  fae.s  n,ay  ^ive  some  '"<»'^-'^«';"; 

Though  union  principally  .lepen.ls  on  the  annual  hem,  n-st  d 
,.,a  hu'<l  under  Ireatn.ent.  failin,  which  the  parts  seldom  un  tc. 
a.       „u-ness  persists,  the  converse  is  not  e,ually  true,  f.,r  even  the 

t  energetic  treatn.ent   is  not  always  successful.     Hesolut.on    .. 
tlu-  disappearance  of  infianunation  and  l.ual  change,  .s  exceptu.n.dl.N 

'■"''Krrors  in  diagnosis  have  le.l  to  the  lu-lief  that   absorption   often 
......,.rs.  and  that  absorptive  processes  may  he  '--♦-»  '•y/"'';";";; 

Mi-.ller-s  experience  is  „uite  opp<.sed  to  tins  v.ew,  which  is  du     . 
. Infusing  with  spavin  (/....  arthritis  chronica)  many  var.e.l  ,hsea>c 

processes,  tlu-  sole  ...nunon  feature  ..f  which  .s  la.neness.  It  » 
eertainlv  .litti.ult  at  times  c.ntidently  to  diagnose  spavn,  o,|  t  u 
^st  examination,  especially  if  no  reliable  history  .s  ava  ah  c. 
N.-vcrthcless.  an  attempt  at  distinction  should  alwa>s  he  n,,uU . 
otlK-rwisc  prognosis  and  treatn.ent  are  mere  g.;op.ngs  '"»  ;;;;^;;'^; 

Not  infr..,iucntlv  lanu-ness  .linunishes  or  disappears  after  a  1.  c. 
,v.t  but  the  improvement  is  o.dy  temporary,  and  as  so.m  as  the 
borJe  n-turns  to  work,  lanu-ness  recurs  in  an  evH-n  severer  torn,  . 
is  dear  that,  with  n-st.  tlu-  inflammation  may  dnnm.sh  m  mt.nMl>^ 
but  it  scLlon.  disappears  con,plctcly.  Though  spavin  may  be  vu-wcl 
as  a  t vpical  diseas.-  of  the  hock,  yet  it  shows  n.any  vanatums  n,  cou  >.•, 
partU-  on  account  of  the  conforn.ation  of  the  jomt.  partly  of  tl„ 
CI  and  extent  of  disease  processes,  but  especudly  of  tlu-  varu.n,.,, 
i.M.xtcrnal  influences,  anumgst  the  pri,u-ipal  of  which  must  be  ranknl 
the  treatment   employed  in  the  particular  case 

,„  f,„,,nng  .   prngnosis  it    is  ne.-essary  to  bear  ni  nnnd  al     t   , 
factors    which    favour    relative    recovery,    i.e.,    whfh    contribute   i. 
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removal  of  liiiiifiu-HN,  as  wi-ll  as  fh 
likoly   to   prt'veiit    i<.     Th« 


)s«'.  on  the  otIuT  hand,  uliich 
•f 


art" 


«•  occuiTcnci'  ot  spavin  in  yoniiK  "ninials 
which  liave  not  done  ninch  work  points  to  a  sfron^  hcr.-ditary  jm;- 
disposition.  and  naturally  jriv.>  an  nnfavomahlc  cast  t(.  t(u-  prognosis. 
Ill  such  animals  the  lameness  nicy  disappear  for  a  tinu-.  hut  returns 
immediately  work  is  resumed.  On  the  other  hand,  spavin  lameness 
Hrst  develoiH-d  at  an  advanced  age  is  not  likely  to  disap|)ear,  as 
reparativi'  processes  are  then  slunj^ish. 

I'rognosis,  though  to  some  extent  guided  hy  the  facts  given, 
is  always  uncertain,  it  is  never  possible  to  sa'v  confidently  that 
lamene,s.H  will  disapiM-ar,  even  when  the  diagnosis"  is  hevond  "doul.t. 
The  varying  formation  of  the  hock  and  (.f  the  limb  in  "the  different 
bree<ls,the  uses  to  which  horses  are  put,  and  other  factors  (including 
errors  in  diagnosis),  lead  to  the  percentage  of  recoveries  being  very 
varvingly  estimated  by  different  experts.  Taken  altogether?  they 
may  number  af)out   ")(»  per  cent. 

As  already  staled,  eight  to  ten  weeks'  rest  and  suital)le  treatment 
are  generally  necessary  for  t!.e  disa|)p<-arancc  of  lameness.  Although 
recovery  is  not  ;.„p,w>.:bi..,  oven  during  continued  work,  y(>t  a  great 
many  of  fiuch  reported  eases  must  l)e  referre.l  to  errors  in  diagnosis. 
Treatment.  Spavin  lameness  is  seldom  followed  by  spontaneous 
recovery,  and  the  first  essential  of  treatment  is  sufficiently  prolonged 
rest.  Havemann,  Strauss,  and  others  consider  all  treatment  useles 
but  this  is  certainly  too  extreme  a  view,  for  every  busy  practitii 
must  know  of  many  horses  which,  after  treatment,  have  perfectly 
n-covcred  their  usefulness.  The  nature  of  the  i)atbological  changes 
renders  cure  only  relative,  for  the  articular  surfaces  never  recover 
their  normal  condition,  and  well-developed  spavin  lameness  only 
disappears  after  ajiehylosis  of  the  joint.  Very  often  the  lower  joint's 
of  one  or  other,  not  infrequently  of  f>oth.  hocks  are  found  com|)letely 
anchyloscd  in  animals  which  trotted  perfectly  soimd  before  death. 
Practically  speaking,  all  modes  of  treatment  aim  at  producing  union 
of  the  afTected  bones. 

This  union  rMpiires,  firstly,  prolonged  and  jMifect  rest,  i.r., 
stoppage  of  all  work,  and.  as  far  as  j)ossible.  of  movement.  Whatever 
the  nature  of  the  other  treatment,  rest  is  essential,  and  must  be 
continued  for  eight  to  ten  weeks. 

Various  auxiliary  measures  of  treat m(>nt  have  been  proposed  and 
em{)loyed,  but  they  all  agree,  on  the  one  hand,  in  procuring  rest  of  the 
joint,  and,  on  the  other,  in  evoking,  in  the  neighbourhood  of  the 
diseased  part,  an  acute  intfammation.  which  favours  adhesion  of 
the    bones.     Anchylosis    may    be    assisted    by— (I)     Blisters.     The 
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c.ffoct  ..f  blisters  is  usually  t.n,  s«,H.r«.ial.     T..  oxort  much  .nHuom-c 
on    mUu-siv.    ,,nK...ssos.    onerKHic.    dcH.p-s^-utc.a    iufl.unm«tu,n    must 
Jh.  i'xcittHl.  and  suhlimato  solution,  arsenic,  croton  oil.  &c.,  arc  thcrc- 
forc'n.orc  successful  than  can1hari(U>s  blisters,  though  they  arc  very 
liable  to  produce  ,H>rmanent   blemishes  :    good  results  followu.g  the 
applieation  of  ca.itharides  are  usually  due  either  to  the  ri^t  given, 
or  to  the  case  not  b^-ing  spavin.     The  success  obtained  in  the  army 
i,v  blisters  may  be  similarly  explaine.l.     To  satisfy  the  owner  Moller 
l.as  often   tried   blisters,  but   seldom  with  good  results.      Ihey  may 
possiblv  iH,-  more  active  when  subcutancously  cmpl.>ycd.  as  rec.m- 
;,u.,„U.d  by  Buch  and  Jia.ssi.     Bassi  makes  two  or  thrcn,  converging 
incisions  through  the  skin  at  the  disea.swl  spot,  loosens  the  subcut.s, 
and  HllH  the  pockets  thus  formiMl  with  blister. 

Setons,  formerly  nn.ch   used,  arc  now  sel.lom  employe.1.     Ihty 
arc  easily  rubbed  out  by  the  opposite  foot,  and  may  leave  conspicuous 

''"r)  The  actual  cautery.     On  account   of  the  more  intense   and 
.K-nctrating    inHanunation    produccl.    Hring    is    more   ertectivo   than 
blistering,  and  (vMni.  iKiribu.)  in  direct  pro,H,rtion  to  the  intensity 
a„.l  extc-iit  of  the  irritation  which  it  excites.     It  is  of  little  importance 
^vlu■ther  the  Hring  be  in  lines  or  points  ;    the  great  thing  is  to  set  up 
artificial  inHammation  in  the  depths.     Many  practitioners,  therefor.-, 
pivfcr  to  perforate  the  skin  with  a  pear-sha,K-d  iron;    m  trance  a 
long  p..int   is  preferred.     In  (U-rmaiiy,  Cicrlach  tru.l  the  latter  and 
other  mctluHls.  but  icnouiurd  them  on  account  of  the  risk  of  pro- 
ducing  fatal   arthritis.     I'e.foration   of   the   skin   ami   o     the   bursa 
of  the  llcxor  metatarsi  with  the  pyriform  iron  is  usually  harmless, 
and  is  uiupicstionably  amongst  the  most  etTcctive  .nethmls  of  dcalm^' 
«ith  ...avin.     The  point  used  in  France  is  from  J  to  ■  of  an  inch  lo,.^', 
.„„l   therefore   sel.lom    }K-nctratcs   the   j.nnt.   but    when    there   is     no 
;„arke.l  cx..stosis.   su.-h   an   acci.lent    is  .,uitc   possible       In   prcsc.u-.- 
„f  a  large  spavin,  pcrforati.-n  is  scarcely  ever  foll..w..d  by  ba.l  results. 
,f  „,,  deposit   b..  slight,  the  rcl-hot  ir..n  slu.uld  be  app  ie.l  ..ncc    o 
,1.,  highest   p..int  ..f  tlu-  swelling,  an.l  pass.nl  thn.ugh  the  s.m  into 
U,..  hone  bv  firm  pr.-ssuve.     In  .Icaling  with  large  spavins,  this  n.-y 
,,,  ,,.,„..  at  two  ..r  even  three  points.     As  a  rule,  .,  bh.ster  ..    subl  n.a 
,,    ,„   ,-,)   „,av   at    ..n.c   be   appli.'.l.     Smu-times  the  t.Mi.Um    sluatl, 
of  the  Hcx..r"  m.-tatarsi  becomes  acutely  inHamed,  an.l  sev.  -     'an. 
.u-ss  lasting  several  .lays  r.'sults.     This  nee.l  cause  no  alarm,    or  tl,. 
inflammation  will  pass  away  of  it.sclf.     When  the  cx,.stos.s  is  sn.all, 
tin   use  uf  the  point.-.!  iron  is  somewhat  .langer.His. 

The  p..intca  cautery  is  u.nuesti.,nably  the  best  means  of  deal.n. 
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with  Hpftviii.  Dolhr  dimiifccts  the  parts  ntid  iis«'m  the  p'lUhuim- 
|M)intfd  ca-itery,  applyiiij^  a  siirKiciil  dn-ssinn  imnifdiiU.'ly  aftor- 
wardK,  iiiHtt-ad  of  blistmiig ;  or.  pirfcrahly.  satiiratin^r  th.-  puilH 
several  times  <hii!y  with  5  per  eeiit.  ereoliii  si.hitioii.  HotTriumn 
uses  knitting-needles  held  in  a  pair  of  for.eps.  and  introduced  glowing 
hot.  The  animal  is  east,  the  point  of  operation  disinfected  und 
rubbed  with  an  antiseptic  pow(h-r.  The  necissary  lonuber  of 
knitting-needles  (which  can  be  broken  in  two)  are  placed  in  a  basket- 
ful of  burning  charcoal,  and,  as  re(|uircd,  arc  grasped  with  forceps 
and  iiitrcMluced  into  the  bone.  From  tiftecn  to  twenty  p»-rforations 
are  made  over  a  surface  as  large  as 
a  small  lemon.  They  enti-r  the  bone 
deeply  enough  to  reach  the  caruellous 
tissue.  If  want  of  resistance  to  the 
introduction  of  the  m-edle  shows 
that  the  joint  has  been  entered,  tlie 
needle  must  then  at  onie  be  with- 
drawn. 

After  firing.  Hoffmann  applies  a 
thick  coating  of  io<h)form.  lavs  the 
hand  Hat  on  the  parts,  and  moves 
tlie  skin  backward  and  forward  so  as 
to  displace  the  openings  in  the  skin 
from  those  in  the  deeper-seated 
structures.  The  surfaces  are  then 
once  more  strewed  with  itnloform. 
After  some  days  a  slight  swelling 
occurs,  an  eschar  forms,  and  in 
fourteen  days  all  symjjttmis  are  stated  t(.  disap|)ear. 

Bata/.zi  recently  recommended  the  treatment  of  spavin  bv 
subcutaneous  firing,  formerly  introduced  by  Nan/.io.  After  making 
an  incision  U  to  2  inches  in  length  over  the  c.xost  <is.  the  edges  of 
the  wound  are  <lrawn  back  and  a  few  })unctnrcs  made  in  the  form 
of  a  triangle,  with  th(>  base  directed  upwards.  The  same  ctfeet  is 
more  simply  produced  by  firing  through  the  skin,  which  has  the 
advantage  of  producing  smaller  cicatrices. 

(3)  Operation  for  sjiavin.  Since  the  times  of  Abildgaard  and 
Lafo.s.se  many  operations  have  been  proposed  for  the  cure  of  .sj)avin. 
Abildgaard  first  d(;seribed  section  of  the  eunean  tendon  of  the  fie.xor 
metatarsi,  afterwards  extensively  practised  by  Lafossc.  DieckerholT 
suggested  opening  the  bursa  of  this  tendon.  No  doubt  these  operative? 
measures    may   a.ssist    in    removing    lameness,    but    their    usefulness 
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pn.bublv  (U-iK-nds  ..n  the  >u-»U-  ii.Hamnmtioi.  which  foUowH  asHiHtinp 
union  ..f  thf  .lis.Mis»-.l  H»rf.i.os.  an.l  not.  as  Ahii.lgaanl  and  l.afosHu 
thou^lit    on  their  priKhuin^'  relaxation  of  the  tendon,  and  preventuiK 
it  pres^■MK  on  the  .Useas.Hl  joint.     Division  of  the  tendon  is,  therefore, 
of  mueh  h-ss  importance  than  the  pr.Klnetion  of  an  aeiite  niHaniinat.on 
of  the  bursa,  whieh  extends  to  nei^hbouru.n  struetures.     DieekerJ.of!  s 
meth<Kl  is  very  simple,  and  »|uiet  horses  may  be  ojH'rated  on  standuiK'. 
Restive  or  dangerous  animals  are  east,  with  the  atTeeted  limb  lower- 
ni.Ht      A  twiteh  is  applied,  the  horse  is  plaee<l  against  the  wall  with 
the  Houn<l  limb  lifted  as  in  sh.K>inK.  and  the  o,H'rator  then  passes  a 
prolH-pointed  bistoury  into  the  bursa  of  the  diseased  hmb.     After 
making!  sure  that  the  bursa  is  really  <.,K-ned,  the  animal  is  plaee<l 
in  the  stable.     No  after-treatment  seems  neeessary,  except  to  remove 
excessive  granulati.ms   by  suitable  eausties.     The   wound   generally 
eicatri.ses  in  three  weeks,  and  after  a  further  interval  of  a  f(.rtnight 
the  horse  ean  be  put  to  work. 

In  many  ea.ses  this  method  is  sueeessful,  but  in  others  recovery 
d,H-s  not  occur,  while  in  a  certain,  though  small,  proportion  acute 
inHammation  of  a  joint  .levelops,  and  proves  fatal.  If  in  makmg 
the  incision  the  o|K-rator  cut  too  deeply,  which  is  sometnnes  un- 
avoidable, and  alight  on  the  boundary  between  the  scaphoid  and 
cuneiform  bones,  the  joint  is  opened,  and  purulent  arthritis  readily 
follows  It  is,  therefore,  well  not  to  make  the  incision  too  far  back. 
Dieckerhotf  recommends  the  centre  point  between  the  anterior  and 
pj)sterior  borders  of  the  hock. 

'I'lu'  bursa  can  also  be  ()|K'ned  with  a  rather  sharply-pointed 
pyriforin  cautery.  It  seems  of  no  importance  which  method  is 
adopted,  though  in  using  the  Hring-iron  care  must  be  taken  m)l  to 
open  a  joint.     The  larger  th.-  exostosis,  the  less  the  danger. 

By  bearing  in  mind  that  uni<.n  deiM-nds  chicHy  on  the  formati..n 
of  exostoses  around  the  joint,  and  that  the  articular  surfaces  then, 
selves  can   onlv   grow   together   after  extensive  destructi.m   of    the 
articular  caitihig*',  the  reason  for  seeking  to  produce  extensive  boii\ 
deposit    will  be  apparent. 

Periosteotomy  is  the  surest  imU.od  of  ctTecting  this,  ami  has  been 
widely  rcc(.mmen(h<l  in  the  treatment  of  spavin.  The  operation^ 
n-commeiuU-d  do  not  ditTer  in  any  essential  p<.int.  Peters'  mell.."l 
gives  excellent  results  : -The  horse  is  cast  cm  the  disea.sed  side,  ai.i 
by  a  cord  pas.sed  rouml  the  corresponding  front  limb,  the  upper  Innl 
U"g  is  drawn  far  enough  forward  to  ci.'ar  the  seat  of  oiH-ration.  Tl  • 
hair  is  llMii  cut  aw.iy  from  tlu-  ir.n*  r  ru.hwv  ..f  the  h.«-k -joint,  mi-lu  ax 
betwe«>n   its  anterior  and   |)osterior  borders,  to  the  extent  of  ab-nl 
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one  wiiiiiic  inch,  tlu'  snrfiu','  wiislicd  willi  snap,  rinsed  with  sul)linm(«' 
DF  cailiolic   solution,   and   the  oIIkt  anlisr|itic   |ii(iaiilioiis,   sinli   as 
••Iransing   the   haiuls.   placing   Ihc   iiislnimcnts   in   raiholiir  solulion, 
Ac. .complied  with.      Uy  means  of  a  piotie  poinliil  hisiouiy  oiMal|Hl, 
tin  incision,  at  right  angles  to  the  long  axis  of  the  limh.  and  ahoul 
half  an  inch  in  length,  is  then  mad<-  through  »he  skin  ami  fas<ia  at 
the  disinfeete<l  spot,  a  pair  of  curved  scissors  are  inlroduied  through 
the  .i|M-ning  as   far  as   the  joint    helwi'cn   the   bia.lc^.   and  the    skin 
flivifhtl  fnim  iimh'riyiii;.'  tissues  in  the  form  of  a    '  V."  Ihe  instrument 
being    first    thrust    forward,    then    backward,    severing    the   subeuti-. 
The  slightly  curved  knife  (Fig.  :,:i'.fi)  is  next   in- 
troduced info  the  front  pocket  of  skin,  the  ciittint; 
••dge  directed  backwards  to  avoid  injuring  the  vena 
saphciia.      As    soon    as    it     lias    enlercil    up   to  the 
handle,    the    cutting    idge  is  directed  towards    tlie 
joint,  and  the  back  pressed  with  the  fin^jer-  of  thi- 
left   hand,  while,  by  gently  lockini:  the  instrument, 
it    is   made   to    penetrate   the    bones    i,f    the    joint. 
The    same    prtKcss    is    repealed     in    the    po-terior 
p(M-ket  of  skin,  the  sjiarp  edge  of  the   knife,   how- 
ever,  lu'ing  directed  forwards.      .After  wipiriL'  away 
the  small  amount  of  blood  which  <>(a|»cs  from  the 
wound,    the   surface  is    rinsed   with   a  disinfictant . 
and   an  antise]itic  dressing  ajiplied.     The  bandage 
should  be  carried  down  as  far  as  the  fetlock,  s,,  us 
to  obtain    a    firm    hold.     The  horse  is  then  allowed 
to  risj-.  and  is  i)laced  in  the  stable.      If,  durinjz  the 
next    few    days,   the   bandage   become   snakcil    with 
blo«Ml.  it  should  be   renewed,  otiicrwi-c  it   i-   left   in 
position  for  six  to  eight  d.iy-.  when  the  skin  wound 
will   be  found   to  have  closed. 

\i\  the  exercise  of  moderate  cioc  in  o|»eraiiM;. 
pus  formation  can  be  avoided  :  and  even  -lioiiid  ii 
occur,  it  seldom  entails  irr.tvc  conse(|uencc».  lor.  on  account  of  the 
tiat  position  of  the  knife  while  niakiiij:  the  incision,  there  is  a  little 
danger  of  opening  the  joint,  and  thus  j)n.(iii(iii;.'  arthritis. 

The  horse   mu^t    be   n-ted   for  at    iia>t    loin    to    six     wcck^    alter 

operation,  and  during  thi-  lime  vemi'nt.  a-  tar  a-  possible,  avoided. 

.•^ome  o|K>rators  even    rcconiiiiciid   fa-tcniri^   the   aniinal    up  -liort    to 
|>revent  it  lying  down. 

.Moller     discovered      by     cvlii  linjint      tji:!!      Il'itll      thl'      •!:!::■!      tisjd'-!: 

"I   the  Hexor   metatar-i   ami    the   peri..~l.  iim   ot    thi'  cuncitorrii    bones 
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aro  dividwl  in  thin  ..iKTatUm  :  not  infrtHjuontly  tho  iiittTii.il  lattTttl 
liKiinwnt  in  «Iho  partly  lut  tl.rounh.  Tho  ulM.vf  moth.Kl  phhIiiwh 
lutivf  iHTioHtHis  luul  thMk.niiiK  of  tho  inti-rnal  liu.imontM  of  th.- 
joint,  whi.h  favour  |K'riurti<ul.ir  ixontosis  an.l  union  of  tliv  Hnuili.-r 
joints  in  a  mu.h  liinlur  <li>?m-  than  Hintpit-  o|HniiiK  of  the  burna  and 
othtT  o^M'ratil>n^*. 

Bad  n-xults  art-  ran-.  For  -  hort  tinu"  v\ohU>m'h  an-  iwtivi'ly 
pr<Mlur.d.  hut  ^natiy  diminish  att.  r  a  month  or  two.  and  may  finally 
li-avc  no  tract-  of  ojH-ration. 

It   in  not  pntoiMliHl  that   this  pnHtilun-  luu-s  all  <aH..;  of  spavin. 


^       Internal 


Ki...  .VIS.     Il.,ri/....,tal  H.<li..i.  tl.r..UKh  th.-  I.ii..l  li.nt.  almut  th-  l..«.r  .,>mitrr  ..(ih. 
tihi...     „.  'IViulinoim  portion  of  rxt.  i..-.li>.  hmh.  Ir  :  U.  I.n.lon  of  H.xor  ,.r.  ..ssonu.  . 
,/.  wi|.hr„oi.«  v.iii  :  .■.  ai.l.  til.ial  artrry  :  //.  ant.rior  til.ial  v.u.h  :  ,/.  .xt    .,.pli.Mou- 
.„rv.'   .I...I  viii  :  A.  poHXrio,   tihial  art.ry  ati.l  v.-ii.s  :  i.  ai.trnoi-  tihial  i.-i  v 
t.  post,  tihiul  ii.rvr  :  /.  l.raii.h.-s  of  th--  int.  saphnioiiM  n.rvr. 

hut    the    ohji-ctions    rais.-d    against   it   in    no   way   dt-trac-t    from    it- 

iindoiditod  value. 

There  iii-e<l  he  no  fear  of  usin>{  the  knife,  even  when  the  exostoM- 
is  small,  in  such  cases,  to  make  sure  of  sufficiently  dividini:  tlu- 
periosteum,  knives  of  (jreater  eurvattirt-  may  he  us.-d  ;  th.-se  |M-netratc 
more  deeply  (Fif?.  537.  h).  Miiller  has  often  broken  the  knife  wluti 
pn-ssino  it  into  tht-  bone,  btit  never  had  any  bad  result. 

A  chiii(iue  offers  few  <-hanccs  of  collecting  reliable  statistics  of  IIm 
results  of  such  operations.  When  the  patient  was  not  returi.ca 
Mi-.ller  considered  the  result  to  have  been  favourable,  and  on  tliu 
basis  hiul  no  hesitation  in  describipfz  jM-riosteotomy  as  thorotijilil^ 
effective.     Very  few  cases  were  sent  bat-k  as  uncuretl ;    and  amoiiL;-' 
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th<»Ht<  thiU    wi-ri'  tm««Hl,   immy  hail  n-imiiiuMl  fur  yiais    In.'    fniiii 

Ian.-  u>HM. 

Kloinm'K  iii«<tliiHl  of  (iiviciiiiK  tin-  fl»xiir  iin-tatMrMi  mnmic  :J  or  4 

iruhfM  abovo  fho  hcnk  joint   in.   in   Mdllcr's  *-x|Hrienc«',   iiwUss.     If 

dividwl  comph'h'ly.   lanu-m-ss  followH  similiir   to  that   aft»T    ru|itiiro 

of  the  ton<lon  («•*•    '  Rupture  of  the   Kloxor  Metatarsi  "').     My  xivin^ 

four  tosix  woekin'  n-st,  tin- joint  may  iM-come  ancliylow'd.  and  laincnt-Hs 

disapiH-ar,    but    this    often    fails   to   iHcur. 

Partial    se<-tion    sonietinu-s    disguises     the 

sfrinjthalt-like    lameness,    hut    eainiot  tun- 

the    diwasi-    of    the  joint,  and   the   owner 

K«'nerally  returns  after  an  interval  to  sub- 
mit the  hors«'  to  further  treatment. 

In  the  I'rusHian  army  the  art ual  cautery 

has,  during  the  last  f«'w  yeiirs.  been  largely 

used  in  treating  spavin,  the  sue;'esses  num- 
bering   about    (M»    |M'r    cent.     The    mctluMl 

reeommend(>d    ecmsists    in    lu-rforating     he 

bursa  with  a  pyriform  iron,  whieli  is  passed 

into  the  Iwrne.  I'eriosteotomy  proved  of  less 

value.      It   nuwt,  however,  be   remendwred 

that  in  no  other  disetute  are  diagnostic 
errors   so  freipient   as  here,    for   even     the 

most  careful  (>xaniinati(>n  oftt-n  ii-ads  to 
no  definite  conclusion.  Serious  methoiK  of 
treatment  are  only  applied  to  serious  con- 
ditions, I.e.,  to  ea.ses  in  which  disease  has 
riuule  extensive  progres.s,  whilst  the  milder 
cases  are  blisteretl  or  tired  :  es|K'cially  in 
the  arnty  where  firing  and  blistering  arc 
greatly  relied  on. 

In  a  nundier  of  cases  where  the  spavin 
is  old,  large,  ditTuse.  and  esin-cially  when  it 
extends  far  forwards  towards  the  bend  of  the  hock,  tiring,  even 
if  repeated,  and  secticm  of  the  cuiican  branch  of  the  flexor 
metatarsi  tendon  fail,  or  only  >icl(l  a  very  iiicliticd  success; 
l.inieness  jn-rsists  or  is  remittent,  being  less  marked  after  a   certain 

iinount  of  exercise  than  on  leaving  the  stable,  though  somciinics 
It  is  etpially  pronounced  before  and  after  exercise  :  in  these  rebclli,,tis 
'.is«'s  (h)uble  neurect(miy  of  the  posterior  and  anterior  tibial  nerves. 
I  lie  latter  a  branch  of  the  external  popliteal,  has  been  recommended. 
!!u^  tn-afmc-nt  of  obstinate  spavin  1»\   neurectomv  is  based  on  the 
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DISK  ASKS   OF   THE   HOCK. 


f„ll,wing  ai.atoink-al  facts  :-C)p|M.site  tlu-  point  of  the  taUm  the 
ooHtorior  tibial  nervt-  (livid.-s  into  two  parts,  tlu-  internal  and  external 
plantar  nerves,  llel.in.l  the  hoek-joint  the  external  plantar  nerve 
Lives  o»T  a  fairly  large  branch,  which  passes  under  the  ten.lon  ..f  the 
Hexor  perforans.  and  detaches  several  twigs,  of  which  .some  ramity 
over  the  surface  of  the  joint,  whilst  others  penetrate  nito  .t.  In 
front  of  the  lower  extremity  of  the  tibia  the  tibial  nerve  gives  off 
several  branches,  which  enter  the  joint. 

In  n,.urectomv  of  the  anterior  tibial,  the  point  sele<-ted  is  at  the 
external  surface  of  the  h.wcr  part  of  the  leg.  ..  l-and-s  breadth  abov.^ 


Fi(  s   .-.4H  sM.  .->41.     Nrur.Tt.,inv  »(  tli<-  antnior  lihial  nnvr.     K  .\.  Kxt.'ns..i  pr,! 
„,;,s.lr:   K  1-.  t.n.liiu.u.s  purti....  of  tl.x...   .n.talaixi  :     K  .M.  nu.s.ulai   ,...-ti....  ■ 

ll..x..r  .nrtatarsi  ;  X.   an»,ri,.r  tibial   nc.v.-:   V,  antrn.,.-  t .1   v.n.  :   \    anlrn. 

til.ial  ait.iy.     (Tlir  ..,,.iati,.n  «li..ul.l  Im-  prifoiinrd  a  hltlf  n.-an-r  llir  lio.k  IIm 
iiiilicatcd  oil  Fi(.'.  .")40.) 

the  point  of  the  hock.  The  anterior  tibial  nerve  is  situated  on  tl 
deep  surface  of  the  extensor  pedis,  between  this  muscle  and  the  tli 
muscular  portion  of  the  Hexor  metatarsi  which  separates  it  fn. 
th.-  anterior  tibial  artery,  and  from  its  large  satellite  vein-  vc>>. 
which  lie  directly  on  the  aTiterior  surface  of  the  tibia,  where  thev  ;, 
surr(.\nidc(l  by  a  thick  layer  (.f  eoniu-ctive  tissue  (see  section.  Ki^:.  •'.:!■ 
The  method  is  as  follows  :-The  point  of  operation  being  prepMi. 
the  skin  and  subjacent  aponeurosis  are  incised  for  a  distance  ol 
to  :{  inches,  opposite  the  external  margin  of  the  extensor  pedis  mn-i 
This  muscle  is  separated  first  from  the  tendinous,  then  from  ' 
muscular  portion  of  (lie  Hexor  m.tatar-i.  on   ilic  :mtcri<:  surtii.  ■ 


neure<;tomy  in  spavin. 
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1.  Kxtciitidi-  pedis  iniiM'Ic. 

2.  Muscular  |)(>iti(ni  iif  the  ticxiir 

nictatui'si. 
■'<.    Inti'i'iial    ti'i'iiiiiial    ti'iiilcni    iif 
llcxcir  nicfiitiiisi. 

4.  I'dplitrus  niusi'lc. 

5.  Inner  head  iif  (.'astriicni'mius. 
ti.  Outer  head  of  >.':'stri>eneMlius. 
7.  Teiuld  Aehillis. 

S.  Tendon   of     tlexur     perforafus 

muscle. 
!l.   Kcinfiircini;     liand     of     tiexor 

tcndon.s. 

10.  Flexor  accessorius  muscle. 

11.  Flexor    (lerfornns    mu.scli'. 

14.  Femoral  artery. 

irt.  Femoropopliteal  artery. 

I(i.   Popliteal  artery. 

17.  .Anterior  tihial  artery. 

15.  I'osterior  tibial  artery. 

1!».    2<»,    niul    21.      Its    "S-shaped 

curve. 
22  and  2:i.    .Ana.stoniosinf{  twifjs. 

24  aTid  2."i.     Internal  and  external 

plantar  arteries. 
27.    Internal    popliteal  nerve  (con- 
tinued   lower    towards    the 
lioek  as  tlu'  posterior  tihial 
iu'rv<'). 

25  and  2!>.      Internal  and  external 

plantiir  ru'rves. 
.'!(>.   Stille.jolnt. 
:tt.  Tihia. 
:i2.    Hock. 
:t:t.    I'oinI   of  hock. 
:ts.   Anindar  hand  of  liock. 
;i'.t.   Saphenous  vein. 
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DISEASES   OF  THE   HOCK. 


Which  the  tibial  nerve  is  readily  discovered.     ^  fragment  of  this 
Tofan  inch  to  U  inch  in  length,  is  excised.     The  wound    s  closed 
i;  a  few  :«taneous  sutures,  with  or  without  P-idi"g  for  clr^^^^^^^^ 
The  operation  is  easy.     It  is,  however,  always  necessary    «  proceed 
methodically  and  to  take  care  not  to  injure  ^^e  tibial  vein. 

Neurectoinv  of  the  posterior  tibial  nerve  is  performed  as  follows . 

The  n  r^eTs  disccm-rcl  on  the  inner  side  of  the  hind  limb  abou 
4  inches  a^.ve  the  point  of  the  hock,  where  it  pa,sses  downward  , us 
in  >     t  Jthe  Achilles  tendon.     By  grasping  the  temlon  from  behuid 
ll  a  lowing  the  soft  tissues  gr.uiually  to  slip  betw.^n  the  hngers 


n ;   1  i 
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and  thumb,  the  nerve  can  be  f.-lf  as  a  firm  cor.l.     At  th,s  pon 
lies  about   1   to   1}  i.ul,  in  front  of  the  Achilles  t.-udon.  and  n.tlu 
nean-r   the    inner   si.U-   of   the   limb,    from    which   the   o,H-ratu.n 

'"  'Thrhurse  is  <ast  witli  the  affected  limb  undermost,  and  the  up,.. 
,,„„,  li,nl,  is  fixed  to  the  up,H.r  fore.  s.>  as  to  leave  the  field  of  operat,. 
eU-ar  T..  .heck  bieedin<;  a  rublx-r  cord  may  be  tighty  appl.e.1  al.o, 
the  uu.l.U.-  of  the  lower  thinh.  A  liberal  space  around  the  seal 
..peration  is  nhaved.  washed  and  .lisinfected.  a.ul  about  4  ui<;  i 
abov  the  top  ..f  the  OS  ealeis  and  1  full  inch  in  front  of  the  Aelull 
tendon  an  incision  2  t..  '2i  inches  long  is  nuule  parallel  to  the  teiuln 
.Vfter  li^raturiuL'  any  bleeding  vessels,  two  retractors  are  uitrodu, 
into  tlu"w..und  an.i  the  edges  drawn  back  to  allow  the  subcuta... 
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tissue  to  bo  divided  down  to  the  underlying  fascia.  After  again 
ascertaining  by  palpation  the  exact  position  of  the  nerve  the  fascia 
is  divided  in  the  same  direction  and  to  the  same  extent  as  the  skin 
wound.  A  fragment  of  fascia  about  i  inch  wide  may  then  be 
removed  with  scissors,  whereupon  the  nerve,  recognisable  by  its 
white  colour  and  fibrous  consistence,  usually  projects  through  the 
oiH-ning.  A  thread  is  passed  under  it  witii  a  bhuit-pointed  needle; 
and  a  pie<'e  an  inch  in  length  is  then  dissected  free,  and  divided  as 
high  up  as  possible  and  again  at  the  lower  limit  of  the  wound  with 
knife  or  scissors. 

As  healing  by  first  intention  is  rather  difhcult  to  attain,  sutures 
are  only  necessary  where  rather  severe  bleeding  occurs. 

The  formation  of  a  neuroma  on  the  central  end  of  the  divided  nerve 
is  micommon,  and  when  occurring  is  usually  due  to  the  fact  that  the 
end  of  the  nerve  has  been  left  too  long,  so  that  it  projects  into  tlie 
ojx-ralion  wound.  Shotild  it  occur,  however,  it  may  neccssita  e  a 
second  operation  for  its  removal,  and  in  this  event  it  is  usually  best 
tr)  o|)erate  at  a  higher  point,  as  the  formation  of  fibrous  tissue  usually 
renders  it  difficult  to  find  the  divided  end. 

Double  neurectomy  of  the  anterior  and  posterior  tibial  nerves 
is  not  without  danger,  trophic  changes  iti  the  foot,  local  sloughing, 
and  lo,ss  of  the  hoof  often  occurring.  The  operation  has  nevertheless 
proved  succes.sful  when  all  other  metliods  have  failed.  Bo.si,  who 
iutroducetl  it,  has  had  a  innnber  of  very  favourable  results,  as  have 
Fnihncr  and  Schimmel.  Necessarily  it  d(H's  not  nuulify  the  changes 
in  the  joint,  though  it  may  remove  the  lameness. 

The  shoeing  is  of  some  nnportance.  Klciiux  reconunends  raisin" 
the  heels,  and  giving  long  (|uarters  arul  a  short  toe,  a  suggestion 
supported  by  exj)erienee.  Krister  also  recommended  sliortening 
the  toe  of  thc^foot  before  treatment,  and  using  long,  witle  shoes,  with 
lictels  and  toe-pieces. 
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VI.  ENLARGEMENTS  ON  THE  OUTER  SURFACE  OF 
THE  HOCK. 

The  above  title  includes  all  circumscribed  thickenings  on  the 
outside  of  the  hock-joint.  'J'hey  may  be  situated  in  the  ligamentous 
apparatus,  particularly  in  the  outer  lateral  ligament,  or  may  arise 
from  the  cuboid,  outer  small  metatarsal  or  other  bone  of  the  hock, 
lint  seldom  from  a  joint.  Careful  examination  shows  the  nature  of 
the  condition,  which  usually  results  from  kick-  or  other  injuries  of 
the  outer  surface  of  the  hock.     Sometimes  it  accompanies  spavin, 
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«r  forms  a  co.nplic-ation  of  that  M^-anv,  in  c.nsequenro  of  the  chronic 
arthritis  extending  to  the  outer  surface  of  the  jonit. 

1?;..   infrequently  happens  that  the  head  of  the  «•"♦-   sn.aU 
nu-t«tars«l  bone  is  abnormally  pn.minent,  or  .s  rendered  so  by  t  u 
devdopment  of  an  enlarsen.ent.     '    then  forn,s  a  project.on  beyonc 
the  Jc^al  vertic-d  line  of  the  lu.k,    e.    seen  when  the  joud  .s  v.ewed 
from  behin<l.     This  is  the  condition  known  i.i  trance  as      jarde. 
let     Sipierre,  (ioubaux    and    Harrier,    all    of    whom    studied      u- 
1  ULm     tate  that  it  doc-s  not  aff.H,t  the  h-K-k-joint.  but.s  n.vanably 
n  io  the  hea.l  of  the  small  metatarsal  and  the  hganu-nt  con- 
;:  i  ;  the  latter  with  the  large  metarsal.     Other  authors,  howe  er 
believe  that  it  n,«y  extend  to  the  luK.k-joint  and  produce  ..n  the  oater 
surface  a  condition  similar  to  spavm. 

Litwig  insisted  that  honn-s  often  go  lame  from  t  ns  condd  on 
and  show  jerking  movements  of  the  limb  similar  to  those  seen  u» 
pav  n      M^^ller  has  only  seen  lameness  where  the  enlargen.e.a  whs 
accompanied  by  spavin.     As  a  rule,  when  lameness  -  l--"^ '^ 
is    acute    inflammation    of    ihe    outer   lateral   ligament   or   ot    the 

'""oil^nisls.  The  examination  for  this  enlargement  is  similar  t., 
thatTr  spavin.  The  outer  surfaces  of  the  h.K..ks  should  be  compared 
ta  iule,  it  is  easv  to  discover  whether  the  skin  alone  is  thickened 
or  whether  the  deeper-lying  structures  are  involved. 

The    prognosta  is   usually  favourable.     Only  when  spavin  is   al. 
iir.'-=cnt  is  the  prognosis  doubtful. 

'     T    atment     I     usually     unnecessary.     If     the     ligament,     a  u 
per^rteum  are  acutely  inflamed,  they  should  be  treated  according 
not  cases    rest   a.ul   blistering   remove   the    laineness.    thou,! 
Il-rning   seldom   disappears,    and    a   slight   blemish    may    alwuv 
remain. 

VII.    CURB. 
With  horsemen,  the  iKune  curb  is  appli.ul  to  all  -^■»'"'*f;  <";  ;|: 
posterior  surface  of  the  hock-joint.     Seen  from  one  side,     he  1 

e  hock-joint  shouUl  appear  as  an  absolutely  straight  line,  strctcl  n 
fro  the  t  iber  calcanei  to  the  fetlock.  About  3-4  inches  bel„ 
tl  point  of  the  caicis  a  swelling  or  convexity  sometinu.  ap.-.a 
The  French  "  courbe '"  is  not  identical  with  the  Knglish  cmU 
1]  repr'^ds  a  bony  enlargement  on  the  inner  surface  of  th.-  lo., 
extremity  of  the  tibia.)  .  •     „, 

,n  or  about  the  posterior  region  of  the  hock    m  ccrt^m  .■  . 
enlargements  occur  and  are  due  to  abnormal  devolpment  of  the  lu  ■ 
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of  the  small  cxt«riml  inet.it.usivl  bono,  to  tliick.-i.i.ig  .,f  tlu,  nkiii 
annular  ligament,  or  perforatus  Icndon,  or  to  .listcnsion  „f  ilu;  tarsal 
slu-ath  of  the  iwrforans,  wliiili  jios  at  tl.o  inner  si.le  of  flio  posterior 
bonier  of  the  htK^k.  These  eonditions,  which  are  usually  easy  of 
recognition,  though  sometimes  erroneously  described  as  curbs,  must, 
however,  be  distinguished  from  thickening  of  the  calcaneo  m.-latarsal 
ligament  or  true  curb.  The  upper  end  of  this  liganunt  is  attached 
to  the  posterior  border  of  the  tuber  cai.is,  whence  it  passes  down- 
wards to  become  inserted  on  the  cuboid,  and  the  head  of  th.-  external 
sntall  metatarsal  bone.  In  conse(|uenee  o''  sprain,  it  often  Im-couus 
niflamed  and  thickened,  or  the  inHammation 
may  possibly  induce  changes  in  the  adjacent 
joint.  Distension  of  the  tarsal  sheath,  or 
thickening  of  the  perforans  tendon,  is  usually 
ea.sy  to  differentiate  frrtm  curb,  inasmuch  as 
the  di.stension  or  tendinous  swelling  lies  to  the 
inner  side  of  the  st-at  of  curb  and  extends 
further  downwar.ls  <m  the  leg.  .Strain  of  the 
perforatus  tendon  at  the  up|)er  extremity  of 
the  shank  may  cause  difficulty  in  a<(iirate 
diagnosis,  for  the  tend(jn  lies  over  the  cal(anc(y- 
metatarsal  ligament,  but  the  superficial  position 
of  the  thickening  ui  perforatus  strain  should 
enable  a  distinction  to  be  made  between  it  and 
disea.se  of  the  ligament  or  curb. 

Causes.  The  lower  portion  of  the  limb,  from 
the  point  of  the  os  calcis  to  the  ground,  mav 
be  regarded  as  a  long  lever.  The  pull  of  the 
gfustrocnemius  muscle  acting  on  the  point  of 
the  calcis  tends  to  break  this  lever  in  two 
across  the  fulcrum,    represented    by    the    lower 

end  of  the  tibia.  The  tissue  which  rolMs  th-  breaking  strain 
and  holds  the  os  calcis  in  line  with  the  other  bones  of  th,.  limb  i> 
the  ealcaneo-metatarsal  ligament.  It  i-  ea>y.  then,  to  estimate  the 
great  strains  to  which  this  ligament  is  subject,  and  to  understand 
»"y  it  frequently  becomes  injured.  Horses  with  ■  ticd-in  "  and 
"sickle-shaped"  hocks  are  especially  juedispoM-d  to  curb.  and.  if 
incautiously  worked  l>efore  maturity,  generally  develop  it.  The 
reason  ap|K-i'rs  to  be  that,  as  the  ligament  serves  to  unite  tlic  mcta 
tarsus  to  the  os  calcis.  and  as  the  calcis  acts  like  a  lever,  to  the  end 
o;  which  arc  attached  tise  extensor  fcisdoits  <>.i«iiHlU-  tfic  tend'Mi 
'if  the  gastrocnemius,  the  more  nearly  the  bend  of  the  hock  approaches 
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a  rittht  angU',  the  mort.  poworfully  doeH  the  gaMtrmncm.us  act,  and, 
conL,uentlv.  the  more  likely  is  this  ligament  to  become  stramecl. 

n  -  tied-in  •'  hm-ks  the  lower  row  of  bones  an.l  the  upiM-r  en.l 
.,  the  metatarus  are  to.,  slight  ;    the  distance  between  the -^l-e.v 
metatarsal   ligament   and   the   anterior   margui   ..f     he    uxk,   wlucn 
represents  another  lever,   is  too  short.     The   less  th.s  ,  .stance,  the 
more  liable  isthe  ligament  to  be  straim.land  inHame<l  when  the  hmb 
is  forcibly  extended  during  movement.  „...,„.,^ 

The  Jxciting  causes  consist  in  severe  exertion,  violent  attempts 
at   extension   at   moments  when  the   limb  is  flexed  an.l  susta.nmg 
weight,  as  in  jumping.  ..r  in  heavy  ..r  uph.ll  .lraught-w.,rk.     Curb 
"..'-times   res,.lts\ro,«   the   horse   being   s...l.lenly   thr.,wn    .m     ts 
l,u,.icl,cs.     The  .nore  powerf.il  the  m,.scl.-s  of  the  .p.arter  a.ul  hmb 
the  greater  the  strai.i  ..n  the  liganu-.it,  a  fa.-t    wh.ch  expla..is  the 
ficiuency  .)f  curb  i.i  very  p.>werful  h..rses. 

Symptoms.     Change     in    the  f..rm   ..f    the   joi.it.     ( '..rb   app.«ars 
as  a  swelling  i..  the  ..therwise  straight  li...-  of  the  hock  when  sec. 
from    the    side    (Fig.    544).      Careful    examinati.m    and    palpat.on 
.litTerctiate  strain  of  the  calcanc-metatarsal  ligament  from  disease 
of  the  tc.don.  ten.!....  sh.-ttth.  or  ski..,  or  enlargement  of  the  head 

of   the  external   small   metatarsal   b.>ne.     Lameness   is  seld.mi   well 
marked  in  curb,  which,  in  many  h..rses.  may  form  little  more  than  a 
blen.ish.     Whe..    ..cc.rring.    la.neness   is    .lue    either   to    co-ex.s  ...j: 

.Urease    or  to  i..tla.nmati..n   arising  from  strain  or  partial  ruptun- 
of  the  ,alca..e..-mcta.arsal  ligament.     C..rb.  when  slowly  .levelopcd. 
,nav  not  interfere  with  n...veme..t.  b.it  whe.i  ca..sed  by  violent  mjuiy 
with  rupture  of  the  ligan.c.t   is  often  accmpaniinl  by  sud.len  a.xl 
.ovcre  la.neness.  which,  however,  in  n.ost   cases  rapidly  d.m.n.shc>. 
1„  side  movement,  pain  is  shown  whe..  weight  is  thrown  .m  the  hn.b. 
the  fetlock  is  Hcxcl.  an.l  the  horse  steps   over  on  the  t.K- :   at  rcM. 
the  hc'l  is  rais.Ml.     In  such  cases  pai..  a...l  h.creased  warmth  .iim> 
1„.  dct,-.t.-.l  o..   press,.re  over  the  afT.>ct.-.l  sp..t.     These  syn.pto.n- 
......crallv  .lisappear  i..   fn.n.   .me  t..  thr.-e   weeks.   b..t    the  sw.-i.n. 

ptrsists.'     Y......g   hors,-s   in   n-giilar   w..rk   are   liable  to  suffer  f.om 

"'prognosis.  The  gravity  ..f  curb  vari.-s  greatly,  h.  g|-n.-n.l 
«„,l  particularly  in  ..Id  w..rking  h..rses.  it  is  sin.ply  a  ble....sh  l.ni 
animals  exhibi;i..g  large  ..r  .liffuse.1  curb  should  n..t  be  use.l  !■  i 
br.-e.ling.  especially  if  the  formati.m  ..f  the  hock-jomt  be  defective 
|„  v..umr  animals,  an.l  in  cases  acc.mpanie.l  by  chronic  ..r  mt- 1 
mittent  lan.e.iess.  pr..g....sis  .Icp-mls  partly  .m  the  extent  U,  wh,  . 
the  aninud-s  usefulness  is  affected,  partly  on  the  formation  ..t  tl, 
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hock-joint  and  the  work  to  Jh-  «lon.-.  Aninialn  with  wmk  ■  ti.-.l  in  ' 
h.K-k  joints,  if  pnt  to  n>«ular  work,  arc  Ian...  n-,Hat«..|lv.  un.l  nuiv 
IxTonie  nearly  ns«'less. 

Thr  treatment  varies  with  th<-  nature  of  the  .•..n.liii,,,,.  l,,  a.ut.. 
w.Hanimation.  with  marke<l  h.meness.  refrigerants,  &,.,  „i(|,  i,„|i,„. 
ouitnient  and  massaj^e.  are  indi.ated.  Hhsters  and  the  aetiial  eanterv 
are  often  necessary,  after  the  acute  syniptorns  hav.-  .s„|,sid.d.  („ 
enable  the  atTi-eted  linih  to  stand  sever.,  .-xertion  or  fast  work.  'I'li.. 
animals  must  Ik-  r.-ste.l  a«  lonn  as  th.-y  show  lam.-n.ss.  K..r  n.any 
cases  a  f.-w  days'  rest  and  th.-  appli.ation  of  a  .  alki.i.-.!  sI„h.  may  he 
snfticient  to  enable  tli.'  hors,-  t..  r.sutn.-  work.  I..Kal  lr.atm.nt 
can  never  completely  r.-mov.-  ..1.1  .urbs.  but  for  .hroni.-  sw.Jlin;is 
with  intermittent  lameness,  firing  an.l  blist.■nn^'  .onsiitut.-  th.-  b.st 
remedy. 

VIII.     CAPPED  HOCK. 

LiKK  curb,  the  term  -  <aj.|K-«l  lioek  "  is  ...H.-.tiv.-.  and  in.lii.i.s  all 
swellings  on  the  point  of  the  li.«k.  what.v.r  th.ir  .-aus...  H,l>,w 
the  skin  covering  the  tuJwr  .al.an.i  m  th..  Iiors.-  is  usually  to  Ix- 
found  a  mn(.ous  bursa,  lyin^:  on  th..  upinr  or  posterior  siuIh.".-  of  th.. 
tendon  ..f  the  flex..r  jMnlis  ,M-rfoiHtu«  :  und.r  this.  a;:ai.i.  is  a  mtous 
btirsa  for  the  tendon,  which  >;lides  ..v.r  th..  summit  of  th.  os  .  ai.is 
(Fig.  547.  f). 

Capped  h.K.k  may.  th..ref.)re.  b..  du.-  to  (I)  JnHanimati.,M  or 
chn.nic  thickening  in  the  .utis  or  sub.uiis.  {-J}  Hydrops  of  th.- 
bursa  snbcutanea  :  this  is  on.,  of  th..  .■ommoii.-i  chum-s  of  .apix-.! 
hock,  {-.i)  Swelling  ..riginating  in  the  ..Apansioti  of  the  tl.-xor  jM-ilis 
IK-rforatns  tendon  where  th.-  Iatt«.r  .•ov..rs  th..  point  of  th.-  h.Mk. 
forming  a  cap.      (4)  Hy.lrops  of  th.-  serous  bursa  of  this  t.-ndoi.. 

Causes.  <'ap|M-.l  h.x.k  results  froin  .■.\t..riiiil  iujuri.-s  pro.lu.-.d 
by  kicks  or  striking  against  hard  obj..ctv  from  slips,  viol.-nt  .-x.-rt  ion, 
and  ....casi.mally  as  a  s..<)U..|  to  purpura  ha.murrhagica  (  ontirni.-d 
ki.kers  and  irritabl.-  man-s  oft..n  hav.-  both  ho<.ks  ,app..d  an 
indi(.ati..n  which  it  is  w.-ll  to  not.-  wh.-n  handling  su.h  animals. 
H..rses  addif.fed  t.)  stan.ling  with  th.-  hiii.l  l.-gs  a>;ainst  th.-  wall  ol 
the  l.Hjse  b.ix  s/inelim.'s  show  this  d.-f.-ct  on  on.-  or  both  bo.-ks. 
Horses  often  strike  thems..|v..s  against  the  side  of  th.-  truck  or  v.-ss.-! 
when  travelling  by  rail  or  water,  and  produc..  .-upp...!  ho.k. 

Symptoms.  Th.tugh  the  swellintr  i'  n-cogms.-d  at  a  glance, 
csjH'cially  if  the  hock  be  seen  from  the  side.  y..t  car..ful  examiiialioii 
.«iid  palpation  are  re.,|uir..d  to  d.-tcrmmc  th.-  exact  cause  t<i  which 
Jt  is  duv.     Oedema  and  inflammation  of  the  skin  are  ..-asily  detwted. 
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Hyuroina  ot  the  burHiv  Hubciitaiuii  ban  an  elaHtic  ch.iraiUT,  an.l  i\\v 
«wi'lli..«  lies  j.mt  undiT  the  skin,  while  liy.lr..i)«  c.f  the  U'lulori  slu-atli 
is  .UfiK-r  soattMl,  aiul  is  loveri-.!  by  the  flex..r  ihhUs  |K.rf«>ratus. 
Swelling  of  the  tendon  itself  is  chaiaeterist-a  by  greater  hanlness- 
a  feature  still  more  marked  in  exostosis  on  the  tuber  taleanei. 

In  aeute  inHannnation.  ineri-ast'd  warmth  an«l  pain  ean  In-  detvct»d. 
I'urulent  ct-Uulitis  and  dist-ast-  of  the  bursa  sulnutanea  may  lead  to 
Mdl-marked   and   widely-distributed   swelling;     the   tumour  on   th.' 

|M)int  of  tin-  hoek  is  then  rotmded  in  shu|K-, 
and  may  attain  a  large  size.     In  aseptie  in 
Hammation,   on   the    eontrary,    swelling    is 
contined  to  the  seat  of  injury. 

Lameness   is  rarely  marked,  and  nevi-r 
(Ki-ms     in     simple    injury    of    the    skin  or 
nuKous    bursa.     Kvvn    when    purulent    in- 
flammation    sets     in,     it    sel(U)m    pnMluees 
lameness.     On  the  other  hand,  inHamination 
of  the  flexor  iR'dis  piTforatus,  of  its  bursa, 
or  of  the  tuberosity  of    the  os  caleis,  may 
protluce  great  diftieulty  in  movement ;    in- 
feetive    conditions  in    these    structures  are 
generally  a«;eompanied  by  severe  lameness  : 
but     in    all    a,septie    prtnesses    lameness    is 
absi-nt,  or  only  occurs  during  development . 
Prognosis.      Serous    (rapjK«<l     hcx-k     can 
,^  tieldom    be  cured,    though   the    removal  of 

1^**'^^^  cutaneous      thickening      is     less     diificult. 

t^B^  Hygroma    of     the     bursa     subcutanea      i> 

"^  '^'^^  ,  ■  .  usually  obstinate,  but  can  sometimes  be 
(;in.,.sy..ftl..J.lKutau...mshnpr(.vtHl,  or  cven  completely  curc.l. 
huisa  i.f  th.' h.«k).  Disease  of   the  flexor  ihhUs    |K>rforatus   .n 

of  its  bursa  is  always  more  serious,  and  generally  incurable,  as  .- 
thickening  of  the  os' caleis,  though  recent  cases  sometimes  nnpmv-' 
ui  der  proper  treatment.  As  mucous  or  subcutaneous  captn-d  !..«  k 
scl.lom  pro.luces  lameness,  the  working  powers  are  not  much  in 
tcrfcrcd  with.  Kven  in  draught -horses  it  is  far  less  grave  than  cii  1.. 
Treatment.  A-  a  preventive  the  si.les  of  the  stall  should  I" 
padded,  an.l  the  animal,  if  inclined  to  kick  at  night,  should  be  bobbin  1^ 
Hock  boots  niav  be  worn.  Where  acute  inrtanunati.m  exists,  n  I.I 
applications  are  indicated,  as  in  curb.  Wounds  must  be  carct,.ll> 
disinfected.  In  disease  ot  the  skin  and  mucous  bur.-a,  rcsolvr:;. 
applications  and  massage  are  most  useful. 
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Rweiit  caHt'H  of  hydropw  in  thr  siilMiitun.uiis  l.urha.  or  |Mrlonit.i« 
biirHa,  HhonUI  ]m  Imitt-d  by  hliHtiTin«.  I.y  the  <'<>in|><>iiii.l  ruiilhuiid.H 
and  I'liphorbium  phistiT,  or  by  canlhari.b-s  <(,||,«|i..i,.  '||„.  |„>t 
two  form  a  Hrni,  uiiyii'l<liiig  i-ovorinj;  on  the  hiirfiic..  of  i|„.  ^ki„,  whi-li 
fxi-rtH  continuous  proHMiirc  on  tin-  intiiuri<-<l  Hw.llin).'.  and  asnists 
n-sorption  of  Huid  from  tbc  biirna.  (•anl!iariri.> cull.Mbon  is  ,v.n 
mort'  fonviMiicnt  tban  the  plaster,  tlioiiyl,  it  niiist  Iw  r.|Mal.dly 
appiiwl  at  short  intervals,  and  llir  n.-iwIiboiirlio.MJ  of  the  sw.llini? 
covered  so  as  to  pHshice  a  siitbcienlly  firm  (.nMrinji.  M.MJerately 
active  preparations  are  preferabU-  to  severe  blist.is.  KxereiM-  Ih 
very  useful,  except  during  'he  inHamniatory  stages. 

Practitioners  differ  as  to  the  advisability  of  surgical  iiilerfenncc, 
mainly  because  tlie  various  forms  of  capjK-d  hock  are  not  alvsavs 
different  iatwl. 

I'uncture  of  the  swelling  with  the  hollow  needle  or  slen.lcr  tr.sar 
is  s«-ld(mi  of  service,  the  contents  being  soon  replaced.  It  might 
|R'rhai>s  Iw  advantageously  supplernentci  l,y  the  use  of  plast<r"or 
collinlion,  applied  immediately  after  o|Mration. 

In  capjH-d  h(M;k  the  knife  has  \k-vu  cmjjh.yed  witli  very  varying 
succfcss.     Laying   ojH-n    tlie   distended    bursa    subcutanca    is    M-jilon'i 
dangerous,   and  sometimes   removes   the   hygroma  :     but    the   n>ult 
is  not  certain,  and  defn-nds  principally  on  the  degr«<-  of  inHammation 
e.xcitcHl.     Lanzillotti-Bucmsanti    ojKTated    >ucccs>fu||\    in    two    <  ascs 
of   distension    of    the    subcutanectus    bursa.     I'liM-ccding    with    strict 
antiseptic  pre<autions  he  made  a  fialf-momi-shajK-d   incision   on   the 
outer  surface  of  the  swelling,  ajid  through  it  he  enucleated  the  wall 
of  the  bursa.     Sutures  were  iiiserte<l  after  the  horse  fiad  liMii.  and 
a  drainage-tube  was  introduced  in  the  lower  angle  of  the  woiitid.     A 
dressing  was  not   aj)plied.     Healing  o<curre<f   hy  primary  intention 
Ojiening  of  the  bursa  tcndinea,   however.   i>  not   advisable   ami   in 
incising  the  bursa  subcutanca  care  inu>t   be  taken  not  to  injiin-  tin 
tlexor  jK-dis  jx-rforatus.     The  doubtful   succe,-,     which    has   att<tiii.(l 
ojM-ration  for  cap|K-d  hock  is  principally  to  be  referred  to  the  1cri(h.ri 
sheath  having   been    ojK-ned.     it    is  better   to  confine  treatment    Xo 
external  applications. 

Corps-Hossartz  Hell  ruptures  hygromata  (distensions  o)  the  sub- 
cutaneous bursa)  of  the  j)oint  of  the  hock  by  violence.  Kor  this 
j)urjM»se  a  bandage  is  passed  round  the  li<«k  whiKt  the  animal  >lands 
on  the  limb,  the  other  hind  foot  U-ing  lifted  up.  II  the  foot  be 
then  relea.sed,  the  horse  makes  such  violent  atteni])t.~  to  flex  tjie 
bandaged  limb  that  the  bur.-a  may  be  ru))luied  subcuiunuousiy.  and 
Its  contt'uts  dispersed.     The  swelling  does  not  return.     <Jne  or  two 
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tast-H  Imve  Invn  n-iM.rUil  of  thi«  nu'th.Ki  U-inn  HutcoHHfiilly  employed. 
It  «,.jH>.irH  l.y  no  im-aiiK  impnutuahle.  In  men,  hy«nmm  lian  f..r  a 
lonu  time  Im^-ii  trt>iit«l  im  the  Hame  prineipie. 

WoundH  of  the  point  of  the  hmik  may  here  reeeive  ronHuleration. 
«M  t'lev  an>  .)ften  of  im|M)rtnn.e  in  the  treatment  of  eapjHHl   ho»k. 
li,f.-ttiouspr.Messes  in  the  nkin  an«lsiib<utan«-ous  huimi  almont  always 
take  a  favourabU.  eourse.  and.  though  liable  to  be  foll..we.l  by  -«.me 
thickening,  .lo  not  eause  further  trouble,  even  when  the  swelhng  w 
of  considerable  ni/.e.     The  same  is  true  of  wounils.     It  \h  .|Uite  other- 
wise in  injuries  of  the  serous  bursa  or  the  tendon  of  the  flexor  jkhIis 
.H-rforalus.  and  suppuraticm  or  si-ptie  infection  at  this  ponit  is  highly 
dangerous.     Marki^l  pain  s.hhi  sets  in.  eausi.ig  the  U-g  t<.  Ik^  eon- 
tinuouslv  restiMl,  and  movement,  ivs  far  as  p,>ssible,  avoided.      I  he 
Hwelling' extends  above  the   h.n-k   towards  the  tibia,   fever  si-ts  in. 
laminitis  mav  attaek  the  other  f.M.t,  in  e<msc-.,uenee  ..f  the  e..ntiiiue.l 
weight  (m  it,  and  the  animal  prove  unable  to  .stand.     It   then  lies 
.oMtinuously.  and,    if    not    destroyed,    may    die    from    the    effects 

(decubitus).  ■  I 

Postmortem  examination  shows  the  cartilaginous  covering  ol 
the  tuber  calcanci  to  be  partly  or  entirely  er.Mle.l  and  the  Hexor  pedis 
pt.rf..ratiis  cap  more  or  less  abraded.  The  severe  pain  and  .langer.ms 
character  of  thediseas*.  are  essentially  due  toniovement  of  the  teiidou 
over  the  surface  of  the  tuber  calcanei,  now  d«-nude<l  of  cartilage. 

Any  injury  of  the  lu-rforatus  teiuhm,  or  even  of  its  bursa,  may 
provoke  such" results,  and  it  is  therefore  scarcely  lUHHlful  to  say  that 
in  recent  wounds  every  effort  must  be  made  to  prevent  infectum. 

IX.  LUXATION  OF  THE  FLEXOR  PEDIS  PERFORATUS  TENDON. 

Thk  rtexor  jn-dis  perforatus  tendon,  at  the  spot   where  it   phiy-^ 

over  the  jioint  of  the  hock,  is  expanded  into  a  kind  of  cap.     A  short 

but  powerful  prol<mgati(m  of  the  temlon  is  ins<-rted  into  the  os  calri> 

on  either  side,  just   in  front  of  the  point  of  inserticm  of  the  tendo 

Vchillis,  which  prevents  the  tend<m  slipping  off  the  summit  of  the  o- 

i.alcis.     Sometimes  one  of  these  ligaments  is  ruptured,  allowiim  th. 

tendon  to  gli<le  off  the  calcis  towards  the  opposite  side,  and  to  li. 

towards  the  lateral  surface  of  the  hock,     (iiinther  describes  a  case  d 

•lislocation  towards  the  inner  side  ;    others  have  set-n  it  occur  out 

wardly.     The  direction  depends,  of  course,  on  which  attachment   i- 

ruptured.     As  the  tendon  passes  over  the  hock  from  within  outward- 

one  would  expect  that  the  external  attachment  woul.l  most  frequentU 

suffer,  and  that  dislocation  would  be  towards  the  inner  side.     (Hi 
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the  inner  nide    the  tond.m  cith.-r   renmi„M  fixt-d   „|„.uf   half-way  up 

Such  rupturt-H  ,K:(.„r  i..  falli„K  who,,  ju,„,,i„g.   viol..„t   kickh,^, 
or  follow  extmial  injt,rit'«  hkc  «ontusi„„.  &,.. 

Symptom..  Displacement  i^  rarely  follow.,!  by  severe  l«,„eneHs  : 
he  gait  .H  .nsecure,  awkwar.l  u„d  rolli,.g.  an.l  the  a„i„,al  apin-a.-s 
o  have  loHt  full  control  of  the  li.nl,.  Staiuling  iH-hhid  the  hors,-. 
the  iK-rforatUH  tencJo,,  is  sw-n  to  ,|,.viate  to  o„e  si.je  of  the  oh  eahin 
c'very  t„ne  the  h<,ek  is  exte.,ded.  |„  odu-r  ,as,.s  the  tetidon.  though 
diHplaeetl,  can  easily  be  retur„e,l  to  its  position  on  the  point  of  the 
tales;  but  almost  imn,»><liately  beeo„,es  again  luxate.l.  When  the 
tendon  and  neighbouring  parts  an-  inflamed  fron,  kicks.  &c  the 
Hwelhng  and  pa,n  prcxluce  a  n.ore  marke.l  huneness.  otherwise  n.ove- 
ment  w  (mly  mechanically  interfer.-d  with. 

PrognotU.  Recovery  is  uncertain  on  account  of  the  ditHcultv 
of  hx,ng  the  h,H-k  for  a  sutK,.ient  length  of  time  t.-  allow  the  ends 
of  the  rupturtHl  ligan.ent  to  unite.  Kven  th..ugh  the  ten.lon  can 
be  rep,aced,  it  temls  to  slip  out  of  position  the  next  tin.e  the  li,nb  is 
extended  or  weight  is  place.l  on  it.     As  ,-  outwar.l  luxation  is 

rnucf,  more  hopeful  than  inward  dispi,  ,.e„t  of  the  tend.m 
Usually  the  animals  recover  sufficiently  to  o.,  light  work,  an.l  th.w 
with  outwanl  luxation  may  be.-oine  s,.rviceable  for  fast  work. 

Treatment  consists  in  resting  the  horse  an.l  ..he<king  the  l.K-al 
inHammation  sometimes  sivn  in  recent  cas..s.  Aft.T  an  iiit.rval 
the  hock  „,ay  be  blister.-.!  once  or  twice.  Drou.'t  and  others  suggest 
Hnturing  the  tvnd.,,,  t..  the  tend,.  Achillis  an.!  calcaiL-o-nu-tatarsal 
hgam..nt.  Sometimes  the  luxaf.'.l  tendon  can  be  .s.-cur.-d  in  p..siti(m 
by  silver  win-  sutures  pa.s.s..,l  through  Ih..  os  .-alcis.  The  sutures 
are  insert...!  in  tlie  r.'cumlK.nt  posilioi,  ,mi!  aftcruar.ls  tie.!  when  the 
horse  is  standing  in  slinj^-t. 

X.     STRINGHALT, 

The  term  '•  stringhalt  "  has  b<'cn  appli.-d  to  that  p.-culiar 
involuntary  moveni.-nt  of  one  or  both  hind  limbs,  in  which  theatf.-ctt-.l 
member  is  Hexc.l  with  ex.-.-ssivc  suddciuics..,  aii.l  lift.-d  abnormaily 
Iwgh.  whilst  it  sjill  continm-s  abl,-  to  support  the  animal,  and  other- 
wise allows  of  m<.v.'m.'nt  in  the  usual  way.  Similar  movements 
in  tlie  fore  limbs  are  lar.-,  but  Frick  states  having  .seen  two  ca.ses 
where  they  occurred.  Sonietim.-^  the  jKHiiliar  movcmnil  is  .seen 
while  trotting,  so,netimes  also  while  walking  ;    as  a  rule,  it  persists 
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i.,  .,i,o  of  work  ;  -«,„H.ti„H.  it  diKHp,H.arH  for  •  .in..-,  hu.  ^..onjUy 
rHums  with  n.Ht  ;  oftn.  it  i-  only  noti.oabl..  wIu-m  tin-  a,..m«l  .. 
lurn.ll  in  nn.-iii  iinl.H  or  m..v.<l  from  hi.I.'  to  ki.Ii.. 

hUHl.  Hn.l  r.;Kanl..a  thin  a-  tho  ;--;•'';  j  TZdu ttoVhl.U  inH - 

iu  t.-n.l  m.     F.»«Un  an.l  many  oth.i  s  agmxl  with  h  in,  *  "' "f '"'  '     .,„,„, 

.limt,..l  attention  to  the  jon.t.    .«,K.;.al^v  to  the  ^    -J'"'    -^J    •»,,.,, 
view  iH-eauH-  .hronieallv  inrtame.l  in  Htnnghalt.     K.  an.l  !• .  t.umntr 

''";v;tS:Shr;r;trin.ha,t. 

"'  ^l:;;;';;:I:;U..^''i''hS'^.,"ently  ^n  hy,.n^nia  of  tho  Kr^-a. 
..ia  ie   .;         wUhS   Htringhalt.   h\.t   a.i..   that   ntringhalt   .  ...net ...... 

;r"=io.;'^ot-;^^x:t;:r^^^ 

'''l^:k.X.J''i.:SJthJ^i:.::l^!::t.;^m  Tme  i..iopathic  .trn,«ha... 
whi      h.      H  '  i.:    .  L-  to  eontnution  in  the  fa«cia  of  the  th.gh       2,    o  .  . 

£-^  i;;;t:!:..t='^s  J^^^^ 
''"•£;\:::j:!i:;Sx:n^lMTn.e.tri.j.h^^^ 

«i,h    he  .no'....ent  of  the  patella;    a...l  (2)  false  «'"'«J*' ;,   ''"'^    ;     || 
,„„nher  of  other  .lipases,  sneh  .u.  H,.av.n.  hon.  '""V'"';*;  ; ''1    "    .       , 

iliitel.l|HT. 

M.,lk-.-  .livi.les  stringhalt  into  i(Ji..pathie  and  symptonmtie  for...- 
,„„l  i..cl...hs  in  the  '  xt  those  eases  d..e  to  no  visible  cause  ;  a.,. I 
in  the  seenn.l,  thos*-  wi.tr.-  a  eanse  can  he  <let«-.-te<l. 

Whatev.r  he  the  eanse.  it  is  ,,..ite  .•.•rtain  that  the  mov.Mnent  .- 
invol,.,.ta.v.  It  n...st.  ther..fore.  he  .le,H.n.k-nt  cm  some  nu.h .....  | 
,,,,;.,„  ,,,:.  ....ntraetion  ..f  the  fus..ia.  ..f  the  t.-n.lons  ..r  of  th.  H- ' 
nuM.t..  or  on  r.-riex  a.Mon,  o.i^i..atin,^  ei'.her  *iir«t!.v  ...  the  ^r. . 
eo.-.l     or    through    i.,terferenee    with    innervati..n.     Probably    l.-l 


VAUIKTIKS    AM,   ,  AISKN    „V   ■*TKIS.ilM,.r  Um 

OH,.H,.H  „.„.V  Ht   tinu-  U.  .....i,.,   ,1...,,,,,   ,..  ,.   ,„,,,   ,„,„...,     „,.,.     ,^, 

" ;;-  --•'-'•-•.i..n  hy ,.x „..,.... ,.., „:,..,.  ,.,.,„..„-„ 

a    p..-.-,.    of    w.MKi    „„,|,.r    i,.    j,..v..    „..,„.„v.     ,...„|,,     „,    „„„„,.„' 
|-x,K.n,nn„.  s,...«  ,ha,  -..,...,.  .,  „..  ,..,..1,,,.  .....n  ,.: ... 

n,"'/     V'"" " • •'"'-»->••-  -u..h.:;, 

" .  "■  'yirr'-'- ■  '' ■^-' " ""•.> .- ....  i:..i...i 

"  '  '»■'"";"'"  •■f""-  '"'""^ ""—'I  h    l^a..,       Moll..,  |.a.  I...I 

.r    KhaU- hk..    „...v..,n..n,    in   .,.., ,.n..n,„  ., ',..,   u.n,..,-! 

of  th..  tr,...|.l..a  ..f   ,h..  ♦.„.,.,    ,Mv    ,,h.v-  '•  .•.-ta.n  ,,ar,     „    ...„. 

-^.^  ..a,    .I.V..,.,.    „r    „...    MHMT    lat..,al    h,.,,...,.,    „,    „..■    ,...,.11. 

'••'t    ran.lv    .a«     r..al    .m,„.,v..,n..„.       Ul.,,,    ..,.,.,„.    .,1    ,|..     ,..,,.1..,, 

;;;;:  "";""";-^'"- """  •■•  «i-  tn.-.a ,.]«.,,-  ,,ni..,i  s „„....  ...... 

7    "-  '■'""l.t...n    ..   ,.,..,1 K    ,.H..,     ,,.,,   .,,,...,    ,.,.^..„^„,.^   ,., _^ 

'..•rofman,,.r..,lu..,,.,|Murl.a,...,.  .n,l,.., ,|„..„.„n  .,• 

nu-nt.   ,.<..  ataxia    (>,.,.     •  J-a.-ahvi^  .,f   ,1...    M„.,|    K„,.,„„i..-     , 

lh».  r,->ults  ,.f  ,H.n,.h,.,al  i,n,at.u„  .I.h-Hv   ati..,-,   ,1,.    ,i..,s ,.1.- 

K-OM...  ,h.  ,.x„.M...r.  a,.,    pnn,.,,.allv   .Inl-,    .,.„|„    .  „„.,.„  ..,.  ,1.. 

nnl.     ar.,     ,l....r    ...n.ra,.,...,.    ,.    „.,.,..,,„..    ,..    ...,„,     ..,.„„„,,.,, 

1  ..sKibly    1...  central  ,l.s,„rt.aM.-..  ,n.n,t,..,..,i  I.  ,|..   an..H„.„  ..t  .  ..na,„ 

H-np.H.ral  .rntat...,.  „.  ,.„...  .,„..„.,,  „,,,„,...^  „,  ,„.•...,,„,,  ,,., 

mas.     A,   .uy    rato,   ,,.M.,..,n,ry   ,U.-n.-  „,    ,..,.,.   ,.,,„„..,,   „ , ,, 

nn., ■„.,..   ,,n..lu.....  ,.|,„.„.,    m,,,,,!,.!,       tI,.,-    a.,..,    „„..,...- 

■tH.f....t    Hu-I,  a.  ,.n,.k.  ,r..a,|.  .„    ,.. „„-    .  .un-i-  ,.M|..  .l.-k 

fa,.,,,n..,,,, ,.,,,,,,,,, ,,,,,,,.,,,,,,,,  .,-,..v..„.M..,,l,.a,.,,l.,...,.,.„ 

'••    "    »'1-U.,.   or   ,1...   a,.,nal    ..,■,..,■.     „„....    ...,-     'l..,-!.. 

vOnoh  .■..„t„„K..s  ,l..s,,M..  n.„„„,|  „,  ,,...  ,.,,,., Mai  ,n„a> A.rU     , 

-au  strniylialt  roiili  In.fn  i.-ianti^       It,  sn,-l,  ,  ,  .        ,  ' 

,  •    ,  ,    .  •••iiuv       iti  sue  I,  .,,>.■>  nil.    trn-h!    iiiiauin. 

'"'     .""■   I"'--'!''"''-^''    'n'.^"."M    l.a.i    p„„i,..-,.,l    ,,..n„a,...,„    mm.-H-,..,..-.. 
"itli  iriiMTvatK.ii.  an.:  ,l,at   l(„.  ,,<•.  ,.M,,t,.,!  ,!!,•!=!:::  ..f  .{....i  p...-.,. 
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DISEASES   OF   THE    HOCK. 


the  opinion  that  many  ea«f«  of  st;'„ghalt  are  due,  like  chorea,  to 
h)calised  sclerosis  of  the  spinal  cord. 

Temporary  stringhalt  accompanies  various  conditions,  but 
especSlv  injuries  to  the  foot  ;  WittUnger  saw  it  after  suppuration 
in  the  tendon  sheath  of  the  fetlock  region. 

The  course  of  the  disease  varies  greatly.  The  symptomatu- 
form  occasionally  accompanying  spavin  develops  ^'''^^ly'  ';";  '^ 
.U.sap,H.ar  at  the  same  time  as  the  spavin  lameness.  Stringhalt 
often  .levelops  rapidly  after  external  injury;  some  cast>s  appear 
muUlenlv  without  visible  caus<-.  and  are  attributed  (in  Mi.Uer  s  ..puuon 


Flc.  .">4ti.     StiiiiKliiilt. 


erroneously)  to  exposure  to  cold.     Such  eases  are  probably  <lue  to 
l^Zlar  iheunuu' ..1.  wh;...  often  pnKlu.-es  movements  resembl.n. 

^•';j;^lsls  is  uueertain.     The   most   favourable   cases   are  those  ot 

....cent  origin,  or  in  which  the  symptoms  are  intermittent,  or  l.uc  a 

isible  cause  ;    such   often  cease  as  soon  as  the  hua    ni.sch.el   d. 

I„.ts.      In  svmpt..ma,ic  s-nnghalt.  the  prog.u.sis  chu^y  depe.uN 

Z::u.U tile  primary  .lisease.  though  ..  should  not  1.  ..rg.     •  > 

,,,,,  „.e  interfen-nce  with  u.ovemeut  souu^uues  '-';--  P""^ 
Fortunately  strmghah  is  more  unsightly  than  harmiul.     V' '^,. ; 
a...s  the  .iisease  interfere  with   work       In  the  absence  ot   a p,  m 
cause,    prognosis   is   uncertain,   because   it   is   never   possibl.-   to      ,. 
,i,thc;  tlu-  m.th.>.N  ..f  weatment  at  present  known  may  or  ma>    . 
b..  successful,  and  treatment,  therefore  becomes  mainly  expernuent  o 
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Treatment  Ph..  optTati..,.  wimh  has  proved  most  ^enorallv  s„e- 
cesHful  m  Kliopathic  stringhalt  is  peroneal  t<.„ntonu'.  It  has  one 
quahhcatH,„     that  namely,  of  bein,M..^ 

may   be   performe.l  „,  the  stan.linj,   position  :   the    procedure    is  as 
tollows  : — 

The  hin.i  f,K,t    is  hfted  as  in  shoeing,  an.l   (he  hair  having   been 
.shaved  trom  an  area  ch.se  below  the  hoek.  on  the  outer  smb.ee  of 
the  n,etatarsus    wlu-r..  the  peroneus  t.-n.lon  joins  ,he  extensor  pe.lis 
and  .s  almost  subentaneons.  the  skin  is  washe.l  and  rinsed  with  ..arb..lie 
solution.     A   twiteh   is  then   applied,   and   an   ineision   n.a.ie    .vith   a 
bLstonry  or  sealpel.  immediat.-ly  over  th,-  len.lon  and  parallel  to  it 
lo  IK-netrate  the  f.iseia  lying  „„,l,.r  ,|„.  ,kin,  the  point  of  the  knife 
..s  earncKl  nght   into  the  tendon.     A  slender  blunt -pointed  tenoton.,« 
i.s  then  pa.s,s.Hl  under  the  tendon.  /..„  lH,we»-„  it  and  th.>  bo,..,>.  and 
the  euttmg  edge  being  .lire.ted  outwards,  the  ten.h.n  is  subeutaneously 
.lm<le<  .     Kxeision  of  a  portion  of  the  ten.lon   is  of  no  advantag^ 
and  .telays  heahng.     Palpation  of  the  parts  will  show  wheth.-r  seetUm 
.s  eon.plete.      Bleeding  being  usually  slight,  th,-  wound  n.ay  be  rinse.l 
w.th  a  d..s,„feetant,  sut.ne.l.  and  a  .Iressing  at  on.e  applied,  un.ler 
w.neh  heahng  will  in  four  to  tivdays  b,-  so  far  a.lvanee.l  as  to  allow 
ot  the  wound  being  i,.ft   un<.,v.Te,l.      If  the  instruments,  operator's 
han.ls.  and  dressings  be  st,>ril..,  .-arly  healing  r.>sults  ;  an<l  even  when 
suppuration  oeeurs,  though  the  point  of  op.-ration  is  left  so.newhat 
thickened,  no  further  ill-etre..t  is  in.nrred.     (VmiplH..  recovery  from 
stringhalt  may  follow  peroneal  fenutomv  either  at  ,.nce,  or  be  post- 
poned for  some  days,  or  there  may  be  no  improvement.     Defective 
extensi.m  of  the  pastern  may  f..llow  operation  ami  rcpiire  the  appli- 
.-ation  ot  a  si.leline  to  hold  tlu"  foot  in  proper  position  tor  a  few  .lays 

The  animal  should  be  reste.l  for  eight  to  fourteen  days  after 
ojM'ration,  and  then  turned  loose  in  a  b.,x.  or  moved  slowlv  on  soft 
ground. 

Mollcr  several  times  divided  th.-  aj.oneurosis  which  overs  the 
peroneus  and  extensor  pe.lis  ten.h.ns  (l)ieckerh..tf s  metho.l)  whilst 
the  anunal  was  standing,  but  restless  horses  shoul.l  be  cast  for  either 
n|K.rati,m.  After  secti.,n  of  th,-  pcr.meus,  the  tenotome  is  pass.-.l 
m.der  the  fascia,  which  is  .iivi.l.-d  fr..m  within  outwar.ls.  care  being 
taken  to  av.)id  w.mmling  the  extensor  p,.dis  ten.lon,  or  artery  of 
'h.-  cannon.  The  after-treatment  is  as  above  state.!.  Practising 
'his  meth.Kl.  WollT  has  ha.l  several  suc.essful  results. 

Hertvvg  reommen.le.l  cutting  through  the  tensor  vagina>  fem..ris, 

il'out  3  or  4  inches  below   th,-  .-McrnMl   angle  of    tli,-   ilium.     This 

■peration  is  more  diflicult,  an.l  is  often  followed  bv  tormati.)!.  of  pus 
us  '  '      ' 
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^^:riZ.^n.Ji  of  sensory   r^^^^-^^^^L^ 
anterior  tibial   nerve,   but   without   s.iccess.     ^'^^l"'^^^;"^^^^^^^ 
subeutaneous  injections  of  morpbinc  and  veratru.,  and  section  o 
the  inten^al  insertion  of  the  flexor  metatarsi  "-«f  ;^  ^^^^"^re 
the  po.',<.rior  tibial  nerve  above  the  hock  has  ^^^'^^'d^e^  ^;"  J^^'i  ^^^ 
the  cause  .,f  the  disease  wa,s  situated  in  the  lower  portion  of  the   in- 
On  riimal  affected  with  bilateral  stringhaltCadiot  success  ve 
performed  section  of  the  anterior  tibial  nerve,  the  peroneus    endon^ 
L  plantar  nerves  and  the  cord  of  the  flex.,r  n-t-^ars.       't1^ 
noticeable   improvement.     In   another   case   he    ^'^^^^^'^I^^ 
sciatic  nerve  at  the  lower  third  of  the  leg  ;   m  four  da>    -^^^  ^"'^  - 
was  normal,  but  a  month  later  the   hoof  sloughed  and  the  patient 

^''^::iL.   in   some   respects   resemblmg   stringhaU    has  ^ 

called    "straw    cramp."       The    animals    while    standmg    on   straw 

show    peculiar   svmptoms.   particularly    when   turning   round.    The 

Iff JtcHl  limb  'appears'momcntarily  hxed  to  the  ^^^^ 

suddenlv  lifted  as  in  stringhalt.     Painful  conditions  like  mttamraat.oi 

;:  tt  iin  of   tlK  heel  o'r  in  the  bend  of  the  hock  P-duce  smjila 

symptoms,   which   are   then,   of   course,   easily   explauied      But   i 

some  hors;s.  particularly  in  ponies,  the  attacks  occur  without  an 

visible  causi'     The  most  careful  examination  fails  to  detect  pam  ii 

r  affected   limb.     In   such  cases  tibial  neurectomy  produces^^  n 

particular    improvement.     Similar  symptoms    are    seen  in    upwar 

Lation  of  the  patella,  and  in  certain  debilitating  diseases^ 

in  a  horse  MiiUer  had  under  observation,  a  similar  effect  w« 
produced  by  irritation  of  the  ear.  If  the  finger  were  uitroduce 
Lo  either  ear,  the  hind  limb  of  the  same  side  was  lifted  and  carrie 
forward  m  an  almost  horizontal  direction,  the  movement  be« 
convulsive.  Though  the  condition  only  lasted  ^  ^^  .^f ''"f!' 
horse  was  c^uite  useless,  becau.se  the  pressure  of  ^he  bndJe  or  ha 
„„  the  ear  immediately  induced  fresh  attacks.  iNot  the  shghte 
anatomical  change  could  be  dctecteil  in  the  cars. 
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XL     SHIVERING. 

•'  Shivering  "  w  the  name  appliwl  to  a  peciiiiar  neiiro-niuscular 
disease,  characterised  by  invohintary  spasmodic  muscular  con- 
tractions with  consequent  irregular  movements,  generally  atfecting 
one  or  both  hind-limbs  and  the  tail ;  sometimes  only  a  fore-limb, 
or  occasionally  the  limbs,  lips,  cheeks,  eyelids  and  neck. 

Shivering  is  often  regarded  tvs  hereditary,  but  the  cause  has  not 
been  ascertained.  Frwjuently  its  occurrence  is  preceded  more  <jr  less 
remotely  by  an  attack  of  strangles,  influenza,  or  pneumonia  ;  and 
this  fact  has  led  many  observers  to  suggest  that  shivering  is  con- 
nected with  neuropathic  lesions  produced  by  infection,  or  toxins 
derivwl  from  antecedent  disease.  Shivering  is  sometimes  attributed 
to  accidental  injuries,  falls,  fright,  &c. 

It  occurs  at  all  ages,  and  while  pruicipaily  affecting  draught- 
horses,  it  is  frequently  seen  in  light  harness  horses,  hunters  and 
hacks,  and  occasionally  in  thoroughbreds.  It  is  very  rare  in 
ponies. 

Symptoms  and  diagnosis.  Shivering  Vi  ies  very  much  in  degree 
or  manifestation.     The  symptoms  may  '  nstant  and  easily  seen, 

or  intermittent,  occasional  or  latent  and  .  ly  difficult  to  discover. 
Many  shivering  horses  only  exhibit  the  symptoms  when  being  shod, 
or  when  moving  over  in  the  stall  ;  others  while  standing  in  harness 
constantly  attract  attention  by  fretjuently  raising  and  abducting  the 
shivering  hind-limb.  In  well-mark"d  bilat<'ral  posterior  shivering, 
the  horse  in  advancing  may  give  no  sign  of  the  disease,  or  the  symptoms 
may  be  restricted  to  the  first  two  or  three  steps  ;  but  on  lifting  a 
hind-foot,  or  in  biu'king  the  horse,  the  limb  is  suddenly  raised,  semi- 
flexed and  abducted,  shaking  or  shivering  in  suspen.sion,  the  super- 
ficial muscles  of  the  thigh  and  (juarter  ((uivering,  while  the  tail  is 
elevated  and  tremulous.  In  a  few  nu)ments  the  spasms  cease,  the 
limb  is  slowly  extended  and  the  foot  brought  to  the  ground.  In 
severe  cases  the  horse  exhibits  symptoms  on  every  occasion  he  is  set 
back,  turned  round,  or  moved  from  side  to  side.  He  may  be  unable 
to  move  backwards,  or  to  lie  down,  and  if  he  should  fall,  unable  to 
lise  without  assistance. 

Diagnosiy  of  cases  in  which  the  symptoms  are  slight  or  inter- 
mittent usually  requires  patient  observation  of  the  animal  in  the 
-table  or  the  forge.  Hammering  the  foot  or  shoe,  allowing  the  horse 
'')  drink  from  a  pail  placed  on  the  ground,  forcibly  backing  the  horse 
lip  hill  over  rough  .setts,  or  slippery  pavement,  or  puncturing  the 
i'iistern  wiC  '  "    *  ""  ■         • 
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tho  h„rHC  at  lotiger  or  HhorU^r  int*,rvalH,  afUr  prolonginl  cxercuso 
i  h.^  w.  rk,  r  'atchin,  th.  h..r.-  rising  in  the  early  .n..rnu.g  may 
i:/:;;elry  before  a  positive  opinion  can  be  formed  u,  a  aonbtfn, 

'""^In  anterior  shivering,  whieh  sel.lom  interferes  with  the  animar, 

ntnrns  to  the  grou.ul.     When  affectmg  the  he.ul,  the  ''P^  ^.'"'" 
wi    h  ng  with  spasnwHiie  retrae.ion  of  the  eonunissnre,  rapulbhnkn 
!;;;.!    .MMH-r  eyllid.  ana  sonu-tinu-s  .he  ear  of  the  sanu-  sule  .s    . 

'^'XZ^'v.u^y  ^'-eringis  aehronie  or  very  slowly  pn.gressi^ 
«ff.!;i,  but  it  may  .levelop  rapidly  u.uler  --tanU^l  .^  « 
•lurinir    an    attack    of    intereurrent     .lebihtaf.         dist.^.     11"^ 
p    Si.::;  notieeabU-  in  the  intermiHent  and   ''^^    ^j;;^,^^ 

L.,,  to  ti.  exeiten...  of  ;-"^^yj— t.;:  ^  i;:;i;:;t 

hv  wiiunds    imuries  to  the  leet,  or  aiisiu^^ 

^f,ur    "stnnio    .U-asc-.    the    syn,pto«.s    b.-ecMne    nuu-h    aggravate 
H   n  ing  lu.rses  that  are  known  to  be  oeeasional  sh.verers,  may  h 
an         mp  for  s^-veral  seas.>ns  without   hindranee  .>r  complamt,  1 

vl        IV  they  lose  power  ..hind,  ami,  though  able  to  galop  a 
wi  C  o  i'-MK-e  unable  to  <-lear  the  obst.u-le  with  the  Inml  tc.t 
i^.  suttiei-ntlv  to  jump  a  n.o.lerate  fence.     lU.st  m  the  sta 
n    pasture    for   six    or   eight    wc.-ks    will    pnxluee   considera' 

..«   Hea.ion   in    the  svn.pton.s  .,f  most  well-marked  cases,  an. 

;:ve    d.ie  an  atfc.tJd  horse  successfully  to  pass  an  exanunat 
'to  soundness.     Horst>s  that   are  slight  sh.verers   and  even  th 

'ha   olfcr  no  difficulty  in  diagnosis,  nu.y  work  sat.s  actordy  for  n. 

Vears    but  in  time  their  usefulness  becomes  greatly  mipa.red  ; 

^    .s  increase  b.th  in  frequency  and  i.x  severity,  the  hmd-.j.u 

bl.-on,c  atrophie.1,  and  the  limbs  mere  or  less  st.tf  or  ng.d.     Ann 

:  .t  ectcd  sIh-p  standing,  and  their  fore  fethK-ks  and  km.s  are 

hnnsed  and  .listigurcd  by  frc.uent   half-falls.     There  .s  ••  .  ,.u... 

treatment  ft>r  shivering. 
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E.    DISEASES  OF  THE  METATAHsrs. 

I.     DISEASES  OF  THE  TENDONS  AND  TENDON   SHEATHS  IN    THE 
TARSAL  AND  METATARSAL  REGIONS. 

In  the  horse,  the  temlon  sheaths,  both  in  the  hock  and  metatarsal 
regions,  sometimes  Ix-eome  distended,  producing  conditions  of  great 
practical  inportance.     Amongst  the  most  important  art — 

(a)  Distensi.m  of  tlie  synovial  sheath,  which  lines  the  tarsal  arch 
and  covers  the  flexor  pedis  pcrforans,  producing  two  muMiual  dila- 
tatKms  (tendinous  thoroughpin)  one  cm  each  side  in  front  of  the 
tendo  Achillis.  I'sually  the  inner  swelling  Is  the  larger.  In  some 
ho<'ks.  particularly  curl.itorm  and  cow-hocks,  the  same  sheath  produces 
inferiorly  another  dilatation,  which  follows  the  course  of  the  Hexor 
temhm  to  the  upper  third  of  the  shank. 

Disease  of  this  sheath  is  rather  fre,,ueMt  in  the  horse  and 
occasionally  produces  a  hemispherical  swelling  as  large  as  a  child's 
head.  Sometimes  it  attacks  both  l.gs  simiiltaneouslv.  without 
causing  much  lameness  (Fig.  551).  h  may  in  time  .UH-rcasc  and 
even  entirely  disappear.  csp<.cially  under  pro|)er  treatment.  In 
other  ca.ses,  the  inferior  portion  of  the  sheath  lying  towards  the  back 
of  the  hock  becomes  distended,  and  m.iy  be  mistaken  for  curb,  for 
which  rea.s<m  it  has  been  called  curb  gall,  or  soft  curh. 

In  other  cases  .icute  inllammation  .sets  in.  jiriiises  and  injuries 
may  eau.se  septic  t<-ndo-vaginitis.  .iceompaiiied  by  severe  lameness 
ami  high  feve-,  which  .sometimes  pn.v.-  very  serious.  The  condition 
is  even  more  dangerous  if  iiiHammatinn  .xteud  to  the  joint  (see 
"  Wounds,  &e.,  of  the  lb .k  joint  ■),  or  produce  necrosis  of  the  sheath 
or  flexor  tentlon.  followed  by  rupture. 

Tendinous  thoroughpin  nceurs  in  both  old  and  young  horses, 
and  usually  arises  gradually,  without  causing  any  inconv.'iiienee. 
Ill  other  cases  the  swelling  appears  suddenly,  accompanied  by 
lameness,  and  considerable  local  pain.  It  is  .aused  by  <lr,iwing 
heavy  loads,  violent  etlorts.  jumping,  thn.uing  the  liorse  on  his 
haunches,  rearing,  &c.  I'mbably  there  is  ,-,  predisposition  to 
distension  of  this  sheath  in  certain  horses. 

Prognosis.  In  many  cases  the  swelling  is  small  and  unimportant. 
It  may  slowly  increase  in  prominence  or  it  may  diminish,  especially 
during  winter.  Occasionally,  owing  to  injury  the  local  intiammation 
l>ecomes  intense,  synovia  escapes  and  the  animal,  very  lame,  rests 
:he  leg  ei.ntinuousK  ;  but  so  long  a>  t.'ic  sheath  remains  aseptic', 
locovery  should  be  expected.     Pyogenic  infection  of  the  tarsal  sheath 
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Kid.  ;'48.  -T«-iidon  sheaths  and  bursn 
of  the  hock-joint,  seen  from  w.thii 
(semi-diagraminatic).  a,  Tendoi 
«heath  of  the  flexor  accoRsoriu 
tendon  ;  6,  tendon  shrath  of  th 
flexor  pedis  porforans  tendoti 
<•.  bursa  of  the  internal  divisioti  i' 
the  flexor  metatarsi  tendon:  <i 
bursa  ealcanea ;  f ,  tendon  sheat 
of  the  flexor  pedis  perforatum  <• 
the  point  of  tlie  hoek. 
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Kh     .-.»:        nn.lon -'heaths  and  bur«o  of  the 
''    i„alin,b,. f  the  hors...  seen  fn,m«.h..n 

,s.„,i-.Uau',an,>natie).         "•      r""'-' 
;,„,,,;   ,,    ...epatellar    bursa;    -■     t.  .h  . 
sheath   of   the   extens.-r    I""''- •    '•       ";• 
;  ..  t.u.hm  sheath  of  the  t     x o, 

,,,.lls,.erfo,atustend,      ./.  teud.m  sheath 

of  the  ]KToiieus  teiido.i 
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this  tendon  sheath,  like  woun.ls  of  the  joint,  rwpiiro  the  strictest 
antiseptic  precautions.  In  infective  inflammation,  the  tendon  sheath 
may  advantageously  be  washed  out  with  disinfectants. 

Acute  aseptic  inflammation  usually  calls  for  nothing  more  than 
rest  and  ordinary  soothing  treatment  ;  but  in  c»vses  where  this  proves 
uisufficient  excrllent  results  sometimes  follow  from  freely  firing  in 
lines. 
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Fio.  64l>.  — Kxtfrnal  .surfiice  ni  the  horse's  hi)ok,  to  shoi'  syiuivial  sheiiths.  n.  Tendon 
sheath  of  the  extensor  pedis  niiLsele  ;  h,  tendon  sheath  of  peroneus  inU8cle  ;  r,  c', 
tendon  sheath  of  tiexor  p.'rforatus  and  gastroeufniiiis  niusoles ;  (/,  protrusion  of 
the  synovial  capsule  of  the  true  hoekjoint. 

Chnmic  dropsy  of  the  bursa  is  also  iH-ncfited  by  the  cautery. 
Peuch  fires  deeply  with  the  poiiit»>(l  iron.  Repeated  withdrawal 
of  contents,  by  means  of  a  Pravaz  syringe,  is  sometimes  very 
eificacious.  The  operation  may  be  repeated  every  four  to  six  weeks, 
though  careful  antisepsis  is  required  to  prevent  infection  of  the  tendon 
sheath.  For  many  years  French  operators  have  recommended  with- 
drawal of  the  contents,  followed  by  iodine  injections.  ( 'adiot  describes 
the  results  as  excellent.     Mct.'all  withdraws  almost  tlie  entire  contents 
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Of  the  diHU-nHH.n  and  then  mjects  a  i  per  cent,  alcoholic  Kolution  of 
Hublimate,  to  which  ,UH,olori«e<l  tincture  of  imline  han  been  addiHl. 
Friek  has  Hc-veral  tin.es  withdrawn  the  fl.nd  and  then  injected  a 
solution  containing  i.Hline  2  parts,  icnlide  ..f  pota««um  5  parts  and 
wa"er  UK.  parts ;  thereafter  he  ha«  lightly  fired  the  parts  m  hues. 
He  states  that  the  results  variwl,  but  were  never  batl. 

(b)  Distension  of  the  sheath  of  the  extensor  pedis  tendon  n.  front 


K„      V.I.       li.t.riul  sulfa,.-  nf  tl.r  ho-s.-.  I,...k  1..  -li-u  .sy.mv.al  shratlis.      ,,  T'"'j-'" 

.r      .r,',ans;   ..  < ',   ..■.mI.,»  sh.a.l.  of   tl,.x..r   ,H.rf.,raU.s  ami    gastr-K.m.nnn- 
„,um1,.I  ;  /.  /'.  .li.l.n.lr.1  synovial  .apsulr  of  tlu-  tn..'  l,u..k-,..n,t. 

.,r  the  h.Hk  is  verv  nue.  while  distension  of  the  lateral  extensor  tendon 
slu-ath  at  the  .ipmr  extremity  of  the  shanV  is  very  .(.nimon.  1 1.' 
,,,.,,un  of  tl.  peruneus  nu.sele  is  provi.led.  .posite  the  lower  mar^jm 
of  the  luKk-joint  and  on  its  outer  aspect,  with  a  small  sheath,  wlml- 
when  over.listi-nded.  forms  an  elastic  swelling  at  the  upper  end  -i 
the  shank,  varvinif  from  the  size  of  a  walnut  to  that  of  a  man  s  hst 
The  condition  is  ofte-.est  seen  in  riding-horses,  being  caused  by  ^Uppm- 
or  wrenching  when  the  animal  is  thrown  on  its  haunches  ;    or  b;. 
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Htrikiiig  till'  It'n  rtj<"'"«t  <*•«•  •"ill-,  or  Ikh-I  jmihI  of  tht-  ntrtll.  A«  liiiiuv 
ncsH  JH  not  11  proiniiK'nt  symptom.  th«-  sw«'lliti>,'  is  rtin-ly  trt-atwl, 
(Hid  only  forms  u  blemish. 

If  niH'fssHry,  the  parts  may  he  bhstered  and  fired  in  hnes. 
()|)enition  is  not  dangerous,  though,  when  suppuration  oeeurs, 
considerahU'  tliicke.iinn  always  remains,  mid  the  remedy  iHtonies 
worse  than  the  disea.se,  U-eause  everyone  knows  that  the  latter  is  of 
little  importanee. 

(C)  Distension  of  the  sheatii  of  tlie  tie.xor  jM-dis  perforatus.     This 


if?  I 


Kii.,  .">.">!.     Disttiisiiin    of  liii^a  1.1 

l|.X'>|-    Ii'IiiIdii    ill  H^IiI   liciik  (tloPlI 

a  |)liiiliii;ia|(li). 


Kfii.  !.">:.'.  |)i-^tiii.<i<iii  iif  ■^liiiilli 
iif  Ml  xor  pedis  |)cifi)iaiis  (fimn 
.1  |ilii>t(ii:ra|ili). 


or  h\ 


consists  in  dropsy  of  (he  \t\\is,i  whiili  is  inter|)osed  hetween  the  deep 
fare  of  the  perforatus  temh'i  ;ind  liie  >unnuit  of  the  os  <aleis  and 
tendo  Aehillis.  In  eoarse  lucd  hurso,  it  sometimes  atfeets  both 
limbs,  and  forms  above  tlic  tuber  (alcaiiei  an  elon<;ated  bilateral 
swelling.',  extending;  for  4  or  :>  inehes  alonjr  the  tendon  of  the  luH-k. 
The  position  and  size  of  the  swelling  are  best  recognised  by  viewing 
the  aninnd  from  behind.  Sonu'times  the  swelling  is  more  marked 
on  the  inner,  sometimes  on  the  outer  surface  of  the  temhm,  which 
ran  be  di.-.tiiictly  iVlt  in  ihe  dcpltis.  Tlic  swelling  generally  results 
from  chronic  bursitis,  develops  slowly,  and  seldom  causes  lameness. 
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For  thU  n-a«.ii  prosPMis  m  favoiirobk-,  though  tho c<)n<H« Urn  it««lf 
may  |m.vo  oxtremely  obHtiimte.  Succowh  K<.metimo«  followK  rppt-alo.! 
cvi^natioii  ..f  the  contontK  every  three  or  four  weekn.  The  operation 
w  not  without  danger,  and  Molk-r  k)8t  a  hor«e  from  infective  inflanima 
tion  of  the  ten<»on  sheath.  Line  firing  may  diminUh,  though  U 
seldom  eoinpk»t*'ly  removes,  the  swelling. 

(d)  The  tendon  sheaths  in  the  metatarsal  and  phalangeal  regions 
become  distended  in  a  similar  way  to  those 
of  the  foro  limb,  though  the  bursa  of  the 
extensor  pedis,  which  lies  in  front  of 
the  fetlock -joint,  is  more  often  affectetl  than 
in  the  fore  limb.  It  gives  rise  to  a  well 
marked,  sometimes  bilobular  swelling,  which 
may  attain  the  size  of  a  chiUl's  head,  and 
though  it  does  not  always  cause  lameness, 
greatly  impairs  the  animal's  appearance, 
an«l  sometimes  leads  to  inflammation  of  th*- 
skin,  or  even  to  abscess  formation.  These 
swellings  usually  contain  largo  quantities 
of  fibrinous  clot,  which,  however,  cannot  be 
detected  by  palpation.  This  explains  why. 
in  old-standing  cases,  neither  blistering  noi 
tiring,  nor  even  extriuition  of  the  Huid  con 
tents  and  injection  of  iodine  solution,  i- 
successful,  and  why  operation  a:id  remova 
of  the  organised  contents  are  alone  of  use 
Such  o|M'ration  is  (juite  safe,  even  whei 
suppuration  wcurs.  Recovery  follows,  aftei 
strict  asepsis,  though  considerable  thickeniiii 
may  Im-  left .  When  t  he  swelling  is  extensive 
a  portion  of  the  distended  bursa  and  skii 
eovering  it  may  be  remov«'d,  the  edges  u 
the  womid  bn.uglit  earefuUy  together,  and  a  compress  .Iressin; 
applied  (see  also  ■•Treatment  of  Knlarged  Synovial  Cav.ties  m  tl, 
Fore  Limb  "). 

Frick  saw  a  peculiar  affection  of  this  bursa.     The  primary  swelling  a„ 
thickening  of  the  walls  of  the  bursa  were  .ma*(oinpauie*l  by  jnvui.     M.] 
rSn  Allowed,  and  a  ch.K=«late-colounHl.  thin,  fluid  pus,  coutam.n 
Ihite  fl.H;.uli,  was  discharged.     Slight  lameness  was  then  shown  (support  n , 
log  lameness  ,  and  the  granulations  which  surrounded  the  wo"nd  bee 
rather  exuberant.     As  the  wou.ul  wbst.uately  rof„se<    to  heal  the  h 
was  killeil.     Ou  post.,n„rteM.  .-x.unination  the  bursal  cavity  was  fou 
To  communicate  with  the  fetlock-joint.     Both  eontamwl  turbid,  chocola.. 


Kiu.  .").")3.  Diatfiisiim  "1 
thi-  motiitiir.su-phiilan>iral 
(sosiimoHl)  shi'iilli. 
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colonial  Huid.  The  thickened  Hvnovial  meinhrane  wan  covi^rwl  with 
({TaniilntionH,  the  cartil»(<e  of  the  fetlock-joint  Hhowed  Icwal  iilcoration, 
atul  the  |)Ortion«  of  Imne  thus  expoiwl  were  RranulatiiiR.  Mi(To«<-«.|Mi-al 
examination  of  the  diochargeH  and  Kr»nulationii  revealo<l  the  i>n<H(meu  of 
tiiherrle  hac'illi. 

(•)  I)i8t«nHion  of  the  HC8amoid  Hheath  at  the  fetlock  (tendinous 
windfall)  Ih  commoner  in  the  hind  then  in  the  fore  limb.  As  ii  rule, 
it  in  cauHcd  by  irritation,  and  forms  slowly.  liamencKs.  is  seldom 
troublesome  until  the  flexor  tendons  are  affected  ;  but  (he  swelling 
forms  a  blemish  difficult  to  remove.  Provi<led  the  swelling  has  not 
long  been  in  exist^'nce,  the  parts  should  be  tightly  bandaged  after 
work  ;  massage  often  removes  the  distension  in  young  horses,  but 
tiring  is  more  effective.  The  swelling  should  never  be  incised,  for 
the  result  is  often  fatal.  Removal  of  contents  by  a  Pravaz  syringe, 
or  by  trocar,  is  only  of  temporary  l»enefit ;  nor  does  injection  of 
icKline  prevent  refilling,  which  may  occur  in  a  few  minutes.  The 
pre<-iuitions  to  be  observcnl  in  opening  these-  swellings  with  the  actual 
cautery  are  mcntioncHl  under  '•  Treatment  of  Kniarged  Synovial 
('avities  in  the  Fore  Limb." 

In  the  hind  limbs  such  enlargements  often  liecome  indurated,  i.e., 
the  tendon  sheath  is  thickened,  sometimes  to  the  extent  of  \  or 
J  of  an  inch.  As  a  rule,  the  flexor  tendons  are  involved,  and  there 
is  chronic  lameness,  the  horse  going  on  the  to*-  with  I  he  hwl  more 
or  less  raise<l.  The  swellings  are  hard  and  immovable,  the  flexor 
tendons  can  scarcely  bi-  felt  through  them,  and  when  the  parts  are 
firmly  pres.sed  the  animal  shows  pain. 

Sueh  enlargements  arc  most  troublesome  in  riding  and  draught 
horses,  though,  in  other  animals,  they  interfere  with  usefulness  and 
sometimes  render  tue  horse  unworkable  ;  they  are  little  amenable  to 
treatment.  When  rweiit.  i.e.,  not  mon-  than  a  few  weeks  old.  they 
may  be  diminished  by  the  use  of  bandages,  blisters,  or  tiring,  but 
later  the  sole  means  of  n-moving  tlu'  lameness  is  ncurectoniy  of  the 
posterior  tibial  nerve,  (iood  results  often  follow  this  operation,  but 
<M'casionally  the  flexor  tendons  become  elongated,  [)r(Klucing  flexion 
of  the  hock  and  sinking  of  the  fetlock  :  in  m  case  of  Miillcr's  this  was 
so  market!  as  to  prevent  the  animal  being  used.  Hendrickx  has 
had  similar  results. 

As  in  the  fore  extremity,  dilatations  of  the  synovial  membrane 
of  the  fetlock  joint  also  occur  in  the  hind  limb,  forming  swellings 
(articular  windgalls)  in  fnmt  of  the  susfH-nsory  ligament  and  on  the 
lateral  surfiR'cs  of  the  fetlcK-k.  .\t  first  they  are  compressible, 
diminishing  at  e.xercise  and  readily  disappearing  under  bamlaging  ; 
later,  owing  to  thickening  of  their  walls,  they  are  more  resistant. 
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nml  fiimiinHHitiii  l»y  »minlan.'H  faiU  to  rt'iiiuvi'  llu-m.  Tluy  widom 
CHUM-  lami-m-HH  uiiKmh  injur.'.!,  uh  nmy  luip|H>ii  fn.m  "  «utti»«  ..r 
hruxhiiig." 

II.    SUPPURATIVE  IMFLAMMATIOH   Of  THE  SESAMOID  SYNOVIAL 
SHEATH  OF  THE  FLEXOR  TEMDOMS.    OPEN  SHEATH. 

Tins  Hh.Hth  .'.xtfiHU  frtmi  tlu-  Lv.-l  of  tlic  huttouK  nf  tlit?  lateral 
nu'ta.-ir|ml  Im.ihh  t<.  tlu-  wuMU'  "f  tin-  |M>st.>ri.)r  Hurfa.H«  ..f  th.-  <» 

.(ir.mi'  vh.T.-  it  is  (wparato.!  from  tli< 
Htnull  o,  anioi.l  or  navicular  Kh.-ath  by  an 
attachment  of  the  jH-rforanH  ten.l.>n.  It 
lin.'!*  the  Hesamoid  pull.-y  and  apon.-urosis 
of  the  teti.Kk  and  is  retf.H-te.l  on  the  tiexor 
(.Mitlons. 

Acute   uifective     intianwnation    of     tiii^ 
f-lu-ath   usually   followx  nuHhanical  injurio 
like  Htabs  with  stable   forks,  wounds   from 
harrtiw-tin.'s.  rcajHT    or    scythe    blad.-s.   or 
contus.'.!    w.xni.ls   the    r«'sult     of     ruimiii;; 
away  ;    :)r  inf.-ction  may  aris«i  by  extension 
fnmi     suppurating    dist-ase    of     the     fool 
navi.uliir  sli.ath.  coronary  abs.'css,  >»at  hen  il 
nail.  &c.     Chronic    purulent    inHammalion 
,1    {'  ':    ^ll.•aUl    !>i.y   also   follow   "cullinK 
or   ■■  brushinji."   and   soinctinus  casts  ari^i 
unaccountably  durinji  an  attack  of  stranjih- 
(ir  pneumonia. 

The  woinid,  how.'V.r  caused,  suppuralt  - 
anil   is  particularly  dan>?.'rous.  bccaus.'   (In 
lend. ins  arc  very  fr.'(|ucntly  inva.h-d.     'I'ln 
symptoms   consist    in    severe    lanu-ncss.    in 
ability  to  stand  on  the  lind).  and  discliarp 
.(!  a  purulent    synovia  from    the  wound    m 
111.-  IcniloM  sheath.     There  is  usually  ccllu 
lili-.   of   the    surroundinji    tissues   and    cm 
sidcrabic  local  swelling  and  .edema  extendiii- 
up  the  U-^i.     High  fever  is  iml  infre(|ucntl . 
present,  ami  the  animal  either  stan.ls  ,H-rsistently  with   the  atT.ct.. 
lind)  raised,  or  li.'s  down  conliiuumsly. 

The  prognosis  shoidd  be  reserved,  because  .l.-ath  may  f-'H'  ^ 
fr„m  general  infection  or  as  a  result  of  the  aninud  continuously  lyn  . 
down,  or,  ill  the  event  of  its  btaiidiug,  severe  laiuinitis  may  develop  .. 
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Kli..  •'>•"'-••  h.iil;ii;.'"iiniil  I'l 
till-  liin>a  iif  llii-  rxhiisiii 
piili^  Icmliiii  (I,  ill  M  liriM.i 
i.f     I  he    tl'lldiill    sllCiltllM    iif 

till-  foiv  iiiiil).  Kig.   (71). 
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•  h«'  uppoHito  fiMit.  WIm-h  rithrr  h-mlim  is  injiin'(|  tlw  proKiiiMis  in 
iilwjiyw  iiiifiivoiirulil*',  iiH  iM'cniHis  aliiuist  always  follows.  Necrosis, 
however,  in  i  iiifre(|iieMtly  tMciirs  even  without  the  tendon  Immiik 
wonnfU"*!.  'iVeatinent  may  siiccei-d  if  eoiiirnenee<l  early,  and  consists 
in  the  most  « an'fiil  disinfection  of  tlic  parts;  in  sonic  cases  it  is 
advisalile  to  o|M-rate  and  o|Mn  the  alTcctcd  sheath. 

Diagnosis   is    sonietimcs   diOicult    Im-i  aiise    <>f   the  swclliiiK    which 
always    exists    aroinid    the    wound,     t  *nc    ^viuptom    which    alwav-* 


l-iu.  rtriX     IVisilion  of  ||n>  liinli,  in  .sii|i|)iirativi'  iMtl:iiMiiiati f  tlii>  scsaiiinid  Hlii'atli 

ill   till-   |ia.st('i'ii   (fniiii   i\   |ihi>tni.'ia|ili). 

accompanies  inflammation  of  the  tendon  sheath  should,  therefore,  be 
p.-rticiilarly  reinemhercd.  viz..  lifting  of  ihc  limit,  as  in  gonitis:  in 
this  cas«',  however,  the  foot  is  I'arried  further  forwards  (Kii;.  "I'lri). 
Thi.s  }M'culiar  position  is  common,  anil  seems  absolutely  pathogno- 
moni(\  Aeciirale  diagnosis  is  very  important,  because  treatment  is 
scarcely  advisable,  except  in  valuable  horses.  The  treatment,  which 
consists  in  daily  cleansinj.;  of  the  parts,  wasiiin^'  vut  with  disinfectants, 
and  bandagin<r.  is  not  often  successful.  Cont  i  :us  irrigation  is 
-seldom  niurc  beiicliciai.  Ilia  lew  ilistaiict-r«,  howcv<  ,  iccovelA  occilis, 
thou;;h   the  fetlock    usuallv  remains  somewhat  kn'.ickle*!  ;   two  eases 
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1038  DISEASES   OF  THE   TENDONS   AND   TENDON   SHEATHS. 

recorded  «how  that  perfect   recovery   is   poHsible,   even    after  a",ute 
suppurative  intiainmation  of  this  sheath. 

("hronic  inttanimatioii  of  this  sheath  is  also  seen  in  the  horse. 
The  cUnical  symptoms  are  not  weU  marked  ;  swelling  is  moderate, 
because  the  connective  tissue  surrounding  the  sheath  is  not  nnich 
affected.  At  first,  pain  is  not  so  great  as  in  the  acute  di.Hease,  but 
after  a  time  the  swelling  breaks  at  some  point  and  a  turbid  synovia, 
which   hiay  be   mixed   with   pus,   is  continually  discharged.     Much 

difficulty  is  fomid  in  closing  the 
wound  in  the  sheath  and  in  pre- 
venting further  infection.  Healing 
is  almost  always  prohinged,  and 
often  owing  to  necrosis  one  of  t  lie 
tendons  gives  way.  The  condition 
is  then  incurable,  and  slaughter 
is  .advisable. 

A  horse  was  stabbed  hi  the  heel 

of  the  right  hind  foot  with  a  manure 

fork,  and  severe  lameness  at  onci 

set  in.     Being  called  the  same  day 

Moller,    thoroughly     cleansed     thi 

wound,  bath.,1  the  foot  in  creolii 

solution,"  and  iu  the  evening  applitn 

a    large    antiseptic    dressing.      Tht 

skin   wound  healed  by  primary  in 

tention,  and  pain  diminished,  thougl 

lameness  continued.     Moller  there 

fore  employed  for  the  next  few  day 

racist  warm   applications,   but   th 

case  did  not  improve.     The  ^niraa 

was  then  regularly  exercised,  whitl 

greatly    diminished    the    lameness 

until  one  day  pain  returned  in    a 

unusually    severe    form,    and     th 

sheath    of    the    flexor    tendon    wa 

found   to   be  greatlv   di-stended   just   above  the   fetlock-joint,    and    ver 

pLwul   on  pi^ssun,:     The   parts   were  again   bathed,   and   hot   poijl 

r,S     but    as  thev  gave  no  relief,   blistering  was  resorted  to.     The 

^'Is  t.wever    little'  improvement,   the   swelling   iHarsmtn^?.      Ihe  shea 

of   the   tendon   was  then  opened   under  antiseptic   precautions,   allow.., 

t.  escaT^        a  titrbid  fluid    which  could  only  »«  distinguished  fro..,  p. 

icroropicaly,  but  wliich  was  then  found  to  contain  no  micro-organi^u 

Z   examination   was   .nade   by    various   ,.ers„ns,   -"'I.  ^ve^   IJl^jl^j^'S 

was  taken  to  avoid  error.     Due  i>^ulianty  Oi  this  case  is  v^erj  reniarkab 

vi^  that   .spile  of  the  great  dist        on  of  the  tendon  sheath  the  com  ec-tn 

ti";..!  an,und  it  never  ^came  <eat  of  cellulitis.     In  P"--^^-*  ^;;^ 

vaginitis  the  tissues  round  the  >     aon  sheath  are  almost  aUav»  attack. 

wltTSve  cellulitis,  and  in  com-,    uen        -e  more  or  lass  markedly  swoll.. 


Fio.    ">■>«.     Kupturi-   of  tho  llexor  iR-dis 
Ix-rforaiiH  teiidnu  (from  a  ph»t<.graph). 
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Dollar,  cttUtx'  in  consultation,  saw  a  .similar  case  in  an  aged  grey  hunter 
The  horse  had  bm^n  stabbed  in  the   heel  with  a  stable-fork;    the  wound 
closed,   but  lameness  jwrsisted.     About   the  fourth  day,  swelling  of  tht 
tendon  sheath  set  in,  lameness  became  acute,  and  a  little  offensive  blootl- 
stamod  p  i^^  eseaptMl  from  the  wound.     The  animal  could  not  stand  on 
the  I'   ;■  ,   ..!<!  .,iiu-,ve<l  freijueiit  lancinating  pain.     Dollar  o|)oried  the  sheath 
for   .  iii^tiince  o!  .ib.u;    one  inch,  an<l  prescribed  continued  hot  anti.septic 
bati         ''he   limb   wii>   immersed   in  a  long  rubber  bath  extending  from 
the      It  u>  tlio  jiiidd'r  of  the  caimoii  bone,  and  the  fluid  was  changed  every 
two   ■'.->, .-H,     R,.l|i.f  «as  ...(mipi.     In  four  davs  the  baths  were  discontiiuied 
as  the  skm  ..si,  ;.."  -ming   ....cerateJ.     A  wwk  later  the  wound  had  cl.wd 
Uimeuess  giadually  decn^ased  :    after  blist«Ting  and  throe  months'  n^st 
the  animal  again  carried  his  owner  for  an  entin^  hunting  st^ason. 


I: 


in.     INJURIES    PRODUCED    BY    STRIKING     (INTERFERING)     AND 
THEIR  COMPLICATIONS. 

STi{iKiN(i  or  interfering  is  the  lenn  used  to  describe  the  injury 
inflicted  by  the  hor.se's  foot  on  the  opposite  leg  during  work.  It 
oofurs  oftenest  in  the  hind  limbs,  especially  when  the  animal  is 
trotteil— the  inner  surface  of  the  fetlock-joint  is  usually  struck  bv 
the  h(..  (  of  the  opposite  side  :  less  fre(]uently  the  coronet  is  tl»e  seat 
of  injury.  In  the  fore  limbs,  striking  sometimes  affects  the  carpus 
in  horses  with  high  action,  and  the  metacarpus  in  those  of  defective 
conformation. 

The  nature  of  the  injury  produced  depends  partly  on  the  ti.ssues 
affected,  partly  on  the  time  during  which  the  effects  continue.  Thus 
in  some  cases  tho  skin  is  simply  bruised,  in  others  the  plantar  nerves 
are  involved  ;  extravasation  of  blood  or  an  ab.scess  may  occur  or. 
the  inner  surface  of  the  fetlock-joint,  or  periostitis  of  the  cannon  bone 
may  be  produced.  Violent  and  repeated  injuries  cause  abrasion 
and  necrosis  of  tho  skin  or  chronic  bony  enlargements  on  the  inner 
surface  of  the  fetl<H'k -joint.  Occasionally,  fibrous  enlargements, 
<lue  to  chronic  striking,  ami  showing  marks  of  injury  at  their  most 
prominent  point,  form  on  the  inner  smfacc  of  the  coronet  or  pastern. 

Interfering  is  serious,  because  the  horse  can  never  be  depended  on  ; 
riding-horses  nuiy  stumble  in  consequince  of  bruising  the  inner  plantar 
nerve,  which  lies  on  the  fetlock-joint  and  is  easily  injured.  But 
-uch  injuries  are  also  interesting  to  the  surgeon,  because  they  .some- 
times form  the  origin  of  disea.se  processes  of  a  grave  charactiT.  The 
most  fretjuenl  of  these  is  .septic  cellulitis,  which  either  extenils  in 
the  subcutis,  or  to  the  aponeurosis  and.  faking  a  chronic  course, 
(intinually   suppurat«'s.     In   other  ca-ses   infection   may   invade   the 

icnilon   sheath   or  the   tetlcK'k -joint,   and   jirodi incurable  compli- 

'  at  ions.     Sometimes  necrosis  and  chronic  inflammation  of  the  skin 
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result.  Wilholm  dpscribes  a  case  in  whicli  striking  was  followed 
by  severe  oellulitis.  necrosis  of  the  skin,  and,  in  consecinence  ..t 
meta-sla-sis.  by  pneumonia,  inflammation  of  the  shoulder-joint  and 
subiuuite  meningitis.     The  animal  recovered,   but   very  slowly. 

Causes.     Want    of   "  conditicm,"   faulty   eonf   -mation.   and   lar^.' 

size  and  flatness  of  the  hoofs  are  the  principal  causes  of   striking 

The  animal  may  stand   with   the  limbs  too  close  together,  or  may 

turn  the  t(H's  outwards.     Both   these   pecuiiarities  are  accompanied 

by    faulty    action,    which    predisposes    to    tlie    injury    mentioned. 

Striking  is  also  favoured   by   travelling  on    rough   ground,  and   by 

debility,    fatigue    and    exhaustion.     Young    horses    often    brush    or 

strike  while  being  broken  in.  or  if.  when  driven,  they  are  reined  up 

too   short,   especially    beiore   they    become   accustome.l   to    work   on 

paved  struts.     A  very  frequent  cause  of  striking  is,  however,  tlu 

nuMle  of   shoeing,  the"  principal    fault  consisting   in  irregular  i)arin^ 

of  the  hoof.     If  the  inner  wall  be  lowered  and  the  outer  left  too  deep 

the  fetlock-joint  is  thrust  towards  the  middle  line  of  the  body  whei 

weight  is  thrown  on  the  liiid>.  and  may  be  injured  by  the  opposite  foot 

Many  farriers  still  favour  the  idea  that  striking  is  prevented  by  lowerin. 

the  inner  wall,  an<l  thus  perpetuate  one  of  the  most  frwjuent  cause 

of  striking.      Had  Htting,  allowing  the  inner  edge  of  the  sIuk^  to  projcd 

beyon.l  the  wall  of  the  foot,  or  leaving  the  clenches  too  long,  may  ids. 

produ(c  the  same  result  ;  but.  in  comparison  with  unskilful  paring  u 

the  hoof,  these  only  play  a  subordinate  part. 

Symptoms.  The  cause  of  these  injuries  is  indicated  by  th<i 
position  on  tlie  fetl.H^k  joint,  coronet,  metacarpus,  or  knee.  Sonu 
tinu's  the  hair  is  only  rouglu-ned  or  rubbed  off,  sometimes  the  skin  i 
abraded,  its  surface  "being  covered  with  blood  or  discharge,  but  moi 
often  there  is  a  wound  penetrating  the  cutis.  Provided  injury  h 
confined  to  the  surface  of  the  skin,  there  is  little  or  no  pain,  swellim 
or  lameness,  and  animals  continue  at  work.  Wounds  due  to  brushiii'. 
when  not  infected,  generally  heal  rapidly,  unU-ss  the  injury  is  repeats 
But  immediately  infwtion  extends  to  the  subcutis,  a  eircun 
scribetl  swelling  develops,  which  is  followed  by  suppuration.  11 
pain  becomes  st^vere,  the  animal  gcH's  very  lame,  and  sometimes 
is  unable  to  bear  weight  on  the  lind».  In  "xtrenu-  cases  the  annn 
sweats  and  is  fevered.  In  su(^h  ea.ses  the  plantar  nerve  may  I 
inflamed,  though  more  fretpiently  the  symptoms  are  due  to  cellulii 
and  abscess  formation.  Thi>  condition  then  bwomes  grave,  bec.ui 
of  the  possibility  of  the  fetlcK-k -joint  <.r  tendon  shtjath  beeonm 
involvwl. 

The  injury  may  be  follow tnl  by  ditTuse  subcutttneouc  cellulitis. 
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which  Cfwo  the  swellmg  extoiuls  to  the  hrxk.  .,r  t..  the  kae<s  h.vadhii; 
more  piirtieuhirly  the  inn,        irfiue  of  the  hn.h.     The  lymph  vessr' 
are  generally  swollen,  the  lymph  ghinds  eMlarge.!.  an.l  l-.^ver  is  present. 
The  sui)erticial  veins  may  be  involve.l,  and  thrombosis  result,  but 
this  eotnplieation  is  not  so  frerpient  as  was  formerly  supposed. 

The  course  taken  by  injuries  du(^    to  striking  varies  very  greatly. 

Provided  the  inflammatory  jjrocess  remains  aseptie,  and  the  inj.iry 

be  not  rejM-ated,  it  is  of  little-  moment,  an.l  r..eovery  rapidly  follow.s 

Diffuse  nirtammation  of  tlu-  subeutis  in  horses  is  also  usually  mil.l. 

The  swelling  appears  suddenly,  and  increases  for  two  to  three  days 

dunng  whi<h  paui  is  marked,  an«l  some  fever  exists;    the  swelling! 

pani,  ami  fever  the.i  begin  to  diminish    and  in  eight  to  ten  days  the 

annual   is  convalescent.      IVrmancnt    blemishes  are  rare,   but  ^in<ler 

s<.nie  circumstances,  especially  if  th,'  cellulitis  has  been  iiccompanied 

by  pyogenic  infect u,n,  abscesses  form  in  the  upper  parts  of  the  lind). 

high   fever  sets  in.   septicaemia   dcvc-lops.   an.l   soon   leads  I,,  d.-ath. 

Such  complications,  however,  are  rare. 

Subaponeurotic  cellulitis   is  graver.   cith.>r  when  .-onfined  to  the 
tetl.M'k   or  eonmet,   or   when   ai.pearing   in   a  diffuse   form.      In   the 
first   case   a   circumscribed,    very    painful   swelling   develops   around 
th.>  fet look-joint,  and  after  eight  to  fourteen  davs.  or  later,  breaks 
and  discharges  a  very  offensive  pus.  mixed  with    i' ,    uents  of  necrotic 
i-ssue;    the  pain  then  <liminishes.  and  recovery  m.ows.     Sometimes 
the  abscess  re-forms,  and  tlu-  disease  may  thcn'last  for  a  longer  time. 
When  purulent  inflammation  of  the  fet  lock-joint  occuis,  (he  pain 
and  fever  increase,  no  weight  can  be  borne  ..|.  the  limb,  and  even 
slight  movements  of  the  foot   aggravate  suffering.     The  condition  is 
then   incurable.     Injuries  to  the  coronet   may  in  a  similar  way  bo 
followed    by  purulent   inflammation  of   the   iK>dal  or  coronet  joints, 
and  cellulitis  extend  to  ft-    .heaths  of  the  flexor  tendons,  with  equally 
fatal  results. 

Treatment.  Among  the  most  important  preventive  measures  is 
attention  to  the  horse's  general  condition  and  to  fi-eding.  Young 
horses  should  be  gradually  brought  into  work,  and  not  be  c;.:'.-d  on 
for  great  or  ccmtiuued  exertion  until  their  muscular  .system  is  properly 
developed.  To  preve»it  striking,  special  attention  should  be  paid 
1o  the  shoeing,  and  the  application  of  a  .so-i  ailed  ■  auti-cutting-sluH- "' 
will  be  found  very  useful,  es|MH'ially  on  lii..d  feet.  Shoes  for  ■  cutting  "' 
iiul  "  brushing  "  are  fully  described  in  Dollar  and  Wheatleys  '  Horse- 
-iKwing  and  the  Horses  Foot."  After  lowering  the  outer  wall 
-.iilicicnfly  to,  at  lea.-t.  pivvenl  il  meetmg  the  gtounti  sooner  than 
the  inner,  the  edge  of  the  latter  is  somewhat  rounded  off,  and  a  close- 
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fitting  anti  cutting  shoo  appheil.     ^        .1  the  inner  wall  he  tm>  l..w, 
it  must  be  raisiHi  b"  placing  leather.  &e..  under  the  nhoe. 

Rings  and  boots,  often  recommended  against  stnkmg.  are  seldom 
of  much  value.  Some  horse.^  are  so  apt  to  strike,  that  not  even  the 
most  careful  sh(H-ing  is  sufficient  to  prevent  them  injuring  themselves, 
and  in  such  cases  boots  nuiv  be  tried.  They  require,  however,  to  be 
HO  fashioned  as  not  to  be  displaced  if  struck,  nor  cause  injuries  it 
tightly  buckled.  The  best  form  of  boot  contains  a  zinc  plate  exactly 
responding  to  the  oval  form  of  the  fetlock. 

The  straw  and  indiarubber  rings  often  used  in  draught -horses  force 
the  animal  to  move  with  the  feet  further  apart ,  but  have  no  permanent 
effect  on  the  action,  and  as  soon  as  they  are  removed  the  animal  strikes 
as  before.  A  •  Yorkshire  boot  "'  is  useful  in  dry  weather,  and  can 
l>e  made  more  effectual  if  before  folding  down  the  upper  part  a  thin 
straw  plait  be  wound  regularly  round  the  point  struck.  When  the 
upiier  portion  of  cloth  is  folded  down  it  secures  the  plait  in  position. 

Injuries  producc.l  by  striking  must  be  treated  according  to  their 
character.  Complications  are  best  prevented  by  carefully  cleansing 
the  wound,  and  dressing  it  with  iodine  or  other  antiseptic.  Such 
precautions  are  particularly  necessary  in  winter,  and  when  the  roads 
are  dirty.  Especial  care  is  required  if  the  skin  be  perforated,  a> 
the  entrance  of  infective  material  into  the  subcutis  then  is  greatly 

favoured. 

When  suppuration  is  already  established,  the  first  precautK.n 
must  be  thoroughly  to  cleanse  and  disinfect  the  wound,  so  as  t.. 
prevent  further  extension.  After-treatment  is  based  on  general 
principles,  ("old  applications  are  contra-indicated;  more  useful 
is  moist  heat  in  the  form  of  warm  baths  containing  a  disinfectant. 
Immediately  pain  diminishes  and  swelling  commences  to  recede, 
slow  exercise  should  be  giv.ii  to  hasten  resorption. 

Double  precautions  are  r.Mjuired  in  suba|)oneurotic  inHammation. 
When  located  in  the  tctlock  or  near  the  tendon,  lukewarm  bat'iv 
containing  antiseptics  such  as  Cofectant,  carbolic.  &c.,  are  indicated, 
and  immediately  tliictuation  can  be  (h-tected  the  swelling  should  l>e 
opened,  though  due  care  must  be  cxercisi-tl  to  avoid  injuring  l>l.»'d- 
vessels  and  nerves,  or  opening  the  joint  or  tendon  sheath.  Wluii 
the  joint  or  the  tendon  sheath  is  plainly  implicated  (qH-ration  is 
better  avoided,  because  in  such  cases  no  good  can  result,  and  I  In' 
owner  is  apt  to  conclude  that  the  use  of  the  knife  was  responsible  tor 
the  fatal  result. 
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F.     nrs EASES  OF  THE   FOOT. 
As  diseanes  „f  the  feet  are  fully  .lealf  with  i„  Dollar  an,!  Wlu-atiey's 
Horse-Hh.Huig  ami   the   H.-rseV   K„„t,'    it    is   h.-.v  ..ulv   .u.es.arv 
shortly  to  consider  such  ..f  the  infla.nn.a.ury  processes' within   the 
toot  as  have  a  direct  hearing  ..n  veterinary  practi.c. 

(A)  Aci-TK  Inflammation  „k  ;  .k  Ki.;KAT..,iKN..rs  Mkmi.kani:. 

I'OOODKKMATITIS    A(  ITA. 

Acute  InHanunatiun  of  the  kerat.,sten..us  n.en.hrane  is,  with  few 
exceptions,  pro,iu,.e.l  hy  infe,ti.,„  with  n,icr„-urganisn,s.  and  in  n.ost 
cases  .s  preoe.le.l  by  n.echanical  injuries.  On  account  of  the  sensitiv.- 
anuna.  and  sole  being  houn.lc.l  on  one  si.h-  by  the  unvLlding  horny 
box.  and  on  the  other  by  the  os  pedis.  inHanunatory  swdlin...  espcciall'v 
when  of  a  septic  nature,  must  !.<■  painful,  and  tend  to  necrosis.  Th'c 
latter,  though  to  son.c  extent  antagonised  bv  the  great  vascularilv 
of  the  parts,  is  nevertheless  not   infr<.,,uent. 

The  surface  <.f  the  sensitiv  membrane  po.ssesses  a  w..ll-d.-vclop..,l 
stratum  muco.sum.  formed  of  numerous  layers  of  epithelium,  which 
however    show  no  horny  chara.t.r.     Xot  infrecp.entiv  inHammati.  n 
IS  entirely    confined    to    this    without   extending   to  "the    corium     a 

comi.tion    terme.1    sup,-r(i<ial    po Icrmatitis.   in    contra-distin..tion 

to  inHammation  of  the  dccp.r  lying  structures  convsponclinu  to  the 
eonum  and  subcutaneous  connective  tissue,  which  is  termed 
parenchymatous  pododermat  it  is. 

(1)  Pododcrmatitis  supcrficialis  g.-ncrally  follows  exposure  of  the 
tissue  of  the  rete  mucosum  and  entrance  of  infective  material  as  i,, 
nail  puncture.  Septic  products,  &c.,  penetrate  by  the  nail  tra.t  as 
far  as  the  rete  mucosum,  and  may  give  rise  t(.  extended  inHammation 
in  such  eases  we  speak  of  a  prick  or  stab.  If.  on  the  other  hand. 
the  point  of  entrance  was  an  opening  between  the  wall  and  sole. 
the  c(mdition  is  termed  sejiaration  :  wiiile  if  it  occur  in  th.-  angle 
between  the  bar  and  wall,  it  is  called  suppurating  corn. 

Aseptic  inHammation  of  this  tissue,  though  rare,  is  seen  during 
laminitis  and  formation  of  Ik  rn  tumours.  &,..  In  these  cases  the  rete 
"Micosum  is  sometimes  thickened,  as  shown  in  laminitis,  by  increase  in 
width  of  the  white  line.  The  horn  produce.!  during  inHammation  is 
sometimes  changed  in  character,  stained  yellow,  or  infiltrated  witli 
I'lood  (simple  corn).  Infective  podo.lermatitis  supcrficialis,  „a  the 
other  hand,  is  always  accompanied  by  suppuration  ;  the  thick  lavers 
'•I  icle  break  down  under  tlie  action  of  the  infective  material,  though 
exudation  certainly  occurs  in  the  neighbouring  portions  of  the  corium. 
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This  explains  the  tindciuy  of  tl"-  pron-ss  to  remain  rontinod  to  the 
surface.  an<l  to  exteii.l  along  it  towards  tlie  roronet,  or,  when  the 
white  line  is  the  seat  of  attaek.  to  exten.l  alonj;  the  thick  layers  of 
non  horny  rete  cells  of  which  it   consists. 

Though  aseptic  pododerniatitis  sn|M'rficialis  ends  in  resolution  or 
chronic  thickening,  the  infective  form  is  seldom  followed  by  res(.lutioii 
hut  the  pus  escapes  outwardly,  or  into  the  cutis  or  suhcutis.  in  which 
it  produces  inffammation.  That  the  hrokendown  masses  of  r<-tc 
do  at  times  I.ecome  absorbed  is  shown  by  the  spa<es  occasionally 
found  in  the  horn  when  cutting  out  a  hoof.  The  sanu-  condition  is 
often  seen  in  the  claws  of  herbivora.  Sometimes  .several  spaces  arc 
discovered  one  above  the  other,  showing  that  the  process  ims  .K-<\ured 
repeatedly,  and  been  interrupted  by  periods  of  normal  horn  fonualiou. 

As  a  rule,  septic  pododerniatitis  superticialis  ends  in  |MTforation 
outwardly,  though  it  often  recpiires  s\ngieal  assistance.  Th. 
cou(iition  having  been  diagiu>sed  and  the  horn  cut  away,  a  greasy 
blackish  fluid,  termed  horn  ()Us.  escapes,  and  the  animal  soon  rccovcvr 
if  the  parts  be  properly  dressed  and  protccttd  against  fresh  injiUA 
..r  infection.  When,  however,  an  artiticial  opening  is  not  made  thi 
infecting  process  extends,  and  the  pus.  ac<  innulating  between  th( 
lamina-  and  horny  wall.  reach<-s  the  coronet,  where  it  forms  un  abscc^. 

•  between  hair  and  hoof."  Intlanuuation  of  the  lower  border  of  tlu 
lamina-,  or  |H-riphery  of  the  sensitive  sole,  generally  extends  in  tli* 
direction  of  the  white  line,  and  the  pus.  therefore,  tends  to  cscap< 
It  the  het-l.  The  discharge  of  fluid,  grey  or  blackish  material.  terme( 
'•  horn  pus,"  at  the  coronet  or  heels,  and  the  absence  of  marked  swelling 
point  to  the  superflclal  nature  of  the  attack. 

(2)  i'ododermatitis  parenchymatosa  affects  the  corium  or  subcuti> 
and  is  generally  associat«-d  with  disease  of  the  surface,  from  wliul 
it  may  originate,  though  it  also  results  from  deeper  injuries,  lik 
pricks.  &c.  The  poilophyUous  membrane,  or  its  suScutis  forms  th 
seat  of  acute  inflanunation.  accompanied  by  exudation:  .suppuratmi 
almost  always  occurs,  the  pus  being  precisely  similar  in  eharaiic 
to  that  formed  in  other  portions  of  the  skin,  and  appearing  thirl, 
yc'ilow.  and  i  icamy,  while,  if  its  formation  is  accompanied  by  necroM- 
it  may  be  olTensive.  Th<  character  of  the  discharge,  in  fact,  i- 
vcry  valuable  indication  for  diagnostic  purposc-s.  When  whiii 
yellowish  or  creamy,  the  keratogenous  membrane  is  evident  I 
s\ippurating  :  if  reddish,  or  of  the  colour  of  wine  lees,  and  stinkiir. 
it  indicates  diffuse  necrosis  of  the  membrane,  v.hifh,  again,  is  ottr 
accompanied  by  necrosis  of  the  os  pedis;    when  yellowish,  viscou 

•  cinilled."  or  containing  fibrinous  tloeeuli,  and  esiR-cially  if  e.scap.ii 
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I..V  a  sin.K.us  opening  i„  the  ....ronet,  or  flu.  hollow  of  the  imstern 
.t  point.s  to  synovitis  of  the  lower  sosumoi.l  sheath,  or  to  arthritis 
..f  h.-  ,K-dal-jomt.  The  signiHea.ue  of  these  peculiar  eharmlers 
m  the  pus  ,s  agaiu  eontrolle.l  by  the  .legrec  of  pain  ami  geu,>ral 
disturbance.  ^ 

The  attack  may  terminate  either  in  resolution,   abscess    formation 
or   necrosis.     The   first   rarely    happ-us.     M,,,,.   ,,,„,  f  ,^^  ,„; 

ab.scess  forms,  snn.lar  to  those  in  „ther  positions,  an.l  lea<ls  to  either  - 
necrosis  of  the  sensitive  men.bran...  purulent  cellulitis,  or  svsten.i,- 
infection. 

Necrosis  usually  .Icpcn.ls  .,n  infc..tion  with  particularly  virulent 
bacteria,  or  the  necrosis  bacillus,  though  it  is  favoured  by  the  position 
"t  the  senmtive  lamina-  ami  sole  between  tlu-  unyielding  horn  on  the 
..ne  side  and  the  os  pedis  on  the  other,  which  cau.ses  any  ..onsiderable 
swelling  to  iH-  f,.  lowcl  by  sc-vere  compression  ami  interferen.e  with 
circulation       If  the  first   point    involvc-.l  is  one  where  the  .sensitive 
s  ructure  lies  closely  in  contact   with    the  bone  (as  is  the  ca.sc  over 
he  greater  part   of  the  sole  an.l  wall),   necrosis  frequently  attacks 
the    OS    pedis,     l.urulent    cellulitis    eaii.    of    eoiirse,    only  'occur    in 
structures  possessing  a  subcutis.   like  the  frog  and  conmary   l.an.l 
an.    the  po.sterior  sections  of  the  keratogenous  membrane  of  the  wall 
and  sole. 

InHamination  attacks  the. .onncctive  ti.ssuc  lying  below  the  .oromuv 
banc  .  pr.H  ucing  a  sub.„n,nary  inHammation.  which  usually  involves 
.•m-halt  of  the  hoof,  occasi„n,.lly  tl...  whol,-.  and  is  re.-o'>rnis,.,l  hv 
the  .-evere  sHclling  an<l  int.-nse  pain  around  the  coronet.  .Jinfc'tion 
may  extend  into  the  p,.,lal  joint,  the  con.lition  is  -rave  When 
oc<.urring  towanls  the  ba.k  of  the  ...ronct.  this  form  of  inHammation 
generally  leads  to  sinuse^  „  .|uittors.  whi..h.  howver,  aiv  still  mnr.. 
often  the  result  of  suppuration  in  the  posterior  sections  of  the 
sensitive  .sole  or  wall,  where  the  subcu-is  is  in  contact  with  the  lateral 
cartilages. 

I'arcnchymatous  podod,.rmalitis  in  the  sensitiv,.  frog  often  causes 
l.urulent  cellulitis  of  the  plantar  cushion,  ami  is  particularly  dan-erous 
"U  account  of  so  oft.-n  e.Men.ling  to  the  H,.xor  pedis  perf/.rans  rendon' 
and  pro.liie,ng  necrosis.  Purulent  ••ellulitis  of  the  cushion  is  distin- 
guished by  tlK-  violent  pain  shown.  ,.sp,.,.ially  on  dorsal  He.xioi,  of  the 
phalanges.  When  weight  is  place.l  on  the  atfecte.l  limb  the  parts 
lire  kept  in  a  <-ondition  of  excessiv,>  volar  Hexion  ;  weight  can  only 
l.e  borne  for  a  moment,  .-nd  the  animal  puts  down  the  root  with  the 
■  rout  ol  the  wail  (,uite  upright,  (.r  directed  downwards  and  backwards 
>welling  appears  in  the  hollow  of  the  heel  ;   after  some  time  abscesses 
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Fii^  ').">7.  To  ilhi-trat.'  the  su|>(Ttiiial  structures 
involved  in  surjticiil  iiijurieti  of  tlie  foot.  The 
outer  liiteral  eiirtila«e  and  the  tissues  eoveriiifi 
the  lower  siirfaee  of  the  pedal  bone  (sensitive 
froji  and  sensitive  sole)  have  been  removed. 
(I.  '^I'lantar  cushiun  .  a',  li'ilhar  portion  i>f 
plantar  eu.sliion  :  'i".  <lfft  "f  ''""  '''*  '" 
whi.h  rists  the  -  froi;  stay"  ;  '-.  orisrin  of  the 
so-called  ••  suspensc'V  lifanient  of  th"  tiulhs  "  : 
//.  !<niall  elastii^  hand  pas.sinj!  towards  the 
latiral  cartilaue  ;  f.  elastic  hand  arisini,'  from 
lateral  eartila(:e  and  becoiniuj;  inserted  into 
pastern  bone  it  unites  with  l>  ;  (I.  Hni.ill 
tendon  which  arises  from  the  skin  and  In- 
comes attached,  in  common  with  li  and  r,  to 
the  pastern  bone  :  e.  tibro-elastic  supportintJ 
sheath  of  Hexor  pedis  perforans ;  /.  tibro-elastic 
supporting  sheath  oi  Hexor  pedis  |>erforatus  ; 
,j.  rhxor  pedis  pcr!..!r,t-i=  ten.-b-.t,  ;  k  'fiexor  pedis 
perforans  tendon  ;  i.  suspensory  llRament  ; 
k.  lower  surfivce  of  pedal  bone,  to  which  th« 
Ihxor  pedis  perforans  tendon  is  attaehed. 


Fui.  ,">,">«.-  To  illustrate  ih. 
deeper-seated  structures  in- 
volved in  surgical  injuries  of 
the  foot.  RiKht  fore  fool 
seeti  from  behind  and  sliiihlly 
from  ont)  side.  «,  Flexor 
pedis  perforatus  tendon :  '•■ 
two  limbs  formed  liy  it- 
bifurcation;  r.  Hexor  pedi- 
p<'rforans  tendon  :  </.  tibron- 
reinforcintJ  band  of  Rrcat 
sesamoid  sheath  ;  d',  Hliroii- 
supporting  sheath  insertol 
into  gutTraginis  bone  by  fom 
heads:  d",  upper  insert!. m- 
(the  lower  not  visible  m 
tigure)  ;  e,  tibro-eittstio  pli'i' 
covering  the  lower  surface  f 
tlexor  pedis  perforr^ns  and  iw 
scrted  into  sufTraginis  1  oii  • 
at  f';  /,  suspt'nsory  lit-'' 
meiit. 
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form  and  break,  and  not  infreouoiitly  f  ho  plantar  aponourosis  bocomes 

inflamed  and,  later,  ruptured. 
(3)  Kepticiemia  or  general 

infection   Homotimew   results 

from  necrosis  of  the  sensitive 

laminae    or    solo,    es|xMially 

when  the  dist^ast!  attaciks  the 

OS   |)odis.     The   jwdal   veins 

offer  little  resistanee  to   in- 
fective material  penetrating? 

their    walls,    and    reaching 

the  general    circulation. 

Spinola  drew    nttfution    to 

the  fre(|uent  cotuKH^tion  he- 

twet>n  ne<TosiH  of  the  pedal 

bone  and   attacks  of  septi- 
caemia.    The    con.stant   and 

severe  pain  also   canscs  the 

patients   to   lie  continually. 

and,  further,   predisposes  to 

blood-poisoning. 

Causes.     With  the  excep- 
tion of  laniinitis,  which  will 

later  receive  attention,  acute 
inflammation  of  the  sensitive 
structures  of  the  foot  is  due 
to  external  injurious  influ- 
<  ues.  Mechanical  injuries, 
like  bruises,  wounds  by 
driven  or  pickcd-up  nails, 
or  separations  of  the  wall 
allow  of  irritants  reaching  t  In- 
sensitive parts  directly  :  in 
other  cases  the  injinv  is 
thermal,  but  as  the  horny 
box  forms  an  excellent  pro- 
t  e  c  t  i  o  n  against  ordinary 
changes  in  temperature,  and 
as  burns  from  hot -fitting  of 
shoes  are  nowadays  rare. 
>uch  cases  are  much  less 
freijuent.     Pricks  jn  shoeing 


J  "-- ■ 

'ni.  ").")!).  To  illiisliatr  tlii^  juiiitM  and  cloep- 
si'iiti'd  aiti'iii's,  viiiiM  1111(1  iicrvcM  involvpcl  in 
siirnifiil  iiijuiicM  c,f  till-  fiHit.  Right  fore  foot. 
.<rcn  from  (iiluw.  licliiiid.  anil  sonu-what  from 
one  side.  The  outer  latonil  cartilage  is  ro. 
r.  oved.  todctliii-  «itli  sufficient  of  the  [)edal 
bone  to  render  visitile  the  vessel.s,  &c.,  in  it.s 
interior.  The  nervis  aeconipanyina  arteries/*, 
are  shown  too  thick  ;  they  Bhould  he  less 
than  half  as  broad  as  tii.'ure<l.  n.  Digital  artery  ; 
h,  posterior  siidragirial  artery  :  r.  artery  Df 
plantar  cnshion  (cut  tliroiigh)  :  i/.  posterior 
artery  of  coronary  circle;  /.  plantar  artery, 
which  anastomoses  with  its   fellow  within  the 

pedal     I ,    an<l    gives    off    twigs  /',    which 

pass  to  the  antiMior  surface  of  the  |)edal 
hone,  just  .ibove  its  lower  edge  ;  7.  twigs  of 
plantar  artery  supplying  coffin  joint  :  E,  deep 
lateral  layer  of  coronary  plexus,  clothing 
inner  surface  of  lateral  cartilage;  /',  divided 
ends  of  superlicial  paft  of  coronary  plexufi. 
From  these  arise  the  digital  vein  (not  shown) 
//.  plant.ir  vein  :  1,  jiosterior  hr^inrh  of  digital 
nerve  accompanying  vessels  into  pedal  bone ; 
.">,  twigs  of  posterior  branch  passing  towards 
wnsitive  lamina>. 
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or  fxcwwive  piiriiiK  of  lorns  may  bt-  tollowwl  by  irritiitiou,  I'Mpti'lally 
if  thf  roiwJw  an-  very  dirty.      Frontbiti-  of  tho  Iuh-Ih  hiw  Im-imi  mrn. 
ClH-iiiiial  «iibHtaiUH>(*,  like  aciiJs,  i-mployod    by    farricrt*    in    treat iii>! 
A  (lisoasf  of   the  ft't't.  i«onu'tiiiu'> 

(•a^l^H'  iiitlanuuatioii.  But  by 
far  thf  inoxt  frinjuent  and  im- 
portant lauw  of  at'uti'  intlani 
mat  ion  is  infcition  with  |)u 
locciandotlu-r  mitro-parawitts. 
C  Normally,  the  soft  partu  wxv 
prot(rt«'<l  by  the  horny  wall, 
but  as  soon  as  a  fissure  exists. 


„      ..       ....  .        «    .    .  in  eonsecnienee  either  of  prick.- 

Kl<i.  <>tM).     Vertical  eriwHwi-tioii  i)f  a  fiMit  iM'j'ii  •  I        i 

fniin  Iwliiml.     To  illusfnitr  Ih.'  KtrucliirrM   in  sluH'inn,  pickiHt-up  "lails.  the 
iiivolvnl  iamirKiral  iiijuricxof  thif<M.t.    .1.  formation   of    sand-enwks.    <ir 
Ci.roiift  lionp;  A*.  iiavi<-iilar  Ixim:  f.  pedal  .  »■  .i,„  .....n     ,.    ..... 

I,.,„..;  «.  Iat.r«l  .artilup-;  K  antrrio,  Reparation  of  the  %* all,  a  ua> 
piirtion  of  plantar  cuHhion  ;  r.  (liviilcd  pari  is  opened  for  infeetion,  whiili 
ofll.xoriH'.li».porforaii.stc.i(loii:</.  poxici...  j.^  ,.^,„.,.inlly  liable  to  oeeur.  a- 
hiliral  liuaiiuntH  of  iiaviriilar  liiinr  ; /.  Iioni      ,,...'  •  n  i 

«.ill;  m,  lioni  «olr  :  «.  wliilr  litir  :  n.  lion,  the  hoot  is  eoiitiiiually  eoveiv.l 
froit.  with  dirt    eontaining  infective 

substanees.      The    course    and    coiise<iuenccs    of     the     intiammatiuii 

de|H'nd  chiefly  on  the  virulence  of  these  organisms. 

Diagnosis.     'I'he   presence  of  acute  intfaiiimation  of  the  seiisitivi' 

wall  or  sole  may  often   be  di-tectcd 

by  the  |R'culiar  action  of  the  lame 

leg.     As   pressure    within    the    hoof 

is  increased  when  weight   is  thrown 

on    the    limb,     lameness     is     most 

marked  (luring  movement, es|M'cially 

over  stones,  though  in  the  stall  the 

f(H)t  is  often  rested  and  sometimes 

elevated. 

The     foot      must      be     carefully 

e.xamiiuil  to  detect    deformities   or 

fissures  in  the  horn.     (The  manner 

of    conducting    this   e.xasnination   is 

fully     described      in      Dollar      and 


Kiii.  .">t>l.  ViTtical  iTOHN  wctiiiii  "I 
fool  seen  from  ln'liind  (llii^i  snlioii 
ha»  liffii  maili-  iniircr  tlic  lurls  lliaii 
Kiir.  .">»>").  To  iiliLstrati' thr  sirtii 
lures  iiivolvcil  ill  .iiiririral  iujiirii - 
of  llic  fool.  'I.  Piwlcrior  pari  ol 
plaular  iiisliiou  ;  U.  mi'iliaii  riil!;c  "I 
frotf  ;  c.  lali-ral  iMrtilatft- :  i/.  Imiii 
wall  ;  (.  laliial  face  of  fro«  :  /.  point 
of  union  lictwriMi  llii-  liars  and  fro_' 


Wheatley's     "'  Horse-sluK-ing      and 

the   Horse's    Foot.")     Palpation   will   detect    increase<l   warmth   ami 

pain. 

Prognosis.     The  degree  of  danger  depends  chiefly  on  the  po.-<ilion 
and   character  of   the   inflainmation.     Whilst    pododerinatitis  sui.ci 
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HoirtliH  only  proves  (laniicnmN  in  the  u-num  of  the  ImrH.  whence  it 
limy  extend  to  the  |)hinl!ir  rn^-himi,  mid  in  nenenil  yie!dM  readily  to 
treiitnient,  imreiuhyniatoiis  intlainnialion  (.ften  lead^  to  M-vere 
eompheations.  Any  disease  atreefin>{  the  posterior  |M.rtions  of  the 
foot  is  apt  to  prove  serious,  he(aiise  of  the  readiness  with  whieh 
dirtns*.  eeihditis  occurs  in  this  region,  and  of  the  frecpiency  with 
whicli  it  is  succ<-«-(Um1  hy  .|uittor  formation.  dis«.ase  of  the  phuitar 
•  iishion,  naviiiilar  slieath,  or  tfcxor  pedis  |K'rforuns  tendon.  Other 
tilings  Uing  «'<|ual.  injuries  t..  the  hind  are  more  serious  than  thos<' 
to  the  front  f.cl.  hccausc  th*-  hind  Hnd>s  sustain  more  weight  and 
can  U'.ss  easily  Im-  rest, d.  and  also  because  th.v  |K-rform  a  more 
unportant  function  than  <h>  the  front  /.,..  they  n<.t  only  support, 
hut  also  pro,M-l  the  body.  Injuries  of  H,,.  f,.,.t  are  "  also  less 
important  in  heavy  than  in  linht  horses,  because  the  former  can 
ofl<ii  be  made  serviceable  at  a  waikinj;  pac»-.  though  unable  to  trot 
soiuid. 

As  in  many  instances  it  is  impossible  to  discovt-r  the  extent  or 
character  of  the  process,  the  |)ronnosis  must  be  based  on  in.lirwt 
indications.  The  principal  of  these  are  the  (Uyrcc  and  duration  of 
the  pain.  As  a  rule,  the  more  stubborn  and  severe  the  lameness 
the  graver  the  piojjnosis.  cs|K'cially  when  no  .lirect  cause  is  apparent, 
!»s.  for  exampl.-,  when  there  is  no  protrusion  ,,f  s  .ft  tissues.     Necrosi.s 

and  purulent  cellulitis  of  I  he  plantar  cushion,  or  subcoronary  connective 
tissue  are  c.NcecdinKly  daii>j;.Tous.  The  condition  is  also"  very  grave 
when  laminilis  results  from  conlimions  standing  on  the  opposite 
foot,  increast-  in  pain,  especially  when  of  a  lancinating  diaracter, 
inability  to  stand  on  the  alTcclcd  foot,  and  a  rising  temjHTatiire 
mdicale  grave  complications,   like  .Mippuration.  and   necrosis. 

Treatment.  Although  treatment  follows  general  principles.  y<-t 
ill  acute  inttammalion  of  the  sensitive  structures  of  the  f<M.t,  certain 
special  precautions  must  be  borne  in  mind.  The  advice  to  as  far  as 
l)ossible  remove  the  cause  is  eminently  applicable  here.  Aseptic 
|><Mh.dermatitis  schh.m  calls  for  more  than  rest  and  cold  applicati(ms 
m  the  form  of  poultices  or  continued  irrigation.  These  soften  the 
horn  and  permit  it  to  yield  under  the  pressure  of  the  soft  structures, 
while  they  directly  diminish  congestion.  As  a  precaution,  however, 
after  applying  moisture  for  long  periods,  the  hoof  should  be  greasedj 
to  prevent  it  completely  drying  again.  When  lameness  disappears,' 
-pecial  attention   must   be  given  to  shoeing. 

Superficial  inflammation,  accompanied  by  suppuration,  is  best 
Heated  by  tiiinning  the  horii,  and  allowing  the  pus  to  find  early 
c.\it.     An  <.peiiing  of  a  cjuarter  to  half  an  inch  in  circumferenci;  is 
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Hiitficient  to  allow  of  the  thin  fluid  puK  wtoHpiiiK,  »ft*r  which  thi<  ctvvity 
in  washetl  tmt  and  injoot^-d  with  a  diHinfivtant.  F(K)t-batliH  aro 
MometimeM  iiHefiil,  but  only  clean  wat^^r  containing  a  di«inf«rtant 
should  l»e  uwmI.  The  opening  should  Im>  covere<l,  tirnt,  with  a  miixK 
of  cotton-w<M)l  rtaturattHt  in  a  <n«infecling  -solution,  and  then  wi'h  a 
pro|»er  cott(m-w(M)l  dreHHing  tn  exclude  dirt,  and  plenty  of  clean, 
dry  straw  given  as  bedding.  The  dressing  must  be  ri»n«wwl  several 
times  a  day.  As  a  rule,  with  these  pri't-autions,  recovery  oc<!urs 
in  five  to  eight  days.  As  already  remarked,  particular  i'un>  is  re<|uir<Ml 
when  inflammation  alTects  the  bars. 

The  treatment  of  parenchymatous  |MMl(Mlermatitis,  a<-cotnpanie<l 
by  suppuratitm,  requires  greater  care.  To  prevent  the  ot^currence 
of  purulent  cellulitis,  pus  nuist  be  allowwl  free  exit.  The  diseased 
area  should,  therefore,  be  ex|K»se<l  as  far  as  possible,  and  neighbouring 
parts  thinned,  though  without  r«'nu)ving  more  horn  than  is  absolutely 
necessary.  Thinning  the  horn  relieves  inflammatory  swelling  around 
the  suppurating  centre.  The  next  precaution  is  to  remove  all  piitre 
fying  material  from  the  inflamed  cavity.  For  this  purpost^  the  part^ 
are  carefully  washed  with  sublimate  solution,  or,  if  neccs.'iary. 
immersed  in  a  disinfectant  foot  bath.  They  are  next  rinsed  with 
sublimate  or  carbolic  solution,  a  tampon  saturalf-d  with  the  same 
material  applied  to  the  exposed  soft  tissues,  and  a  pressure  drc^sini; 
fastened  over  all.  It  is  often  lu'ces.sary  to  inject  the  part^  witli 
10  |H'r  cent,  chloriile  of  zinc  solution,  or  hydrogen  imroxide 

A   pressure   dressing  answers   the   double   pin'pos«>   of   protect int: 
the  inflamed  spot  from  dirt  and  the  entrance  of  fresh  infective  miitei  ihI. 
antlof  preventing  protrusion  of  grantdations.     To  reim-dy  thi.--  iiotdinu 
succeeds    better    than    steady    pressure,    assisted,    if    necessurv,    li\ 
astringents  like  alum  and  tannin,  or  even  by  nitrate  of  silver.      I  >u>t  mil' 
the  granidations   with   iodoform   or  other  disinfectant    powiiei    nU.i 
helps  to  combat   the  inflammation.     Very  >^|»'<ial  care   is  oi  !eii   '    v 
when  the  pus  is  offensive.     Foot  baths  are  usetiil  on  acroiuii        t-«».  <\ 
cleai'.sing  the  point    attacked,   but    as  tln-y  fiivour  prolapse 
tissues,   a   pressure   dressing   should    be   appiie*!.      \s   soon     - 
puration  stops,  the  soft  parts  must  be  protected  by  i  leaiis  oi  ...  ia« — -it  _ 
of  tar  and  tow.  until  they  again  become  cove'-ed   with    tiraia.      !'! 
dressing   shoidd    not    be   removed   until  the    ^^und    na»    T«i.m>Hiif' 
cicatrised,   when  a   well-fitting   shoe,   protetituiL.   the    liwwwmwi    !»i 
until  the  new  horn  beconu's  sufficiently  strong     -;  -aajiUnu- 

In    necrosis    of   the   sensitive   sole    the   atte  ie(i    pom'     an- 
completely  exposed,  the  dead  tissue  removed,  ajui  ns&e  trer—:  t»"— 
exit    given    to   discharge.     Necrotic    portions  tit***    aT»-    irra-?.- 
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with  (IrcHMing-forei  (m  or  rcmuvr*!  with  thf  I'lirrttr,  niter  whinh  th»i 
piirtH  are  treHttnl  hm  deM-ribetl. 


I 


I.    PRICKS  OR  STABS  IN  SHOEING. 

TiiK  wiiHitivf  itortiiins  df  tho  f«M>t  are  somrtimt's  injuretl  during 
HhcH-ing  by  inlHilirfi  tt-d  iuiiIh,  with  coiKWHjiU'iiriM  of  n  very  viirying 
chiiriu'ttT.  T\\v  vWu'i  factor  iipiK'urs  to  he  iiitVrtioii,  though  tiie 
(h'gn-e  of  injury  \An\H  no  iinonxidtTHhlc ro/«  in  (h'torniining  the  result. 
When  the  nail  only  }H'nctriilo«  th«'  ncightxiurhoiMl  of  the  rtto  inucoHuni, 
or  iiijurt-s  this  iilonc  a  sujM>rti<ial  intianunatioti  n  ••uhn,  with  the 
ubove-dfscriJRHl  consi'tiufnfes.  Mut  if,  inHtcad.  |iortioiiH  of  'he 
c'liticidar  structurt's  ciintaining  conru'tfivt'  tisiuc  an-  .ifT<'ct«'<l,  the 
UMual,  thougii  not  invarial)l<-. 
ri'sidt  is  an  attack  of  parenchy- 
matous intiainniation.  Tlie  attack 
may  often  l»e  avoided  by  ininic<ii' 
ately  withdrawing  the  nail  and 
closing  its  track  hy  tar,  wax,  or 
i>y  burning  the  horn,  thus  jirc- 
venting  infection  of  the  wound; 
a  proof  that  it  is  not  the  injury, 
but  tlu-  infection  it  facilitate- 
which  caiiscM  inHaminatitui.  .\ 
seconil  nail  should  n(>t  be  drivi-n 
at  the  same  spot,  as  it  would 
again  o)K'n  the  path  for  infe<-tion. 
The  OS  pedis  is  oci^asionally 
nijured  by  driven  nails,  though  necrosis  resulting  from  iiiHainmalion 
sliould    not    be   mistaken    for   fnuture  produced  by  a  nail. 

The  course  of  these  injuries  varies  gn-atly.  Superficial  injuries 
-iimctimes  heal,  without  proceeding  to  suppuration,  in  six  to  eight 
days  under  local  treatment  and  rest.  I'odiMlermatitis  superticialis 
iiroduced  by  pricks  i>  generally  followed  by  suppura;ion:  infection 
I'xtends.  and  the  pus.  if  not  furnished  with  an  outlet,  breaks  through 
at  :hc  coronet  at  a  point  correspimding  in  position  with  the  misdirected 
iiail      Although  in  such  cases  spontaneous  recovery  is  usual,  it  saves 

line,  and  the  possibility  of  complicaticms,  if  an  exit  for  pus  be  provided 

t  s(tn\e  point  in  the  white  line. 

As  pricks  and  stabs  only  occur  in  those  portions  of  the  sensitive 

tnictures  which  lie  inunediately  in  contact  with  the  os  pedis,  and  are 
improvided  with  subcutis,  purulent  cellulitis  is  a  comparatively  rare 


MV2.  CiuH-  Mctinii  (if  II  sciiiiiil  anil 
hiII—IiikI  hiiiif.  ••Iiowiii;.'  till-  |irH|>rr 
|ii'Hitiiiti  iif  till'  iiuils.  II.  I'i'iliil  liiiiii'  ; 
li.  >rllsiliM'  snlr  ;  r.  Iiiilliy  :<ipIi'  :  </.  Iioril 
wall  ;  1',  (lark  I  ciliiunil  oiUci  layr  nt 
iIm   :    /,  laniiiial  shnith  :  7.  nail". 
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complication,  necrosis  of  the  lamina,  and  even  of  the  os  pedis,  lieinj; 
more  f  (luently  seen.  As  already  remarked,  the  result  depends 
more  on  the  kind  and  degree  of  infection  than  on  the  extent  of  injiny. 
Direct  injuries  of  the  bone  lead,  as  a  rule,  to  necrosis,  which  is  apt  td 
invade  the  neighbouring  sensitive  structures. 

The  diagnosis  is  based  partly  on  the  fact  that  the  horse  goes  lame 
soon  after  shoeing  and  partly  on  examination  of  the  hoof.  For  this 
purpose  the  shoe  is  removed,  and  the  ground  surface  of  the  hoof,  and 
especially  of  the  white  line,  well  cut  out,  so  that  the  position  of  each 
nail-hole  can  easily  be  detected.  If  it  is  necessary  to  exj)ose  a  nail 
tract,  it  should  first  be  followed  thnuigh  the  horn  of  the  sole  and 
white  line,  the  wall  being  spared,  so  as  to  preserve  a  sutticient  bearing 
surface  for  the  next  sh(H>ing. 

Causes.  Want  of  care  and  skill  on  the  part  of  the  farrier  is  the 
usual  cause  of  stabs  or  pricks,  though  they  may  be  due  to  bad  feet 
and  to  the  animal's  restlessness,  without  any  fault  on  the  part  id 
the  farrier.  Carelessness  in  shoeing  is  shown  by  the  nail  holes  hcinj; 
misdirected,  and  by  their  occurring  at  points  where  there  was  nut 
sufficient  honi  to  warrant  the  driving  of  a  nail.  The  usual  caust- 
of  stabbing  arc  coarsely -punched  nail  holes  and  insufficient  horn  : 
stubs  left  in  the  feet  rarely  wcasion  pri<'ks  by  causing  the  nail  tn 
deviate  from  its  normal  direction. 

The  first  step  in  treatment  is  to  rcniovi-  the  nail  and  shoe. 
Providitl  suppuration  has  not  set  in.  cold  applications,  in  the  form  nt 
antiseptic  f(M)t-baths  or  poultices,  may  be  tric<l.  The  part  must  lie 
cleanse*!,  and  infection  prcvcnt«'d  by  applying  a  suitable  dressing. 
Once  suppuration  wcurs,  trcatnunt  follows  the  above  (lcs(  rilxd 
priiu'iples. 
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II.     PICKED-UP  NAILS.     PURULENT  CELLULITIS  OF  THE  PLANTAR 
CUSHION.    RESECTION  OF  THE  FLEXOR  PEDIS  PERFORANS. 

TiiK  above  title  will,  for  <(tnvcnience,  be  regarded  as  indudinii  all 
injuries  ca\ised  by  the  animal  trciuling  on  foreign  bodies  which  thn- 
IM'iietratc  the  soft  structures  of  the  foot.  Such  bodies  include  naiK 
and  wire,  as  well  as  pieces  of  iron  or  glass.  As  the  horny  .sole  usuall\ 
otTers  sufficient  protection,  such  foreign  bodies  almost  invarial)l\ 
enter  through  the  frog,  and  may  injure  the  plantar  cushion,  nr  pcrfor.iit- 
tendon,  navicular  sheath,  os  jM-dis,  os  naviculare.  or  pc<lal  joint 
On  account  of  their  different  behaviour  when  injured,  we  distinguish 
(I)  a  horny  frog,  (2)  a  sensitive  layer,  and  (',\)  a  fibro  fatty  frog.  Tli' 
two  latter  are  usually  included  under  the  term    "  plantar  cushion 
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The  t'oreip;n  Ixxly  usimlly  jrlides  oH  tin-  bars  ami  peiietniteM  the  side 
or  furrow  of  the  frojj. 


Fio.   iifi:). — <)(H'i'iiticiti   fur   partial   rcicctiini  nf   Ihr  apouciuosLs  of  the  ticxiir  pedis 

{H'rfdraiis  ti'iidoii. 


Ki(i.  "it)4.  — Opcralioirjiir  coniplctc  rfwctioii  iif  llic  upimi'iirosiH  of  tlii'  Hcxor  [Kdis 
piTfimms  tiMidoii.  A.  Cut  surface  of  froj;  and  plantar  eusliioii  ;  li.  section  of  the 
.■tjH-iii'iir.v-i-  ..f  l!ir-  llr-x^-i  t*-ii-l"!i  ;  ('.  p.-tclir  itifcrinr  surface  iif  llic  ii.-ivieular 
Inme  ;  l>.  inlerosMcous  ligament  ;  K.  oliliipw  section  of  the  uponeurosis  of  the  tiexor 
tendon  ;  F,  tendinous  surface  of  navicular  hone  cleaned  by  cun'ttin{{. 
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Provided  injury  is  confined  to  the  surface  of  the  sensitive  frog, 
no  bad  results  usually  follow  ;  but  should  the  plantar  cushion  be 
involved,  diffuse  purulent  cellulitia  may  set  in,  suppuration  mtiy 
extend  to  the  perforans  tendon,  and  be  followed  by  necrosis  of  tlu> 
latter  and  by  suppuration  in  the  navicular  bursa.  The  condition 
is  then  excessively  dangerous,  and  animals  may  succumb  if  treatment 
be  delayed.  The  rapidity  of  the  process  is  largely  determined  by 
the  virulence  of  the  infective  material. 

Prognosis  depends,  theieiore,  firstly  on  the  position  of  the  injury, 
and  afterwards  on  its  extent  and  the  character  of  the  infection.  Tlu- 
depth  of  the  wound  may  be  determined  by  the  length  of  the  foreign 
btMly  removed,  and  sometimes  by  probing ;  but  as  the  probe  may 
easily  become  the  vehicle  for  introducing  infective  material  into 
the  d(  pths  of  the  wound,  it  should  be  used  with  considerable  care. 

The  position  of  the  injury  is  important,  the  most  dangerous  spot 
being  the  centre  of  the  frog,  immediately  above  which  lies  the  naviculiir 
bone  covered  by  the  flexor  pedis  perforan-'^  tendon.  Injuries  at  tin- 
point  of  the  frog  may  extend  to  the  lower  surface  of  the  os  pedis, 
causing  necrosis,  which,  however,  is  seldom  so  dangerous  as  disease 
of  the  tendon  or  bursa,  because  necrosis  usually  remains  confined 
to  one  spot,  and  healing  occurs  after  exfoliation,  even  though  the 
latter  occupy  a  ccmsiderable  time  (three  to  four  weeks).  Severe 
lamene,-*s,  and  .symptoms  of  diffuse  purulent  inflammation  of  the 
plantar  cushion,  are  always  giave.  On  attempting  to  bear  weight 
(m  the  foot,  the  latter  shows  excessive  volar  flexion,  swelling  appears 
in  the  heel,  and  pain  is  exhibited  on  forcibly  flexing  the  toe. 

Treatment.  The  chief  indications  are  to  prevent  infection,  to  ills 
infect  the  wound,  and  to  limit  mflammation.  After  carefully 
removing  the  foreign  Ixnly  and  taking  precautions  against  any  particles 
being  left  behind,  the  entire  hoof  must  be  pared  as  for  shoeing,  and 
any  loose  fragments  of  horn  removed  from  the  sole  or  frog.  The 
track  of  the  nail  should  then  be  cut  out  until  the  injured  tissues  arc 
exposed.  The  funnel-shaped  opening,  ami,  if  possible,  the  wound 
of  the  tissues,  are  then  washed  out  with  a  a  disinfectant  (a 
syringe  is  useful) ;  or  the  parts  can  be  swabbed  with  a  tampon  saturated 
with  10  per  cent,  chloride  of  zinc  solution  or  hydrogen  peroxide. 
.As  the  chief  object  is  to  keep  the  woiuid  disinfected,  a  dressinir 
nu)istened  with  sonu^  <iisinfeeting  fl»iid  is  applied  over  all. 

Should  pain  increase  during  the  next  few  days,  the  wound  should 
be  cautiously  o|M'ned  up,  and  imprisoned  discharge  allowed  to  escapt 
sifter  which  the  font   is  inimersed  twice  a  day,  fur  one  to  two    h<>ur- 
at  a  time,  in  a  bath  containing  some  disinfectant.     Plenty  of  clean 
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straw  bedding  nni«t  bt-  given,  and  the  ilresHing  moiHtened  five  or 
six  times  a  day. 

To  sum  up,  the  object  of  treatment  is,  to  confine  the  inflammation 
to  the  point  of  injury,  for  which  purpose  it  is  necessary  to  keep  the 
parts  thoroughly  clean,  to  avoid  retention  of  pus  or  wound  discharge 
and  prevent  extension  of  infection. 

When  pain  decreases,  a  dry  dressing  is  sufficient ;  and  as  soon  as 
inflammation  or  suppuration  stops,  a  splint  dressing  can  be  applied  to 
protect  the  soft  parts,  which  are  only  covered  with  a  very  thin  layer 
of  horn.  The  sole  is  smeared  with  tar  and  covered  with  tow,  which 
is  retained  by  means  of  two  hoop-iron  splints  placed  one  over  the 
other  in  the  form  of  a  cross,  with  their  ends  thrust  under  the  shoe. 
Provitled  the  roads  are  dry.  the  horse  can  work  with  this  protection, 
but  in  wet  weather  it  is  better  to  give  a  few  days'  further  rest  in 
the  stable. 

When  suppuration  is  confined  to  a  portion  of  the  fibro-fatty  frog, 
precautions  shoukl  be  taken  against  further  infection  and  retention  of 
pus,  which  would  lead  to  diffuse  ce.   ilitis  of  the  whole  structure. 

In  cases  where  the  perforans  tendon  and  its  bu-sa  are  still  intact, 
it  is  sometimes  useful  to  scrape  out  the  wound  with  a  curette.  This 
removes  the  infected  granulation  tissue  which  forms  rapidly  and 
constitutes  an  obstacle  to  the  escape  of  wound  discharge.  After 
sp<mging  out  with  chloride  of  zinc  solution,  a  tampon,  moistened 
with  the  same  fliiid,  is  thrust  into  tlie  wound,  and  a  dressing 
applied. 

Disease  of  the  perforans  tendon  can  i!i  general  only  be  cured  by 
resection.  The  pnK-cdure  is  as  follows : — On  the  day  preceding 
operation,  the  st)k'.  frog,  and  especially  the  bars,  are  very  thorouglily 
thinned,  the  foot  is  scraped,  washetl  and  cleansed,  the  hair  clipped 
carefully  away  as  high  as  the  fetk)ck,  and  the  limb  immersed  for  an 
hour  in  a  bucket  of  strong  disinfecting  solution.  Whilst  immersed 
it  is  subjected  to  a  thorough  scrubbing  with  a  clean  stiff  brush. 
Immediately  after  removal  the  foot  and  hoof  niu.st  be  completely 
envelo|HKl  in  clean  cloths  saturated  with  a  disinfecting  solution. 

Next  day  the  horse  is  cast.  The  afiected  foot  is  relea.sed,  the  sole, 
frog,  and  bars  still  further  thi;uu'd,  and  the  sensitive  frog  is  exposed 
so  as  to  allow  any  necrotic  portions  eitlier  of  the  frog  or  tendon  to  be 
removed.  An  Ksmarchs  bandage  is  then  applied  to  the  limb,  com- 
mencing at  the  coronet  and  extending  to  above  the  knee,  at  which 
point  a  stout  rubber  cord  under  tension  is  passed  several  times  round 
the  limb  and  the  ends  tied  together.  This  secures  the  operator 
against  troublesome  bleeding.     The  foot  to  be  operated  on  may  then 
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be  fastened  to  the  other  limb  of  the  same  side  by  means  of  webbinn. 
Meantime  the  horse  is  ana'sthetised. 

Two  methods  of  proctHhire  are  at  the  operator's  disposal,  in  the 
first  of  which  only  a  portion  of  the  point  of  the  frog  is  removed,  in 
the  second  the  whole.  The  first  method  is  often  sutticient  to  discrlose 
the  disea.st>d  tissues,  and  it  has  the  advantage  of  producing  a  much 
smaller,  and  therefore  more  rapidly-healing,  wound  than  the  second. 
The  sole,  frog,  and  bars  having  Imh^u  pared  until  they  yield  every 
where  to  a  slight  pressure  with  the  finger,  a  grooved  director  is  passed 
into  the  sinus,  which  is  freely  laid  o|kmi  to  its  extremity.  Using  tiic 
curvwl  knives  shown  in  Fig.  r)tl!t,  the  e<lges  of  flu-  wound  and 
the  plai;tar  cushion  are  then  removcii  so  as  to  produce  an  elliptical 
opening,  at  the  bas«?  of  which  lies  the  jH-rforans  tinilon.  If  the 
superficial  fibres  of  the  tendon  are  necrotic  the  operator  nuiy  conlinc 
hiuLself  to  removing  such  diseased  tissue.  Hut  much  uiore  frei|ucnl'- 
he  finds  it  necessary  to  remove  the  entire  thi<'kness  of  the  tenili.ii 
In-neath  the  diseased  spot  and  to  extend  his  iiuision  laterally  so  a- 
to  o|M'rate  in  sound  tissue.  The  portion  of  the  navicular  so  exposed 
may  Ik»  curette*!,  if  it  show  signs  of  disease.  The  wounil  is  then 
wasted  out  with  a  disinfectant,  dusted  frwly  with  icKloform,  and 
fill«"l  with  masses  of  disinfected  tow,  or  wood-wool. 

When  carefully  |H'rformed  this  partial  ojH'ration  is  sometimes 
rapidly  successful,  but  on  the  whole  it  is  apt  to  prove  inicertain.  and 
to  be  followe<l  by  troublesome  complications.  The  tendon  sheath 
becomes  the  seat  of  suppmating  synovitis  ;  the  navicular  bone  shows 
su|H'rficial  necrosis  ;  abscesses  break  in  the  flexure  of  the  pastern, 
and  ihe  remaining  portion  of  the  flexor  tendon  becomes  ne.rotic. 
In  really  grave  cases  where  o|H'rati(m  of  this  nature  is  neeessaiy 
it  is  usually  best  at  once  to  |H'rform  the  operatioti  implicating  both 
sides  of  the  frog. 

The  preliminary  precauticms  are  as  before  menti(med.  The  fo<it 
should  be  extended  by  an  assi.stant,  and  the  plantar  cushion  divided 
transversely  close  to  its  base,  with  the  dovible-eilged  curved  knitc 
already  referred  to.  The  section  should  be  at  an  oblii|ue  angle  with 
the  general  surface  of  the  frog,  and  in  such  a  direction  that  when 
prolonged  inwards  it  will  mwt  the  posterior  edge  of  the  navicular 
bone.  The  half -detached  fragment  of  the  plantar  cushion  is  then 
grasjxid  with  forceps  and  freed  from  its  lateral  adhesions  by  iw< 
cuts  along  the  lateral  lacuna?  of  the  frog.  The  deep  face  of  the  plantar 
cushion  is  in  contact   with  the  flexor  aponeurosis. 

Using  both  hands  to  steady  tlit-  knife,  tliu  ojHi.itor  ni>w  divides  t\u 
aponeurotic  portion  of  the  tendon  transversely  close  to  the  posterior 
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border  of  the  navicular  hone  with  on»>  Hteady  tut.  The  portion  of 
the  aponeurosiH  thus  freed  i.s  next  divided  along  the  middle  line  from 
before  backwards  as  far  as  the  up|)er  margin  of  the  navicidar  bone, 
the  margins  are  reflected  and  each  is  carefully  dissected  free.  Again 
grasping  the  knife  with  both  hands,  the  operator  makes  a  semi- 
circidar  sweeping  cut  along  the  edge  of  the  semi-lunar  crest,  thus 
dividing  the  lower  insertion  of  the  aponeurosis  into  the  os  |)edis. 
The  pieces  are  then  removed. 

The  fibro-cartilage  covering  the  lower  surface  of  the  navicular 
bone  is  next  removed  by  the  vigorous  use  of  the  curette.  If  the 
primary  injury  extend  to  the  point  of  insertion  of  the  plantar 
aponeurosis  the  terminal  fibres  of  the  tendon  must  be  carefully  removed 
and  the  semi-lunar  crest  curetted,  care  being  taken,  however,  not  to 
open  the  joint  between  the  navicular  bone  and  the  os  pedis.  If, 
however,  the  insertion  of  the  aponeurosis  is  healthy  the  semi-lunar 
crest  should  not  be  touched  ;  the  fibrous  layer  which  covers  it  soon 
be<!ome8  vascular,  and  granulates  rapidly  provided  it  be  protected 
from  infection.  Wherever  necrosis  exists  it  is  absolutely  imperative 
to  remove  the  whole  of  the  disea,sed  tissue,  and,  in  fact,  to  encroach 
a  little  on  the  atljoining  healthy  parts.  To  overlook  a  fragment  of 
diseased  tissue  is  to  risk  the  necessity  for  operating  anew  and  under 
much  more  difficult  conditions.  The  cavity  is  sponged  with  a  10  per 
cent,  solution  of  chloride  of  zinc,  rinsed  with  carbolic  solution, 
powdered  with  iodoform,  salol  or  calomel,  firmly  packed  with  masses 
of  tow,  moistened  with  carbolic  or  sublinuite,  and  a  moi.st  dressing 
applied  over  all.  French  operators  touch  any  point  in  the  wound  which 
may  appear  likely  to  undi-rgo  retrogressive  changes  with  tincture  of 
iodine.  The  space  is  tilled  with  tow,  partly  to  check  the  bleeding 
which  follows  removal  of  the  tourui(iuet,  partly  to  restore  the  tibro- 
fatty  frog  and  its  sensitive  covering  to  their  normal  position.  Next 
day  the  dressing  is  removed,  the  wound  rinsed  out  with  disinfectants, 
and  the  dressing  renewed,  but  the  cavity  is  only  loosely  tilled  with 
carbolic  tow  or  jute.  This  .second  dressing  remains  in  position  eight 
to  t«n  days,  provided  it  is  not  wet  through  with  discharge,  and 
neither  fever  nor  severe  pain  has  sot  in.  In  the  interval  the  walls 
of  the  space  have  everywhere  become  covered  with  granulations — 
in  favourable  ca-st's  without  any  trace  of  pus  formation.  The 
dressing  is  then  renewed  every  foi"'  or  five  days  ;  and  tvs  the  cavity 
Klls  with  granulations,  less  material  is  used.  Finally,  heaUng  be- 
comes complete  ;  the  frog  m  uo.ssibly  appear  rather  shortened, 
hut.  JUS  fi  rule,  no  other  deform  ;  re!ii;uti>i.  Krcitch  .ind  (Jerman 
operators    often    return  horses  to  work    in   four    t<.    six  weeks,  but 


H.S. 


3  Y 


H 


u 


r    I 


1058 


DISKASEH   OF  THR   FOOT. 


Ui 


S 

^     1: 


m 

"1-1, 


n 


ill 

l 


it  is  best  to  keep  a  protective  dressing  splinted  on  the  sole  for 
some  time. 

A  very  convenient  method  of  applying  the  above  dressings  is  by 
means  of  a  shoe  fitted  with  a  thin  iron  plat«  of  sufficient  size  to  fill  up 
the  entire  space  between  the  limbs  of  the  shoe,  to  which  it  is  fa8t«ne<l 
by  screws.     (See  "  Horsc-shoeing  and  the  Horse's  Foot.") 

The  best  results  are  seen  in  heavy  draught-horses.  In  carriage 
and  trotting  horses  slight  lameness  may  jiersist  for  a  considerable 
time,  though  it  seldom  proves  permanent.  (Full  clinical  details  of 
several  cases  of  resection  of  the  flexor  tendon  are  given  in  "  Clinical 
Veterinary  Medicine  and  Surgery.") 

Partial  resection  of  the  flexor  tendon  is  not  to  be  recommended, 
because  the  navicular  bursa  is  generally  implicated,  and  therefore, 
after  removal  of  the  necrotic  portion,  purulent  bursitis  c(mtinues,  and 
leads  to  fresh  necrosis  of  the  tendon.  For  this  reason  report**  of 
success  after  partial  resection  of  the  perforans  tendon  are  to  be  reeeivi'd 
with  caution.  The  fact  that  recovery  has  been  describtnl  as  occurring 
in  eight  to  fourteen  days,  or  even  earlier,  shows  that  the  cases  were 
not  cases  of  necrosis  of  the  flexor  tendon,  but  only  of  the  tibro-fatty 
frog.  In  these  it  is  often  sufficient  freely  to  scrape  the  parts  with 
the  curette. 

III.— TREADS    AND    INJURIES    TO    THE    CORONET.    PURULENT 
INFLAMMATION  OF  THE  SUBCORONARY  CONNECTIVE  TISSUE. 

Treau  is  usually  a  self-inflicted  uijury,  and  produced  by  the  heel 
of  one  foot  treading  on  the  coronet  of  another ;  hi  pair  horse  work 
the  bruLse  may  be  caused  by  the  second  horse.  Contused  wounds 
of  the  coronet  cau»e<l  by  carriage  or  omnibus  wheels  at  first  present 
somewhat  similar  appearances,  but  affect  to  a  greater  degree  the  deep- 
seated  tissues,  produce  at  a  later  stage  distortion  of  the  hoof,  and, 
worst  of  all,  are  apt  to  be  followed  by  the  formation  of  extensive 
exosto,ses  and  permanent  lameness.  Either  the  coronary  band,  the 
upper  portion  of  the  wall,  or  the  skin  is  divided,  and  the  injury  often 
extends  to  subcutaneous  structures,  to  the  tendon  of  the  extensor 
pedis,  to  the  lateral  cartilage,  or  to  the  os  pedis,  and  may  even  open 
the  pedal-joint.  The  danger  is  increased  by  the  fact  of  the  wound 
being  bruised  and  infected  from  the  beginning,  for  which  reason  treail> 
seldom  heal  by  primary  intention,  and  generally  show  a  tendeiu-v 
to  necrosis.  The  structure  and  position  of  the  injured  part  favour 
this  ;  the  tendon,  the  os  pedis,  and  the  lateral  cartilage  are  readily 
attacked,  whilst  necrosis  is  favoured  by  the  surroundings  of  lii-: 
coronary    band,    in    which    acute    inflammatory    swellings    greatly 
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interfere  with  nutrition,  in  cor  teqiience  of  the  unyielding  ehanioter 
of  the  horny  wall.  Finally,  as  treads  nio»t  frequently  occur  during 
winter,  the  tissues  are  exposed  to  the  action  oi  cold  and  dirt,  which 
are  specially  injurious.  At  this  season  of  the  year  slight  injuries  Ui 
the  coronet  are  readily  followed  by  severe  sloughin'j  processi's, 
which  show  a  strong  tendeiuty  to  extend  to  the  siusitive  lamina'. 
Again,  infection  of  the  loosj'  connective  tissue  lying  under  the  coronary 
band  often  leads  to  ditf\ise  cellulitis,  which  inuy  extend  to  the  iM-dal- 
joint,  and  give  ri.se  to  incurable  purulent  intlauunation. 

Destruction  of  as«H'tion  of  the  coronary  band  is  followed  by  cessation 
in  the  secretion  of  horn  at  that  particular  point,  .\cute  intianunation 
of  the  band  also  interrupts  the  formation  of  horn,  and  pnKliu-es  a 
cavity  in  the  horny  wall,  the  width  and  length  of  which  depend  on 
the  size  of  the  region  atfecte<l  and  on  the  time  during  which 
intlamniation  persists;  the  longer  the  liuu',  tin-  greater  the  perin-n- 
dicular  nieasurement  of  the  cavity  ,  the  greater  the  extent  of  coronary 
band  involve*!,  the  broader  the  resulting  defect.  When  horn 
production  is  permanently  checkeil.  a  depression  forms  in  the  wall, 
and  gradually  grows  downwards  until  it  extends  from  the  coronet 
to  the  ground  surface  of  the  foot.  To  di.s«'over  whether  the  horny 
wail  will  again  recover  its  normal  sha|H>,  the  horn  below  the  et)ronary 
band  must  be  inspected. 

A  further  obstacle  to  recovery  consists  in  the  papillae  of  the  coronary 
band  becoming  thrust  out  of  place,  and  not  returning  to  their  nornuil 
position.  During  acute  intlammation  the  papilhe  of  the  conmary 
band  are  displaced  relatively  to  one  another,  and  must  regain  their 
former  position  before  they  can  again  produce  a  normal  growth  of 
horn.  This  is  effected  by  the  neighbouring  papilhe,  which  have  not 
suffered  displacement.  As  the  growth  of  horn  starts  from  the 
periphery  of  the  injury,  the  diseased  aiul  displaced  papilla'  are  gradually 
brought  into  position  by  the  growth  of  neighbouring  horn  tubules  ; 
and  as  repair  proceeds,  the  normal  state  is  restored.  Sonu'tinies 
the  growth  of  horn  is  irregular,  because  it  sets  in  In't'ore  swelling  has 
completely  disappeared,  and  the  papilla;  are  unable  to  take  up  tiuir 
normal  position  ;  or,  agaiti.  horn  production  does  not  proceetl 
regularly  from  the  periphery  towards  the  <rentre  of  the  injury.  The 
displaee<l  papilla'  then  become  tixetl  in  their  abnormal  position, 
and  produce  a  horny  prominence  on  the  coronet,  in  consequence  of 
certain  of  them  not  contributing  to  the  formation  of  the  wall,  but 
producing  independent  masses  of  horn.  The  horny  wall  then  shows 
a  defect  at  the  point  in  question,  which  detracts  from  its  solidity. 
Sometimes  the  exterior  of  the  wall  is  thickcne<l,  because  Iwrn  formation 
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goes  on  while  the  coronet  in  Htill  swollen.  In  exceptional  coHeti,  this 
thickening  may  take  place  on  the  inner  Hurface,  producing  a  horn 
tumour. 

In  addition  to  »ucli  complications,  more  dangerous  consequences 
may  follow  treiuls.  If,  for  instance,  in  consequence  of  dirwt  injury 
to  the  joint,  or  its  infection  during  an  attack  of  purulent  cellulitis  in 
the  Hubc^ororuiry  connwtive  tixsue,  or  of  extennion  of  necroHis  towards 
the  depths,  purulent  inflammation  attacks  the  pedal-joint,  the 
condition  becomes  incurable. 

Necrosis  of  the  extensor  jMsdis  tendon  produces  severe  lameness ; 
when  the  foot  is  extended,  or  attempts  are  ma^lo  to  bear  weight  on  it, 
the  lower  part  of  the  limb  asMumesa  {M>sition  of  excessive  volar  flexion. 
The  conditicm,  however,  may  involve  no  permanent  injury,  the 
defect  in  the  tendon  being  rtiplaced  by  connective  tissue,  whicii 
firmly  unites  the  ends.  Extension  of  necrosis  to  the  sensitive  laniina> 
is  dangerous,  because  of  its  tendency  to  involve  large  areas,  leading  U) 
diffuse  inflammation  of  the  sensitive  structures,  which  may  be  followttl 
by  loss  of  the  hoof.  Necrosis  of  the  lateral  cartilage  always  produces 
quittor. 

Prognosis.  The  consequences  of  treads  may  be  exceedingly  varied. 
The  following  points  are  of  chief  importance  ; — 

(1)  The  position  and  extent  of  injury.  The  more  nearly  tlic 
injury  approaches  the  coronary  band,  the  graver  it  becomes.  If 
the  skin  and  upper  part  of  the  homy  wall  are  alone  injured,  and  the 
wound  is  not  deep,  healing  soon  follows ;  but  treatis  on  the  coronary 
band  not  only  offer  great  obstacles  to  treatment,  but  may  uivolve 
the  pedal-joii»t,  especially  in  the  small,  clean  feet  of  well-bred  horses. 
At  the  centre  of  the  toe  the  pedal-joint  lies  scarcely  more  than 
J  of  an  mch  below  the  coronary  border  of  the  horn,  but  as  we  pa.ss 
back  it  recedes  from  the  coronet,  and  is  therefore  less  easily  injurwl. 
For  this  reason,  and  also  because  of  the  danger  of  injury  to  the  extensor 
pedis  tendon,  injuries  at  the  front  are  always  more  dangerous  thau 
those  at  the  side  of  the  foot. 

(2)  The  size  of  the  swelling  and  degree  of  lameness.  As  probing 
gives  no  reUable  information  of  the  extent  of  the  injury,  and  may 
produce  perforation  of  the  pedal-joint,  ( r  introduce  infective  sub 
stances  into  the  depths  of  the  wound,  in  forming  a  prognosis,  the 
amount  of  swelling  and  pain  must  be  considered.  Particular  reticeme 
should  be  observed  when  the  parts  are  exceedingly  painful  butswellinu 
is  limited,  especially  if  the  pain  is  without  visible  can.-**'.  The  gemial 
condition,  appetite,  temperature,  &c.,musi,  of  course, not  bcncglcctcl 
in  forming  a  prognosis. 
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DlifBOiU  U  rarely  iliffiviilt,  though  in  hnrMOH  with  long  hair  about 
the  feet  some  little  care  ix  required  to  diHcover  the  injury.  When 
necroMis  sets  in  it  may  be  doubtful  whether  the  original  injury  was  a 
tread,  or  whether  we  have  to  tleal  with  a  case  of  spontaneous  necrosis. 
Brushing,  and  similar  injuries,  produce  woumls  resembling  those 
caused  by  treads  both  in  course  and  consequences. 

Treatment.  The  first  and  most  important  precaution  is  to  clean 
and  di  infect  the  bruise.  The  hair  which  has  l)een  thrust  into  it 
by  the  heels  of  the  other  shoe,  and  infective  material  which  is  always 
intnuluced,  should  as  far  as  possible  be  removed.  The  surroimding 
hair  is  clipjed  away,  and  any  loose  .<hreds  of  dead  tissue  excise<l. 
The  entire  foot,  particularly  the  coronet,  is  then  washed  and  the 
wound  soaked  with  carbolic  solution,  or,  if  time  allow,  the  foot  may 
be  immersed  in  a  bath  of  antiseptic  solution.  The  wound  may  also 
be  sponged  out  or  injected  with  a  10  jjcr  cent,  solution  of  chloride 
of  zinc.  If  the  coronarj-  band  be  much  swollen,  the  horn  should 
be  raspi'd  away  over  an  area  corresponding  to  the  swelling  before  the 
final  dressing  is  applied.  Moist  carbolic  or  sublimate  dressings  are 
preferable,  and  after  the  wound  has  been  dustctl  with  iodoform,  a 
ma.ss  of  tow,  moistened  with  a  disinfectant,  is  applied,  the  whole 
being  covered  with  st^veral  large  tampons  of  oakum,  which  are  held 
in  position  by  bandages.  Excessive  pressure  must  be  avoided. 
If  the  dressing  be  too  tightly  applied,  it  not  only  increases  pain,  but 
favours  necrosis  in  the  region  of  the  coronet.  Once  the  dressing 
is  applied,  it  can  he  kept  moist  by  pouring  over  it  several  times  a  divy 
a  disinfecting  fluid.  If  pain  diminishes  and  the  dressing  is  not 
saturated  with  discharge,  the  latter  may  be  left  in  position  for  two  f>r 
three  days,  otherwise  it  should  at  once  be  renewed.  Should  sup- 
puration occur,  the  moist  dressing  should  be  replaced  by  a  dry  one. 

Particular  care  is  required  during  cicatrisation  ;  horn  formation 
at  the  coronet  should  be  discouraged  initil  all  swelling  has  disappeared. 
Should  it  occur,  the  parts  may  be  moistened  with  a  ■")  per  cent,  caustic 
potash  or  soap  solution,  which  will  check  the  hardening  of  the  new 
horn  until  inflammatory  swellings  disappear.  Irregular  cicatrisation 
must  be  treatetl  in  a  siiiiilnr  way. 

Very  little  can  be  done  to  prevent  abnormal  growth  of  horn  t)n 
the  coronet.  If  such  growth  only  affects  a  small  area — if,  for  instance, 
the  base  is  no  bigger  than  a  tive-shilling  piece — the  newly-formed 
mass  may  be  completely  cut  away,  which  will  improve  matters, 
and  may  possibly  result  in  complete  cure.  This  becomes  necessary 
when  the  growth  overhangs  the  wall,  and,  as  is  often  the  case,  maintains 
chronic  suppuration  around  its  base.     The  entire  base  is  out  away 
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and  a  dreiwing  ftpplicd  to  check  bleeding,  which  w  nomotimcH  nevoro, 
and  may  necetwitate  the  uhc  of  the  actual  cautery. 

The  deferred  complicationH  which  follow  wvere  accidentu  like  thow 
due  to  an  omnibun  wheel  pansing  over  the  coronet,  munt  bo  combatcil 
aH  thfy  arise.  Deformity  of  the  foot,  the  growth  of  large  exoHtoses 
and  lameness  can  be  treated  respectively  by  the  use  of  the  farrier's 
rasp  and  knife,  by  tiring  and  by  neurectomy. 

Sub-eoronary  cellulitis.  The  abundant  connective  tissue  under- 
lying the  coronary  band  is  in  intimate  connection  with  the  subcutaneous 
eimnective  tissue  of  the  coronary  region,  and  is  related  below  to  the 
parachondrium,  and  through  this  to  the  fibro-fatty  frog ;  it  contains 
the  coronary  venous  plexus. 

Injuries  to  the  conmct.  li.'<e  trea«ls  and  brushing  wounds,  often 
lead  to  inflammatory  infocti(m  of  this  connective  tissue  (cellulitis 
of  the  subcoronary  connective  tissue).  As  a  rule,  the  disease-  is 
ccmtined  to  one  side  of  the  hoof,  but  sometimes  extends  to  the  other. 
»o  that  the  swelling  involves  the  entire  conmet. 

The  condition  is  ushered  in  by  swelling  of  the  coronet,  and  is 
lU'companied  by  great  pain,  especially  when  weight  is  placwl  on  the 
foot.  The  lameness  is  in  dirwt  proportion  to  the  swelling,  and  is 
usually  so  severe  as  (o  prevent  the  animal  standing  firmly  on  the 
f<M)t.  The  lymph  vessels  alM)Ve  the  hoof  arc  sometimes  swollen, 
though  this  cannot  always  he  detected  with  certainty.  Roliitiim 
of  the  phalanges  causes  much  pain. 

The  diseast^  shows  a  great  resemblance  to  purulent  intlammatimi 
of  the  ]ie<lal-joint,  and  the  diagnosis  may  for  a  time  ap|)ear  doubtful. 
Lameness.  ap|N'aring  simidtaneously  with  swelling.  |M)ints  to  primary 
subcoronary  cellulitis  ;  in  secondary  cellulitis.  <lue  to  purulent  inHaiii- 
niation  of  the  joint,  the  swelling  is  preceded  by  severe  lanu-ncss. 
And  further,  while  in  primary  cclhilitis  pain  generally  diminislus 
after  discharge  (K-ciirs.  in  punilinf  disease  of  the  jn-dal-joinf  it 
p«'rsists. 

The  course  of  subcoronary  cellulitis  is  usually  unfavourable 
Sonu-tinies  laminitis  results  from  the  animal  continually  .staudin;; 
on  the  other  foot,  or  the  patient  dies  fnmi  decubitus;  simu'tinus 
tlu-  (lisea.se  extends  to  the  lateral  cartilage  and  prcMluces  quitlor. 
but  not  infrequently  septic  inflammation  occurs  in  the  coronary 
band,  destroys  extensive  tracts  of  tissue,  and  leiuls  to  a  fatal  result. 
Purulent  inflammation  of  the  pc<lal-joint,  produced  by  extension 
of  the  cellulitis,  is  a  frequent  complication.  Its  onset  is  characterised 
by  iiurea.se  of  pain  ;  and  if  inflanunation  had  not  previously  extemU'l 
beyond  one-half  of  the  hoof,  by  the  swelling  involving  the  cntnv 
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coronet ;  fever  in  a  uonHtant  Hymptom,  though  in  some  panes  it  may 
oven  precede  thiH  condition. 

The  inflammation  xcarcely  evor  affect  m  the  plantar  cushion,  though  it 
may  attack  the  conne<'tive  tissue  above  the  coronet,  prixlucing  necrosis 
at  this  point,  and  Ictuling  to  chronic  suppuration  and  sinus  formation. 

The  prognosis  is  generally  unfavourahh\  so  that  it  is  only  adviaable 


Km.  .'iH.'i.  I/iit<'r>il  vii'w  of  fun-  fiMit.  with  ncrvci  unci  iiijrctcd  vi'snrN,  slumiii;;  .-miiir  nf 
the  HtnictiircHiiivolvi'il  in  iiiMitniniiitiiiiii>f  tli>-'<iil><-iiriiniiry  lonncctivr  tiNniiv  iiiul  iIm 
I'oniplicalicmM.  a,  DiKituI  artery;  ''.  [K'riM'tKliiul.vr  artery;  ''.  preplarilar  rtrl<Ty ; 
/',  t»i((x  from  the  plantar  artery  whiih  escape  thruiiK'li  the  fcirainina,  just  nixive  the 
lower  inar^;iiiof  the  mt  peilis,  mul  hy  their  an:i.stoniosis  form  /'.  thtM'ircumllex  artery 
of  the  t<M' ;  A,  digital  vein;  //.  eoroiiary  venous  plexiiH  ;  >',  lamtnal  plexus;  fl. 
rirciimriex  vein;  I,  digital  nerve  ;  2,  anterior  terminal  lirancheii  of  digital  ni'rvo  ; 
;i,  poHterior  terminal  hrane)ii'.-<  of  digital  nerve  ;  4.  ciitaneouH  branches. 

to  treat  aniniaU  •>[  consid('ral)le  value.  Dii  the  other  hand,  recovery 
is  not  impossible,  even  when  pain  is  severe,  for  sudden  improvement 
sometimes  occurs  when  the  absce.s.ses  break. 

Treatment.  To  prevent  complications,  all  injuries  of  the  coronet 
and  its  neighbourhood  in  which  the  skin  is  perforated,  should  if  pos.sible 
l)e  treated  antiseptically.  Surface  injuries  are  rarely  dangerous. 
Treads  on  the  coronet,  especially  when  near  the  hoof,  require  particular 
care  to  avoid  purulent  inflammation. 
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If  I'dliilitiH  luiM  iitri'iMly  rtpiHiinxl.  (ltH|irrHiil  will  Im-  fHvi-m'd  by 
warm  ImtliK,  to  whkh  it  w  wi-ll  to  iwtil  noiim'  Aiitit<i>|>i  i<  Thf  a|H¥«ar;ui(t 
of  dintinct  fluctiiiitioii  kIumiIiI  Ih-  tlu-mgn  for  inmuMUHt^'ly  o|M>nin){  Ih. 
abHOttw,  though  coimicU'rAhh'  bUnHlinK  nuwt  be  «'X|KMtp<l,  and  Hlin(i».t 
alwayx  «H'furH.  After  diwharm'  of  th«'  pu«,  tin*  <  ivvity  xliKuid  Im- 
waNhcil  out  with  a  dimnfft'tanl.  ami  tam|M>i.-t  iii««Ttfd  to  ilu-ik 
hitHfliiig.  Thi'  tantiHJiiH  lan  Im-  kt-pt  in  |Mtsition  for  twfMtyfoiii 
hoiirw  by  a  bandage,  th»'  proMMUn-  of  which  will  incn-ivw  thoir  Mtyplii 
action,  but  lan-  nuiHt  bi-  taken  not  to  apply  it  so  tightly  ah  to  priMJuic. 
nwnwix.  For  the  next  few  chiyn  t  he  abweMs  cavity  must  \h'  re|K'ate(ily 
and  carefully  syringed  with  tlisinfectants,  aiul  precautious  taken 
against   n-tention  of  pus;    a  drainagc-tulwi  nuiy  Im-  nw«'ssary. 


1    '.^    V 


IV.     CORNS. 

The  name  "com"  is  applied  to  the  effeetH  of  bruishig  or  com 
pression  of  the  keratogenous  nuMubrano  of  the  posterior  portioim 
of  the  foot.  As  a  rule,  the  injury  has  its  seat  in  the  sonsitive  sole 
betwcH'n  the  bar  and  wall,  but  sometimes  the  sensitive  lamime  of 
the  bars  are  aflFwtwI.  Three  varieties,  dry,  moist,  and  suppurating 
com.  were  descrilMni  by  (Sirard,  whose  classification  of  coms  in  still 
recognised   in    practice. 

J)ry  corn  consists  in  capillary  lia-morrhage  at  the  inner  surfiu-c 
of  the  horn,  restdtin^  fron)  bruising  or  compression  of  thesensitivi- 
nu-ntbrane.  Moist  coin  is  niiirked  by  exudation  arising  from  limited 
pmUKlermatitis,  which  uuiy  be  superficial  or  dwp  ;  and  suppurating 
corn  represents  an  advancwl  stage  of  the  first  or  second  condition, 
in  which  the  injured  part  has  become  infiH-tetl  with  pyogenic  and 
other  bacteria. 

The  blood  in  m<i-t  discs  is  extrava.sated  between  the  sensitive 
villi  or  papilla'  and  tlu-  hoof,  the  inner  surface  of  which  it  saturate-, 
imparting  to  the  newly-formed  horn-cells  a  red  colour  (eechymo>i>). 
The  red  spots  thus  forme<l  sometimes  ap{H>ar  as  fine  points  if  bleediiii; 
be  conHned  to  isolated  papilhe.  but  g«'nerally  as  large  rinl  stain-. 
which  are  only  seen  later  when  cutting  out  the  foot — that  is,  after 
the  coloure<i  layers  of  horn  have  reached  the  wearing  or  ground 
surface  of  the  hoof.  With  the  age  of  the  corn,  the  stain  varies  in 
colour  and  in  depth.  The  more  sujHTticial  the  stain  the  older  tin 
corn.  Deep  staining  indicates  recent  bruising,  and  when  the  wlidli- 
thickness  :)f  the  horn  is  tH'chyniose<l  the  extravasation  must  hii\r 
Ci>ntiiiue<l  for  ^omv  time.  The  cnlmir  "f  the  stain  niay  he  bright  n-^! 
dark   red,   black,  or  yellow,  and   when  bruising  hau  been    rcpeatnl 
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at  inUTVftK  th«'  i-om  niHV  iipi'fin'  Mtrittitied  layors  of  iH'ehyiiiiti*«<d 
horn  alt«*riiHtii)|{  with  iiiiMtihini-<l  hum. 

CtUMt.  Th«<  t.M-t  thHt  the  |MtHt(>ri(ir  piirtH  of  th<>  hoof  iirc  oftt-ncHt 
th«i  seat  ot  nH-rhHiiicivl  U>t<ioii«  is  jmrtly  ^\\w  to  Iht-ir  nr«')it«T  iiiohihty  : 
thi>  tnovcniftit  of  tho  hoof  is  inosl  appiirt'Dt  ivt  this  point,  hikI  niptur«' 
of  Hoft  Htructuri's,  thfrt-fon-,  iiion-  hiihU-  to  <H'cnr.  'I'hi'ii  ii|;aiii, 
tho  htH^lK  ciirry  li  hir^cr  pro|Hirtiuii  of  the  uoi^ht,  ami  the  horn 
covering  tht'in  is  weakest.  The  nion-  freijiient  oeetirreiuui  of  corns 
in  the  inner  htf\  and  in  fore  feet  niiisl  also  Im>  n-ferred  to  the  greati-r 
weight  borne  and  the  more  niarke<l  impact  during  rapid  movement. 

Corns  are  favoured   by  long,   weak   fetlmks,  and   by  (K-fi-ctn  in 
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formation.  esiKTially  in  the  front  limbs.  In  animals  which  stand 
with  the  feet  well  apart,  the  inner  heel  is  most  piierally  affcct»'d  : 
in  the  opposite  conformation,  the  outer.  Wide.  Hat  fwt  with  thin, 
low  luH'ls  are  particularly  exposed  to  bruising  from  pressure  of  the 
sluH-  or  from  roiigh  ground.  The  weaker  the  horn  of  the  heels,  the 
more  readily  do  such  injuries  occur  :  rings  on  the  surfa<'e  of  the  heels 
suggest  the  existence  of  corns.  Abnormally  narrow  feet  are  generally 
affecteil  with  corns,  and  in  contracted  heels  tlicy  are  almost  always 
prcstMit.  Hut  wid<>  hoofs  are  also  lialiie  to  them  :  in  such  c;i,se  the 
com  being  an  inj»iry  of  the  sole,  whilst  in  narrow  hoofs  the  bar  is  more 
often  aff«H'ted. 

Tho  principal  external  causes  are  faulty  shoeing,  especially 
impropT  paring,  the  use  of  t<">  Khnrt  or  ton  n:\rriiv.  -:hoi's  or  :iil<nviug 
the  shotici  tu  remain  un  fur  tut.  lung  a  time.     As  corns  arc  very  rare 


.V*;^U'«t«. 


1066 


DI8BASX8   OF  THK   FOOT. 


1 
',  •< 


in  unshod  feet,  the  idea  obtained  currency  that  they  were  alwayn 
produced  by  the  pressure  of  the  shoe.  For  this  reason  farriers  oftt-ii 
endeavour  to  prevent  the  injury  by  rasping  away  the  inner  wall, 
so  that  it  no  longer  touches  the  shoe.  The  result  shows,  however,  that 
this  idea  is  erroneous,  for  corns  occur  just  the  same,  and,  in  addition, 
a  sand-crack  often  forms  at  the  coronet.  It  therefore  seems  clenr 
that  the  heel  should  be  supported  by  the  shoe  ;    if  not,  it  descends, 

and  leads  to  rupture  of  the 
sensitive  laminae.  The  attempt 
to  remedy  the  evil  thus  leads 
to  its  propagation. 

Prognosis.  Although  ct)riis 
are  so  common  that  their  abseiuc 
in  animals  working  in  large 
towns  is  almost  an  exception, 
yet  they  give  rise  to  much 
trouble.  Severe  consequences, 
however,  only  follow  when  the 
point  of  origin  becomes  iii- 
fecttnl ;  an^'  as  infection  almost 
always  tak«-»  ,,..>ce  from  without, 
it  is  <if  the  greatest  importinuc 
to  protect  the  bruisefl  8pi>t 
against  the  entrance  of  bacteria, 
Sonu'times,  however,  the  horn  i> 
so  definitive  that  no  pr»H;autions 
•scH-ni  sufficient  to  prevent  ic 
|>eHt<'(l  bruising,  and  then  Ihc 
animals  suffer  habitually,  ami 
little  lio|K!  of  iiin^  can  Im-  given. 
Suppuration,  when  once  established,  may  1mi  followinl  by  any  of  the 
above  fU'serihed  complii-ations,  esjM'tially  in  cases  of  dwp  piMlo 
dermatitis.  Swelling  of  the  croronet  points  t(»  the  later  ap|K!aranii' 
of  ijuittor.  whilst  .severe  lameness,  pain  on  dorsal  Hexion  of  the  tm  . 
and  swelling  between  the  bulbs  of  the  heel  suggest  purulent  suppma 
tion  of  the  tibro-fatty  frog  and  infection  of  theffexor  pedis  |H'rfor.iii- 
aponeurosis. 

Bad  conformaticm  and  work  on  stone-paved  streets  naturally  lessen 
the  chances  of  con>plete  recovery. 

Treatment  follows  the  principles  above  indicated  (see  treatment  ct 
•   .\(iitf     Inrtammation    of     the     I'fHhiphylloUs    Mi-mbrane ").     '!'!• 
imnutliate  cause  must  if  jKissible  Ik?  removed,  anc  the  shoeing  reeeiN'' 


Kk;.  MiH.  Slii>Hiii|2  Ihf  LiliTiil  ciirlilMKi' 
and  its  icIiitiiPiiH.  «,  Oh  Niitfia^iiiiH  ;  /).  oh 
II  in  mm  :  <-.  .is  |>f(lis  ;  d.  Iittcnil  rai'tilai;i': 
(.  IIS  iiavii'iilai'i'  ;  /.  |ias(<  riijiiint  : 
;/.  (•(iniiirtjiiiiit  ;  h.  Inifiiv  wall  ;  i. 
Kctisitivc  laiiitiiiii. 
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attention.  For  horses  with  flat  feet,  the  shoe  should  be  fitted  long 
at  the  heels  and  should  have  broad  branches.  After  recent  suppurating 
com  a  bar-shoe  may  advantageously  be  applied.  On  the  other  hand, 
horses  with  high,  "  blocky  "  feet  often  go  better  in  "  tips,"  Charlier 
shoes,  or  shoes  with  thin  heels,  provided  no  active  inflammation 
exist.  The  regulation  shoe  for  com,  employed  by  the  great  Com- 
pagnio  des  Omnibus  de  Paris,  is  a  three-quarter  shoe,  the  branch 
of  the  shoe  being  cut  away  on  the  Hide  corresponding  to  the  injury. 
Since  adopting  it  the  number  of  cases  of  com  has  greatly  diminished. 
During  a  period  of  sixteen  months,  only  44  cases  of  com  were  reported 
amongst  15,500  horses  in  regular  work. 

In  dry  com  nothing  further  is  requirctl.  Paring  out  corns  is 
undesirable,  and  even  injurious,  because,  after  removal  of  the  rctidenetl 
layers  of  horn,  the  sensitive  tissues  are  often  exposed,  and  entrance  of 
infective  material  facilitatetl. 

For  moist  com,  antiseptic-astringent  dry  dressings  are  indicateil. 
The  spongy  hom  shouid  be  removed,  the  wound  carefully  disinfected 
and  protected  by  an  antiM^ptic  dressing  applied  with  mo<leratc  pressure. 
Tl  leatment  should  be  renewed  daily  until  all  moisture  has 
disap|H>ared  from  the  wound. 

Tn  suppural'  K  com,  free  exit  must  Ik>  provided  for  the  pus, 
which  otherwise  may  accumulate  bene.itli  the  s<»lc.  Infwtion  rapi(ily 
extends  and  pus  may  soon  appear  at  the  (piarter  betwtn-n  hair  and 
hoof,  or  at  the  bulb  of  the  frog.  If  n«H!rosis  have  occurretl,  the  dead 
tissue  should  be  removed  as  early  as  possible,  and  the  spread  of 
infection  cluHjktKl,  antiseptics  h4>ing  employed  either  to  destroy  or 
hinder  the  develnpnu-nt  of  bacteria.  (For  a  dotaiUHi  mcount  of 
tlic  various  nu'thtKls  of  sIkhmu^  horses  with  corns,  see  Dollar  and 
Wheat  lev's  "  Horse-sin  niiig  and  the   Horse's   Foot.") 


V.     QUITTOR. 

TuK  name  "  t|uittor  "  is  applied  to  iierrosis  of  the  lateral  cartilajjc 
assiM'iated  with  chronic,  purulent  intlanmiation  of  the  surrounding 
tissues  and  the  formation  of  siiuises.  Tho  cartilaginous  prolongations 
of  the  wings  of  the  os  |H'<lis  an*  surroimded  by  a  tirm  connective 
I  issue,  provide<l  with  many  clastic  tibrcs,  tcrmc<l  t  he  "  parachondriiwn," 
which  is  continuous  with  the  subcoronary  connwtive  tissue  and  the 
plantar  cushion. 

Suppuration  in  the  parachondruim  is  always  liable  to  be  followed 
tiy  necrosis  of  the  cartilajrc  :  and.  owing  to  the  difficulty  with  which 
the  dead  portions  separate  the  process  is  obstinate,  and  the  sinuses 
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through  which  the  discharge  ettcapeH  are  extremely  diflScult  t.-.  hi-al. 
From  time  to  tune  the  inflammation  hecomes  more  intense,  and  leads 
to  destniction  of  further  portions  of  cartilage,  so  that,  unless  energetic 
treatment  be  resorted  to,  the  condition  usually  continues  three  to 
five  months. 

A  similar  affection  wcurs  in  the  subcoronary  and  subcutaneous 
connective  tissue  at  the  coronet,  and  has  been  termed  "coronary 
fistula."  In  the  same  way  the  French  discriminate  between  "  Jai-nil 
cutane  "  and  "  Javart  cartilagineux.'''' 

The  process  is  caused  by  infection  of  the  connective  tissue  with 
bacteria  (staphylococci,  necrosis  bacillus).  Sometimes  the  organisms 
enter  through  the  skin,  as  in  treads,  in  gangrenous  dermatitis,  and 
similar  diseases,  but  direct  injury  of  the  lateral  cartilage  is  a  rare 
catise  of  quittor  formation  if  the  wound  be  at  once  properly  treated, 
and  in  by  far  the  majority  of  cases  the  condition  has  its  origin  in 
suppurating  corns,  or  nail  punctures.  The  infective  inflammation 
thus  excited  extends  to  the  connective  tissue  lying  above  the  sensitive 
sole,  or  a  crack  forms  in  the  horn  of  the  wall,  in  consequence  of  which 
the  sensitive  laminae  may  become  inflamed. 

On  examining  the  parts,  the  parachondrium  is  found  to  be  thickeni'<l 
and  infiltrateti  with  larger  or  smaller  abscesses,  while  portions  of  the 
surface  of  the  cartilage  are  necrotic,  some  being  still  adherent,  other.-; 
completely  separated  ;    they  are  generally  of  a  greenish  colour. 

The  eoune  of  the  disease  is  always  chronic.  Recovery  generally 
occurs,  though  sometimes  otdy  after  complete  destruction  of  the 
cartilage,  a  process  which  takes  three  to  five  month.i.  As  a  rule, 
(juittor  remains  confined  to  one  side  of  the  hoof,  i.e.,  to  one  latenil 
cartilage,  the  inner  cartilage  being  most  frequently  affected,  because 
primary  disease  is  commoner  at  this  point.  For  a  similar  reason 
the  destruction  of  cartilage  commences  at  the  posterior  end  and  "xtemls 
forwards.  The  necrotic;  fragment  may  separate  partially,  but.  us 
a  rule,  it  maintains  counecticm  with  the  healthy  tissue  in  front,  to 
which  the  process  gradually  extends.  Nevertheless,  spontaneous 
separation  with  recovery  is  possible  when  disejwo  is  limited  to  the 
posterior  third  of  the  cartilage.  The  cartilage  so  called  is  composeil 
of  two  tissues:  the  superficial  layer  being  truly  cartilaginous,  the 
deep  fibrous.  The  cartilaginous  layer  is  thickest  in  front.  At  the 
Iwu'k  it  forms  small  plates,  separatinl  by  septa  of  connective  tissue. 
an  arrangement  which  favours  delimitaticm,  inasmuch  as  these 
septa  constitute  boundaries  at  which  necrosis  is  sometimes  arresten 

Necrosis  of  the  os  pedis,  suppufation  uf  the  pedal-joint,  ;•!;  I 
cellulitis  of  the  subcoronary  connective   tissue  or  fibro-fatty   liog 
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sometimes  occur  «h  complications.  The  first  only  increases  the 
duration  of  the  process  ;  but  inflammation  of  the  pedal-joint  generally 
proves  fatal,  whilst  purulent  inflammation  of  the  fibro-fatty  frog 
and  of  the  subcoronary  connective  tissue  are  often  the  forerunners 
of  other  grave  conditions  (see  fori'going  stnition  on  "  Picked-up 
Nails,"  &c.). 

Symptoms.  As  purulent  inflammation  of  the  parachondrium 
is  the  starting-point  of  tjuittor,  the  first  symptom  is  a  diffuse  swelling 
of  the  coronet  and  of  the  bulb  of  the  heel.  This  inflammation  may 
in  rare  instances  result  in  resolution  ;  but  generally  an  abscess  forms, 
and  discharges  pus  mixed  with  blood,  after  which  the  swelling  partially 
disappears,  leaving  a  sinus  1  to  2  inches  in  depth.  After  some  time 
this  closes  up  and  a  fresh  swelling  forms,  which  takes  the  same  course. 
The  process  is  repeated  at  varying  intervals.  Often  there  are  several 
sinuses  which  communicate  with  one  another  In  old-standing 
cases  the  wall  of  the  hoof  is  thrust  outwards  and  the  hom  is  ringed, 
while  the  coronet  may  show  the  scars  of  several  old  sinuses.  The 
depth  to  which  ring-formation  has  extended  is  an  approximate  guide 
to  the  age  of  the  condition,  if  one  bears  in  mind  that  the  wear  of 
the  foot  is  about  |  inch  per  month. 

Lameness  is  not  often  very  severe,  and  may  be  so  slight  as  to 
allow  the  animals  to  continue  at  slow  work.  It  bears  no  fixed  relation 
to  thto  seriousness  of  the  disease.  With  each  recurrence  of 
inflammation,  however,  the  pain  increases,  and,  if  the  pedal-joint  or 
fibro-fatty  frog  be  implicated,  it  always  Ijecomes  very  marked,  and 
then  shows  the  peculiarities  distinctive  of  disease  in  the  regions 
named.  As  the  synovial  membrane  of  the  pedal-joint  is  in  close 
contact  with  the  inner  surface  of  the  anterior  portion  of  the  cartilage, 
the  pedai-joint  is  occasionally  invadetl— almost  necesstirily  with 
fatal  results.  This  termination  would  be  more  common  but  f»)r 
the  fact  that  the  adjoining  lateral  ligaments  usually  become  inflamwl 
and  thickened  before  necrosis  iKtually  extends  to  the  cartilage  in 
contact  with  the  synovial  dilatation. 

Prognosis.  It  is  very  ditticult  to  foretell  the  duration  and  probable 
results  of  nuittor.  As  a  rule,  coronary  sinuses  heal  more  rapidly 
than  those  of  the  lateral  cartilage.  In  consequence  of  the  process 
generally  extending  from  the  posterior  towartls  the  anterior  ex- 
tremity of  the  cartilage,  the  chance  of  early  recovery  is  greater  the 
nearer  the  sinus  lies  to  the  posterior  end  and  to  the  upper  border  of 
the  cartilage  ;  absence  of  swelling  in  front  of  the  sinus  is  a  speciially 
favourable  symptom,  (ii-cut  .swelling,  revere  lamcneHs.  nbundance 
of  discharge,  and  deep  sinuses  suggest  a  long  contumance  of  the 
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disease  and  troubleflome  complicationH,  though  the  opponite  conditions 
do  not  necessarily  guarantee  the  absence  of  serious  changes.  Quittor 
produced  by  cracks  in  the  horn  generally  takes  a  very  protracted 
course,  being  often  due  to  necrosis  of  the  os  pedis,  (ienerally,  (juittor 
is  less  serious  in  hind  than  in  front  feet,  probably  because  the  lattnil 
cartilage  in  the  liiiid  foot  is  smaller,  Ic'ts  denst\  and  more  vascular 
than  in  the  fore,  and,  therefore,  exfoliation  of  the  mH!rose<l  fragniciil 
is  r.  ore  readily  etlecte«l. 

Treatment.  It  is  of  primary  importance  to  prevent  uifection 
of  the  parachon<lrium,  and,  therefort*  especial  attention  must  Im- 
given  to  the  careful  treatment  of  corns,  cracks  in  the  horn,  and  other 
diseases  likely  to  produce  parenchymatous  inflammation  of  tin- 
sensitive  structures  in  the  posterior  portions  of  the  foot.  The  irwul 
exit  must  Ir'  given  to  inilamniatory  products,  and  the  centn?  of 
disea.se  kept  as  clean  as  possible.  Injuries  to  the  coronet  are  similarly 
t^-ated,  esp  • -ially  when  the  lateral  cartilage  is  injured.  BriLuer 
niied  an  iiijiny  of  the  cartilage,  c(mse<juent  on  a  trea<l,  by  can'fully 
cleansing  the  wound  with  sublim.ite  solution,  and  applying;  a 
dressing  of  iodoform  and  starch  in  the  proportion  of  I  to  5.  Kveii 
extensive  injuries  of  the  lateral  cartilage  may  heal  by  primiiry 
intention. 

If  swelling  of  the  parachondrium  |MMnts  to  suppuration,  the  hoof 
must  be  kept  soft,  and  a  lukewarm  foot-bath,  containing  a disujfectiint . 
use<l  to  assist  r(>solution.  When  pus  has  already  formed,  it  must 
be  atTonlwl  fnH-  exit.  Although  abs<!ess-formation  always  e'ltails 
a  ijuittor,  infection  may  sometimes  bt^  preventetl  extending  to  the 
cartilage  by  syringing  out  the  abscess  cavity  with  10  ptT  cent,  chloride 
of  zinf  or  other  disinfectant.  When  this  fails  other  methiMls  of 
trt'atment  can  be  n-sorted  to,  all  of  which,  however,  de|)en<l  on 
inimtMliatcly  reiuoving  any  iitH-rotic  tissue,  giving  free  exit  to  dis 
charges,  and  checking  the  growth  of  bacteria  in  the  parachondrium. 
These  comprLse  :— Injecticm  with  disinfectants.  Lii^uor  Villiiti  has 
f<  f  many  years  enjoyed  a  wide  ntputaticm  for  this  purpose 
Williams  nH-ommemls  10  \k'T  cent,  solution  of  corrosive  subliniaii , 
to  which  a  few  drops  of  hydrwhioric  acid  have  been  atldeil  to  ensure 
complete  solution.  Carbolic  acid  has  also  Ikhmi  employed.  In 
using  these,  the  principal  point  is  to  bring  them  intimately  inin 
contact  with  the  diseased  membrane.  For  this  reason  it  is  best  !.i 
first  inject  into  the  sinus,  by  means  ai  a  small  syringe,  sonu?  earlioln 
solution  to,  as  far  as  |)ossible,  renu)ve  pus,  a  pnx-ess  which  can  l"- 
aiiieti  In  gentle  pierwure.  Then  folloWr.  an  injection  with  thc;Kti\i 
agent,  which  may  be  lo  per  cent,  chloride  of  zinc,  or  corrosive  sul' 
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Umato.  To  ensure  the  solution  reaching  the  bottom  of  the  sinus, 
the  syringe  should  be  provided  with  a  long,  thin  nozzle. 

The  injections  must  be  made  daily,  and  continued  until  they 
cause  considerable  pain,  when  they  are  discontinued  for  a  time 
and  again  resorted  to  until  suppuration  altogether  ceases.  Some- 
times after  a  few  days  the  swelling  diminishes  and  pus  ceases  to 
be  discharged,  both  favourable  symptoms,  as  they  point  to  com- 
mencing healing. 

When  the  sinus  is  ol<l,  deep,  or  very  obli(j\ie,  it  is  advisable  to 
make  a  counter-opening.  The  coronary  band  sliouhl  not  be  divided. 
After  thoroughly  thinning  the  wall  a  gn)oved  director  is  passc<l  to  the 
bottom  of  the  sums,  the  wall  divided  from  without,  a  small  piece 
of  the  wall  removed,  and  a  short  length  of  gauze  passed  through 
the  sinus  and  tied,  to  secure  it  in  position.  Sometimes  two  sinuses 
exist,  and  reijuire  the  inwrtion  of  two  drains.  Winkler  recently 
recommended  spirituous  sublimate  solutions,  followed  al  ii  later  stage 
by  acetate  of  lead,  also  dissolved  in  spirit. 

tJamgee's  mixture  has  again  come  into  favour,  [t  consists  of 
subUmate  17  parts,  ac^etate  of  lead  34  parts,  spirit  136  parts,  hydro- 
chloric acid  2  parts.  After  clipping  away  the  hair  and  enlarging 
the  sinus,  a  dry  dressing  is  applied.  On  the  second  or  third  day, 
and  agam  on  the  fourth,  Hfth,  and  sixth,  the  parts  are  injected.  From 
the  seventh  day  onwards,  the  opening  of  the  sinus  on  the  coronet 
is  only  disinfect«d  and  a  tlressing  applied.  In  a  fortnight  re«overy 
is  said  t«  take  place  (Walter).  (Jiesecke  recommends  a  5  to  20  per 
cent,  solution  of  protargol.  Some  endeavour  to  destroy  the  sinus 
by  inserting  cauntic  crayons ;  others  employ  the  iictual  cautery 
for  the  same  purjwse,  a  farrier's  poker  bi-ing  niiule  red  hot  and 
introduced  into  the  sinus.  The  poker  must  be  carefully  used,  and 
."(pecial  precauticms  are  recjuin-d  when  ins«'rting  it  at  the  forward 
end  of  the  cartilage.  Though  sometimes  su(cessful  neither  of  these 
methmls  is  safe  unless  confined  to  (juittors  of  the  posterior  half  of 
the  cartilage. 

To  diminish  the  pressure  of  the  horny  wail  on  the  swollen  parts, 
(Jiesecke  recommends  applying  linsewl  poultices  containing  creolin, 
and  afterwards  removing  the  softened  horn.  The  sinuses  above 
the  coronet  are  scraiu-d  out  with  the  curette,  injected  with  8  per 
cent,  solution  of  chloride  ut  zinc,  and  tinally  a  small  mivss  of  tow 
covered  with  sulphate  of  cop|M'r  is  hitriMluced.  This  prix-edure 
may  rtHjuire  to  be  n-jM-ated  ;  after-treatment  consists  of  injection 
with  antiseptic  Hr.i-l?. 

Ligiii^ri's  has  recomniendwl  injections  of    •  resinate  of  copper."' 
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intnxluced  daily  for  tnrec  or  four  w(M3k8.     With  this  treatment  he 
curwl  thirty-two  caHes,  some  very  serious. 

Some  cases  are  rapidly  cured  by  one  or  another  of  the  above 
describtni  meth«xls,  but  in  others  no  tn'atment  short  of  extirpation 
of  the  necrose*!  cartihige  seems  effective.  It  is  excec<lingly  difficult 
exactly  t<)  indicate  the  necct«sary  conditions  for  healing,  and  therefore 
for  some  years  o|MTation  luw  lKH>n  more  and  more  practised. 
Although  o|HTation  can  only  be  recoinnu^idcd  in  really  serious  citscs 
and  after  simpler  nu'tlxMis  have  received  careful  trial,  it  nevertheless 


Kiii.  .')»)(.  I  and  2.  Dimlilc-  itixl  Niii|i:if'-c<ige<l  kiiivcH  for  thinning  the  liorn  :  3,  4.  uikI  .'>. 
li'ft-huiKliil.  ri)j;ht-hniulfil  luiil  (l(>iihl<>-e<lge<l  knives  for  removing  the  liitn.il 
curtilage  in  the  o|M-rution  for  eurtilaKiiious  quittor.    (French  nuxlelH.) 

offers  great  general  atlvantages.  especially  as  regards  shortenitig  the 
course  of  the  disease.  If  conditions  are  favourable  to  healing,  operation 
should  certainly  Ih-  postponed,  otherwise,  and  especially  if  careful 
after-treatment  is  possible,  it  should,  on  the  contrary,  at  once  l>e 
resorted  to.  Total  extirpation  of  the  cartilage  is  preferable  to  any 
partial  measure,  though,  if  the  disease  and  welling  on  the  coronet 
be  circumscribed,  the  latter  may  be  tried.  But  even  under  tlie>e 
circumstances  partial  excision  sonu-tinu's  fails  to  arrest  the  disea^i 
and  complete  extirpatioFi  becomes  necessary. 

Operation.  After  carefully  cleansing  and  disinfecting  the  lux. I 
a  portit)!!  tif  tlif  hofiiy  wiill,  corrcspoiidiiig  to  the  di.sc;kH'il  i-artil.-iU' 
is  rasped  until  thin  enough  to  yiehl  under  the  pressure  of  the  tiiinnli. 
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This  avoidN  the  neoetwity  of  Htripping  the  wall,  which  i«  very  painful. 
The  partH  are  then  soakwl  in  sublimate,  and  if  operation  should 
not  immediately  follow,  tht*  \uwi  may  be  surrounded  with  wood- 
wool, and  kept  wet  with  sublimate  solution  for  twenty-four  hours. 

The  horse  is  cast  and  aniesthetised,  and  the  diseased  foot  may 
be  attached  to  the  cannon  bone  of  the  diagonal  upper  limb  or  removed 
from  the  hobble  and  held  extendeti.  An  Esmarch's  bandage  is 
then  applied  from  the  coronet  to  the  knee,  the  dressing  remold, 
and  the  foot  rinsed  with  subliiiiate  solution. 

An  incision  is  next  niade  with  a  sjHM-ial  curved  k'lifc  (see  Fig.  ")<)»). 


Fm.  ."i70.     (>p«-rati(>iifi>rquitt<>r.  Tho  wholi'of  Ihi' IiiUthI  cartiliiuc  lias  Imtii  iciiiovi'il. 

following  the  lower  bonier  of  the  <-oroniirv  l)an(l.  imd  correspoiKling 
to  the  size  of  the  cartilage  :  any  horn  which  has  been  left  at  this 
point  is  n>movwl.  The  object  of  this  incision  is  to  separate  the 
coronary  ban<l  from  the  sensitive  laininiv,  with  which  it  is  continuous. 
The  incision  should  not  at  this  stage  extend  beyond  the  inner  surface 
of  the  coronary  band,  and  particular  care  must  be  taken  not  to  divide 
the  band,  es|M'cially  near  the  bulb  of  the  heel. 

The  etlge  of  the  coronary  band  is  now  drawn  upwards  with  one 
or  more  n-tractors.  and  the  double-edged  knife  passed  cautiously 
in  a  pj-rjKMidicular  <lire«'tion  between  the  coronary  band  and  the 
'';iee  of  the  eartilage  so  as  to  rcpiirate  the  two  struct  "tires.  Starting 
in  the  centre  of  the  cartilage  the  operator  first  exposes  the  jiostt-rior, 
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then  the  anterior,  portion  of  the  cartilage.     The  knife  should  not 
wound  either  the  coronary  band  or  the  cartilage. 

The  cartilage  exposetl,  the  operator  seizes  one  of  the  single-edgwl 
knives,  slides  it  into  the  wound  with  its  cutting  edge  directed  upwards 
and  backwards,  passes  it  behind  the  posterior  extremity  of  tho 
cartilage  by  executing  a  half  turn  of  the  instrument,  and  then  with 
one  stroke  from  within  outwards,  removes  the  posterior  half  of  the 
oartilagi,  taking  care  not  to  injure  the  tipper  border  of  the  ser^tivc 


Fia.fiTI.-CflluloidirijtHtioiipn'l-arationi'fllK- veins  iindiirteriiw  of  thpfm)t|>nparc(l 
liy  iniurr«tii«ii.     The  vcinn  arc  li^tllt  in  <<ilour.  tlii'  iirtpries  dark. 

niembriHH'.  wliitli  oiiniit  (o  Im-  ri-HicltHl.  In  some  eases  there  is 
very  little  rar»>;.i^'c  at  this  point  to  renjove,  the  greater  portion  havini; 
iH'coine  necrotic  iUid  Int'ii  n-plnce*!  by  fibrous  tissue,  whieh  should 
be  spartnl. 

This  completed,  the  t<H-  of  tiie  foot  is.  by  means  of  a  cord  passed 
round  the  fetloek  and  hoof,  extende<l  as  far  as  |M)ssible  to  fiuilitatf 
removal  of  the  anterior  half  of  the  ciirlilage.  The  knife  is  tli.n 
held  horizontally,  its  convex  surface  downwanls,  iHid  the  rest  of  tin 
cartilage  separated  from  underlying  structure**,  and  removed  uiih 
forceps.  By  thrusting  the  hnger  under  the  coronary  band,  it  - 
easy  to  discover  whether  portions  of  the  cartilage  have  been  l«n. 


■  t ; 


EXrifllOM   or   LATERAL  rARTILAOB    IN    QITITTOR. 


1078 


Any  remaining  should  Im^  removed  with  the  c>iretU>,  for  on  their 
complete  removal  depends  much  <>(  the  Huccess  of  operation. 

The  wound  is  washed  out  with  >  ilimatc  solution,  again  examined, 
and  any  loose  shreds  or  particles  of  cartilage  excised.  The  surface 
of  the  wound  is  then  rubbe<l  with  1(»  per  cent,  solution  of  zinc  chloride, 
and  after  removing  unhealthy  granulations  with  the  curette,  the 
whole  wound  is  douched  with  an  antiseptic  solution,  the  s«'nsitive 
membrane  replaced  in  |M>sition,  and  a  dr»'ssing  applied.  French 
opi^ators  touch  any  "  doubtful "  s|M>ts  with  tincture  of  iinliiic. 
A  couple  of  pmls  of  gauxe  saturate<l  with  carbolic  solution  arc  pliMwl 
under  the  coronary  band  to  partially  fill  the  cavity  resulting  from 
removal  of  the  cartilage,  and  to  check  the  bleeding  which  results 
after  taking  off  the  Esmarc^h's  bandage.  The  hoof  is  then  euvelo|HHl 
in  carbolic  jut*-  or  sublimate  wcmmI-wooI.  and  a  bandage  firmly  applic<l 
to  bring  the  deep  surfaces  of  the  wound  in  c<mtact  imd  keep  the 
dressing  in  place.  This  ends  the  operation,  which  is,  of  course,  carried 
out  under  antiseptic  precautions,  the  hands  l)eing  properly  cleans<'(l. 
and  the  instruments  disinfecte<l.  Hournay,  Scndrail,  and  <»thers 
do  not  approve  of  placing  tampons  under  the  coronary  band.  They 
consider  that  the  tam|M)ns  retard  healing,  and  have  no  iuflueni-e  in 
maintaining  the  coronary  band  in  projMT  position. 

The  first  dressing  remains  in  |M>sition  twenty  four  to  forty-eight 
hours.  After  removing  it  the  hoof  is  washed  with  a  disinfectant, 
the  wound  fretul  from  blood,  again  rinsed  out.  and  a  smaller  gauze 
tampon  inserte<l.  The  dressing  is  similar  to  that  employed  after 
operation,  and  need  not  be  renewifi  for  eight  to  ten  days,  provided 
fever  be  not  marked,  or  pain  severe,  and  the  covering  show  no  signs 
of  becoming  saturated  with  discharge.  It  is  of  particular  importance 
that  union  should  start  from  the  basi>  of  the  wound.  Excessive 
granulations  around  the  conmet  are  removed  by  astringents  or 
caustics. 

This  treatment  is  ccmtinucd  until  the  coronary  band  is  iwllierent 
to  the  underlying  tissues  throughout  its  entire  length,  i.e..  >uitil 
the  space  between  the  divided  coronary  band  and  its  foundation 
is  completely  obliterated.  A  tar  dressing  is  then  applit'd,  the  wound 
surface  being  snieare<l  with  tar,  and  a  bandage  saturated  with  the 
same  material  wound  roiuu!  the  hoof.  If  pain  Im-  slight,  a  bar-shoe 
can  be  put  on,  and  the  horse  sent  to  slow  work.  The  time  occupied 
up  to  this  point  is  from  three  to  six  wi-eks,  so  that,  as  a  rule,  operation 
considerably  shortens  the  <luration  of  the  disease.  Siinlamgrotzky's 
cases,  on  an  average,  tHoupied  thirty-one  day--  in  healing.  Many 
carriage-horses   on    which    Miiller    operated    retiovered    so  perfectly 
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that  not  the  slightcHt  trace  of  o|H«rrtti(»n  uiuld  Iw  detwtt'*!  <>ii 
exninininK  the  hiMtf ;  inul  the  unimalx  theinwlveM  workeil  for  y<'iir> 
on  the  Htreets  of   Berlin. 

Bayer  haw  m(Klitie<l  the  abt)ve  o|H>ratu»n  with  the  view  of  prcHliicinu 
fewer  ami  HJinpler  inciHion*,  facilitating  the  ei^cape  of  clischarge,  aixl 
enabling  the  operator  clearly  to  see  eacl\  utage  in  the  removal  of  the 
lateriil  cartilaji^'. 

On  the  ch»y  before  oastinn.  the  horn  covering  the  Meat  of  o|H'riitioh 
i«  thoroughly  thinned,  the  partu  are  freely  w  rubbe<l  with  a  brush  and 
dixinfecting  dilution,  and  thereafter  enveloiK-d  in  Heveral  thicknesses 
of  linen  xatiirated  with  a  xtrong  disinft-ctant. 

Tlu-  hors«'  is  civst  and  the  foot  secure<l  a«  pn>viouwly  dew-ribed. 
(ieneral  antesthesia  is  desirable,  but  if  ItK-al  ana'sthexia  is  preferrc*! 
cocaine  solution  must  be  inj«'cted  at  several  points  around  the  coronet, 
and  operaticm  must  be  carriinl  out  more  tjuickly  than  when  chlorofurin 
is  given.  The  hair  is  shavcnl  from  around  the  coronet  and  over  thf 
fetlock,  anil  an  Ksmarch's  bandage  and  tourniquet  applied  to  the 
limb.  The  honi  is  then  completely  reniovc<l  from  the  crescent 
shaped  surface  beneath  which  lies  the  lateral  cartilage  (see  Kig.  ">72). 
Instead  of  now  lifting  the  coronary  bantl,  &c.,  from  the  surftR-c  of 
the  liiicral  cartilage,  Bayer  makes  an  incision  thnnigh  the  sensitive 
structures,  correspimding  with,  but  about  {  inch  within,  the  incision 
through  the  horn.  The  ends  of  this  incision  are  prolonged  upwards, 
dividing  the  conmary  band.  &c..  iw<  high  as  the  upjH'r  margin  of  the 
lateral  cartilage.  The  flap  so  outlined  must  now  be  carefully  freed 
from  the  unilerlying  lateral  cartilage,  which  is  next  removed  citliii 
wholly  or  in  part,  jlepciiding  on  the  extent  to  which  it  is  diseased. 
Sometimes  the  gouge  or  the  chisel  ami  mallet  must  lx»  use<l  to  extirpate 
ossified  portions  of  the  cartilag»>.  In  the  event  of  a  large  vessel 
Iwing  divided  in  the  prcMcss  it  should,  if  possible,  Ik-  ligatun-d.  Tli'' 
fistulous  o|H'ning  on  the  coronet  and  any  Hstulous  tracts  must  lie 
freely  curetted.  After  nuvking  (|uite  sure  that  no  necrotic  fragint-iits 
iiave  biH-n  overlooked  the  parts  arc  thoroughly  cleansetl  with  an 
active  disinfcciant  and  freely  dusti-«l  with  iiMloform  the  flap  i- 
then  brought  into  position  and  secured  with  a  series  of  interrupted 
sutures.  Bayer  endeavours  to  preserve  all  .sound  tissue,  and  therefore 
remove  as  little  as  |M>ssibh'  from  the  coronet  and,  from  the  lateral 
cartilaj»e,  only  diseasi-d  portions.  It  is  (jnitc  certain,  nevertheless, 
that  diseaM-  pnxesses  in  the  cartilage  extend  very  much  farther  than 
they  ap|H>ar  to  do,  and  that  apparently  sound  porti<ms  are  eitliei 
in  priM'css  of  necrosis  or  veiA  reailily  beeohie  inf<-it<ii  after  opcnil ion. 
Dollar,  who  lias  (<perate<l  many  times,  prefers  to  remove  the  entin 
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cartilage,  as  tim  ..|H<r»tion,   tlioiitfli  inoiv  >H'vtTu,  in  \vm    liable     to 
truubleiMimu  eoinpiicatioiis,  and  is  usually  tiiial. 


Ki<i    -"iJ.     Huyfr'it  iip«Ti»tioii  (tii«l   Htiw). 

Afttr  thf  wii..li'  tiHd  (if  oimthHou  lias  »Mfii  (Jisinl     lotl  the  (Irt-ssiiig 
is  iipplifil.     It  consists  of  four  to  oight  tliickncsst's  of  iiMloform  gauze, 


Km.  573.— Bayer'g  operation  (wH'orul  >l:iKf). 

enveloping   and   stretching   well   iK'vond   the    wound.     Over   this   is 
arrangwl  a  pad    of    antiseptic    jute,    tillinu    up    the   cresecnt-Hhapod 
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excavation  in  the  hum,  luui  patlH  of  the  Mame  matorial  an^  m)  Mljimtvd 
aM  to  bring  tlu-  Hap  of  itkin  and  coronary  «ub«taticu  into  accurate 


Fill.  574.-B«.vor'ii  nperatiun  (thin!  »l«gi-). 

lontiut  with  the  tisHUCH  left  after  removal  of  the  cartilage.     A  calico 
bandage  KtiiicM  the  whole  in  place.     To  prevent  displacing  the  tliip 


Kio.  575.  — Rayer'H  (ipt-ration  (fourth  Mtage). 

the  bandage  should  be  «pplii>d  from  above  downwards.     The  Ksman  h 
bandage  is  only  removeil  when  tlie  dressing  has  been  securely  Hxtil 
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in  pcition.  The  latter  umially  WomeH  H,«ked  with  bloocl  in  » 
verrshort  time,  but  thin  U  «f  no  importance,  an  the  blood  remains 
aaeptio.     A  leather  shoe  or  «traw  nandal  in  UHed  to  keep  the  part« 

clear  of  the  ground.  . 

Provided  no  great  pain  in  -hown  and  the  dre«.uig  doe«  not  emit 
anv  unpleaaant  odour  or  discharge,  it  may  be  left  in  ponition  a8  long 
M  ten  or  twelve  dayn.  Increa-ing  pain  or  offennive  dwcharge 
„ece«.itate  a  change.  Ah.  however,  the  necond  dre-nmg  can  Heldom 
be  a.  complete  or  an  ^^rately  adj«-te<l  a.  the  firnt.  the  change 
Hhould  onlj  be  m./  .   od   rea-on.     Thi-  operation   han  given 

goU  renuli.  »nd  '    .■  "  .V  of  tr    '  "   ca^  which  prove  intractable 
to  injectioiw  or  >    > 


.ifiii 


VI.    LAMIfDk 

Thb  terr     '■   i'  ■' 
inflammatic 
of  the  o8  pedw 
portionH  of  the 
this  localisation  in  \ 
of  the  vet»MelH  of  thi' 


1,  K-  ;     >.«-     s  or      HE  SENSITIVE  LAMllI*. 
iianeourt,  geiicraliHed  aseptic 


it,  \. 


\  ,.  .!>  iraiH>,  with  more  or  leiwoHtitis 
r<  ,  .  w:.>  iH'st  marked  in  the  anterior 
ti  ■  iiurttiiry  proceHu  is  most  intense  ; 
],\  ,1  ,  i>  the  situation  and  disposition 
,  ,  „. !.  Uminitis  may  bo  acute,  sub- 
acute, or  chronic.  It  usually  affects  the  fore-fcn^t,  -miotimes  die 
Wnd-ieet  as  well,  but  scl.lom  these  alone.  In  cattle  the  hmd-feet 
are  more  frequently  affe<,ted  than  the  forefeet. 

The  acute  disease  starts  .vs  a  s».vere  hypera-mia  of  the  »cerat«- 
genous  membrane  ami  ..s  pedis,  the  sensitive  lamina  bemg  thicken^ 
Ind  infiltrated  and  their  adhesion  to  the  homy  lamm»  weakened. 
Exudation  soon  follows,  an.l,  if  the  pnx^ess  is  not  arrested,  is  immediate 
effect  U  to  loosen  the  conm-ction  between  the  hoof  and  its  matrix, 
and  as  separation  is  favounnl  by  the  weight  of  the  body,  esiH^cialbr 
at  the  surface  of  the  sensitive  lamiiKe.  the  most  extensive  of  the 
natholoBical  changes  occur  at  this  point. 

^  Withui  twentvfuur  hours  after  onsc-t  c  the  .lisease.  the  parts 
are  much  reddened  and  swollen,  and  pr  erati.m  o  the  young 
epithelium  is  taking  place  on  the  surf.«-e  .he  sensitive  lamina., 
which  are  covered  esVcially  in  the  region  ..  t  .lo  tm,  with  a  very  shghtly 
adherent,  yellow  fibrinous  layer.  Siedamgrot^ky  was  perhaps  the 
S  to  poL  out  that  the  pressure  of  the  body-weight,  a-nd  the  piiU 
of  the  flexor  ,edis  perforans  tendon,  tend  to  rotate  t he  os  pedis 
lund  its  transverse  axis,  and  so  to  cause  the  toe  to  smk  and  the 
wuigs  to  rise.  A  space  mo.o  or  les.  larg,.  i.  fomed  between  the 
^placed  OS  pedis  and  the  horny  wall,  and  in  the  chron'c  condition 
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the  homy  laniiiite  become  greatly  incresHe<l  in  breadth.  Am  tin- 
pouit  of  the  ospediH  niovcH  downwaniK,  ihv  hon»  of  the  m)le  at  tlit^  I.k' 
necetwarily  bocomeH  flatt«n(^,  and  finally  ukes  a  convex  form.  This 
condition,  in  connection  with  certain  changeH  in  the  horny  wull, 
is  termed  "dropped  w)le."  It  wan  formerly  aHMiimed  that  Ou- 
inflammatory  growth  pre88ed  the  o«  pedis  downwards.  Doniinik 
insiHted,  on  the  other  hand,  that  the  horn  of  the  toe  was  disUH-atcd 
upwards,  but  that  the  os  pedis  remained  ui  its  normal  position. 
Neither  opinion  harmonises  with  our  present  views,  and  to-day  no 
doubt  can  exist  that  Siedamgrotzky's  explanation  is  corivct.  The 
continuance  of  this  abnormal  form  of  hcwf  is  dependent  on  the  pn'smirc 
of  tlu'  gnuuul  against  the  tm*  of  the  luwf  whilst  the  animal  is  moving. 
In  droppcfl  sole  the  wall  of  the  t<K^  cK)se  below  the  coronet  apfK-ais 
abnormally  {MTpendicular,  but  near  the  bearing  surface  takes  a  niorr 
horizontal  dire<-tion,  whilst  the  bearing  surface  itself  is  not  only 
longer  but  also  more  oblique.  This  abnormal  formation  of  hoof 
is  identified  with  chronic  laniinitis. 

CauMS.  Laminitis  is  most  common  in  badly-formed,  flat,  luiti 
IMiinted  feet.  Its  <mset  is  favoured  by  mechanical  irritation  of  the 
sensitive  structures,  resulting  from  severe  work  at  high  speed,  lonji 
journeys,  from  continuous  standing,  as  a  result  of  painful  lameness, 
from  unskilful  shrn-ing,  Ac.  Rapid  work,  after  prolonged  confinement 
to  the  stable,  is  a  very  common  cause  of  the  diseas<>.  I..aminitis  is 
also  vi-ry  common  during  and  after  long  sea  voyages,  as  animals 
can  seldom  be  exercised  when  in  transit,  and  their  digestive  systt-m 
is  very  apt  to  b«>come  disordere<l.  Chill  increases  the  tendency 
to  the  disease,  which  is  therefore  more  frequent  at  the  time  of  sheddiiijr 
the  coat,  after  exfrnsurt?  to  wet,  or  after  long  rest.  The  external 
causes  compris«>  errors  of  diet  and  chill.  Heavy  foods  like  rye. 
wheat,  and  barley,  esptn-ially  when  given  new,  are  particularly 
dangerous  :  but  new  oats  and  new  hay  also  prmluce  la>r>initis.  At 
present  it  is  not  quite  clear  how  such  foods  act,  but  the  fact  that 
boiling  and  steaming  seem  to  diminish  the  injurious  effect,  points 
to  the  action  of  a  toxin,  and  contradicts  the  view  that  the  attack 
dep<'nds  on  the  quantity  of  normally-digested  material  which  enters 
t  he  circulation  at  any  one  time.  Such  fofxls  are  particularly  dangerous 
to  animals  which  are  unaccustomed  to  them,  and  which  work  little 
Chills,  either  from  sudden  c(M)ling  of  the  Innly  after  sweating,  or 
from  the  consumption  of  large  t|U'  ntities  of  cold  water,  also  favour 
the  prodm-tion  of  the  tli.sease.  Kiiutlly,  laniinitis  (hwrnatogenoiis 
or  metastatic)  occurs  a,s  a  complication  of  colic,  during  convalescent) 
from    influenza,    pneumonia,    pleurisy,    muscular    rheumatism,    an<l 
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infiKiiour  dineaHe,  or  after  difticiilt  parturition,  and  at)  a  Htxjuel  of 
Huptrpurgation.  Imminger,  who  ntateH  that  about  1  per  cent,  of 
marcH  become  affected  with  "  parturition  larainitin,"  considers  the 
diwaHe  due  t«  toxic  rtubstant^x  produced  in  the  retaine<l  lochiw. 
It  IK  conimonewt  after  abortion  or  difficult  delivery,  and  i«  then  very 
dangerouH.  He  sayH,  however,  that  the  feet  seem  t<i  Huffer  less  than 
the  muscles. 

Symptoms  and  course.     At  first,  the  symptoms  may  be  indefinite, 
sometimes  pointing  to  disease  of  the  chest  or  abilomen,  the  horse  ap- 
pearing dull,  with  archeti  back,  stiff  loins,  irregular  surface  temperature 
or  slight  rigors,  and  feeding  indifferently.     But  when  acute  congestion 
of  the  feet  has  set  in  the  horse  is  found  blowing,  sweating  in  patches, 
with  a  full,  bounding  puU-  («0  to  8(i),  and  a  fever  temiK-ratun-  (I04' 
to  \m    Kah.).     The  ctmjunctivse  are  inji-cted,  the  bowels  constipated 
or  relaxed,  the  mouth  is  hot  and  dry,  and  urine  passwl  in  small  (juaiitit > . 
The  affeetwi  fwt  an-  hot,  very  sensitive  to  light  percussiim,  and  the 
digital  arteries  can  be  felt,  sometimes  seen,  strongly  pulsating.     The 
horse  is  not  inclined  to  m«>ve,  even  forwards,  though  when  forced, 
he  lifts  each  fore-foot  alternately,  frcMiuently  tapping  the  litter  before 
advancing.     After  a  few  steps  he  moves  with  less  hesitation  and  soon 
improves  in  action.     Laminitis  of  the  fore-feet  is  generally  shown 
by  the  horse  "  drawing  '  the  fore-fiH't  when  set  bivik.  or  by  his  attempts 
to  avoid  placing  weight  cm  the  fore  limbs,  which  are  thrust  forward, 
the  f»H-t  H'sting  on  the  hwls.  an«l  the  hind  feet  carrie<l  forward  to 
take  a  greater  shan«  of  the  load  an<l  to  n'lieve  the  front  fetit.     The 
horse  refuses  to  assist   in  raising  a  fore-f(M)t  ;    and  when  tumtnl  he 
•pivots"   (.n   the   hind   ft-et.   the   front    feet  U-ing  advance<l  as  far 
an    jMissible    and    the     heels    first    brought     in    contact    with     the 
ground. 

In  laminitis  of  the  hind  feet  the  horse  ti.rusts  the  front  fwt  as  far 
backwards,  mider  the  bmly.  as  possible,  and.  in  order  to  n'lieve  the 
toes  of  weight,  brings  the  hin<l  fi»et  forward  to  rest  on  the  he<-ls. 
Thus  he  stands  •  bunche<l  up,"  with  the  head  and  neck  carried  low. 
and  if  forctnl  to  move  sometimes  lifts  the  hind  legs  convulsively. 
When  in  a  stall  or  box,  he  generally  rests  the  hind-ijuarters  against 
the  wall,  and  in  severe  ca.>«'s  will  endeavour  .still  further  to  relieve 
the  hind  fwt  of  weight  by  psvssing  his  heiul  t)ver  the  side  of  the  stall, 
and  hanging  back  from  it  by  his  head.  If  both  the  hind  fwt  and 
front  fjH'1  arc  affccttnl,  movement  of  any  kind  is  excewlingly  painful. 
The  aninials  .-an  scarcely  he  got  out  of  the  stable,  and  groan  when 
forcwl  to  move.  AUhotigh  the  disea.se  is  so  painful,  horses  usually 
stand  until  exhausted.     Once  having  lai.i  down,  however,  they  only 
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rise  with  great  reluctance  and  a  vast  show  of  precaution,  and  whtii 
again  on  their  feet  usually  exhibit  acute  pain  for  a  time. 

The  severe  pain  sometimes  forces  the  animal  to  lie  continuouKly. 
causing  extensive  bedsores,  which  may  lead  to  the  destruction  «.f 
the  patient.  In  other  cases,  the  os  pedis  perforates  the  homy  «t)lc. 
septic  inflammation  of  the  sensitive  structures  of  the  foot  sets  in.  pain 
increases  enormotisly,  thr  animal  is  unable  to  sttiud,  and  death  <H-furs 
from  exhaustion. 

In  favourable  cases  the  symptoms  grmlually  decline  and  disapfMNir 
in  from  four  or  five  to  twelve  days,  but  often  the  feet  continue  m<>ri' 
or  less  painful,  though  otherwise  the  patient  may  be  out  of  danger. 
Sometimes  normal  action  is  not  regainetl  before  the  end  of  a  iktIimI 
of  rest  extending  from  six  or  eight  weeks  to  three  numths. 


Vu.     .-.-0.     U.iigil.i.linal    H«tiuii    nf        Ki.i.    r.77.-L.>ii«itu<linal    Hectiuii    .,f 
h.K.f  tlin-r  iiionfhH  aft.T  atfark.     «.  Ii<">f  <'iH'  year  aft.-r  wvitp  attiuk  of 

I'litlioloKidilly  iinxlifitHl  horn  of  tht-  laminitin. 

whiti'  Imc  :  '«.  (lintortioii  of  tin'  liorri 
!iil>uli'»  m  ciuiwiUKMiit'  iif  Hitikiiii: 

of    111"'    I"    (H'llis 

Displrttctiu-n.  if  the  OS  jH-flis  can  be  det«H;ted  by  the  falling-iii 
ic.mul  the  <oroiul  and  depression  of  the  sole.  Once  this  has  (Rrurr.Mi 
(•niii|>lftf  re.nvcry  is  nt>  Umger  p«s.sible ;  the  soles  "drop,'"  iuid 
the  aiiimul  (■(■iiwr<  to  he  usieful  for  work  on  stones  or  at  a  rapid  pace. 

Horses  with  <lrop|M'd  soltw  exhibit  a  peculiar  gait  :  the  os  |M<ii- 
be  iig  partly  rotated  iiroiuid  its  transverse  axis  causes  relaxiili.-n 
of  the  flexor  ^hcUs  [H-rforaiis  ,  every  time  th«<  animal  extends  tin 
liinl).  tlu'rcforc.  the  coronet -joint  shows  abnormal  dorsal  flexion 
ill  couMMiiuiue  of  wliicli  the  hei-ls  eonie  first  to  the  ground. 

DiRerential  diagnosis.  The  following  are  some  of  the  condition- 
uhith  most  closely  simulate  laminitis;  — 

(1)  Bruising  of  the  sole  in  unshtsl  hjrsi's  ;  this  is  detected  by  iui 
examination  of  the  foot. 

(2)  Muscular  rheumatism.  In  this  cas«i  the  animal  sometimes  moM- 
a-  in  laminitis;    the  sl»|>  is  short  and  cautious,  but   the  front  iinil'- 
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»rc  not  extended,  and  whUe  symptomH  of  inflsmmation  of  the  foot 
are  wanting,  the  muscles  of  the  Umb  seem  in  a  state  of  abnormal 
tension   and  are  painful  on  pressure. 

^^  Thrconsequences  depend  partly  on  the  severity  of  the 
attack,  partly  on  the  stage  at  which  treatment  is  resorted  to.  and 
^X  on  the  formation  of  the  hoof  and  the  character  of  the  com- 
S^^cations.  The  intensity  of  the  disease  varies  greatly  ;  .t  may  be 
Sirly  estimated  by  the  degree  of  pain.  Prognosis  u,  less  favourabU. 
when  the  hoofs  are  already  deformed,  and  espec.aUy  when  the  ^les 
are  dropped.  Cases  following  errors  in  diet  are  less  favourabte  than 
Tose  o^^eumatic  origin;  and  when  all  four  feet  are  attacke<l 
there  is  less  hope  of  recovery  than  when  the  front  feet  alone  ar 
implicated.     Finally,  heavy-b.Klied  horses  suffer  more  severely  than 

"^';::::;rl>  terminate  by  r..>.utio„.  ...  owu^  to  .....a. 
changes  within  the  h.n.fs.  the  disease  may  pass  mU,  the  chr.m.. 
condition.     The  chief  .ompU.ations  are   hemorrhage,   suppuration. 

"""^Tll'Insure  resolution,  treatment  must  be  adopttnl  within  the  Hrst 
twenty  four  to  forty-eight  hours.     In  this  case  re<overy  .s  generally 
compete  in  five  or  six  days,  though  it  should  not  Ik,  forgotten  that 
for  weeks  after  the  disapiK-arance  of  symptoms  the  tendency  to  fresh 
attacks  continues,  and  therefore  relapses  '»>•''  '---'^'"^'y''™"; 
Hemorrhage  .isually  cKcurs  on  the  seond  or  third  day,  seldom  later 
"  tr  acu?e  diseai.     It  is  due  not  only  to  the  intense  congestion 
of  the  keratogenous  membrane  but  also  to  the  effect  of  traction  on 
1  s^^nsiUve  lamin.  by  the  .iesc-ending  os  p..iis.     BUkkI  accumulates 
lH.tw«.n  the   lu.rnv  and  sensitive  lamina,  and  sometimes  oo/,es  at 
the  h«-ls,  coronet:  ami  white  line.     The  .x-currence  of  ha-morrhage 
is  accon,p.uMe.l   by   mark.Ki  aggravation  of  symptoms,   the  patient 
iH  excmlinglv   restlesn,  blowing,  sweating,  and  m  great   pam  .    thi 
L^f    becomes    .letached    at    the   coronet,    and    death    may    result. 
.'rppurltUm  is  less  common  ;    infection  may  follow  excessive  parmg 
of  the  sole,  or  venesection  at  the  toe.     Frequently  suppuration  is 
,i,„it.Hl  to  a  portion  of  the  st-nsitive  sole,  and  the  existence  of  pus 
ZTou\y  be-  discovert^  during  convalescence.     In  some  cases  sup- 
^Ition' involves  the  greater  part  of  the  k-t««~  '-»^^^^^^^ 

!'-  ^^'-  ^::;::.n;:;:t::^^T  .;':i^.-n;tp^: 

:;  VZ:     roJ:7Z  UpVatUn  may  be  ^companic^ 

by   sHghr remission   of^symptoms.   but    the  apparent  improvement 

t       animals  condition  is  ..uickly  followed  by  gr.-at   prostration. 
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with  profuHP  gwcnting.  cold  limhN  and  cinmmy  mouth.  hiiihII  thready 
pult«e,  Kuh-iiormal  tonip«>r»tiin>,  and  death  within  forty-eight  hoins. 

Chronic  laminitiH  nmy  bo  cnnMidered  entabUshwl  if  after  the  v\\\\ 
of  the  Mecond  week  then-  is  not  distinct  improvement  in  the  patient °s 
condition,  (iradually  and  pi>rmanentiy  the  h<M)f  beoumcH  more  or 
iexrt  deform(>d,  being  greatly  inc^reamnl  in  length  and  flattened  from 
above  downwards.  The  wall,  thick  and  bulging  at  the  ten-,  is 
depre>«»«ed  or  almoHt  concave  Ik^Iow  th(s  coronet  ;  tln>  sole  is  thin.  Hut 
or  convex,  the  het^ln  ar«>  exceptionally  strong,  and  the  nurfiuH' of  flic 
wall  is  niarkiHl  by  ribs  or  "  rings."  which,  nnniing  from  one  lircl 
to  the  other,  an*  approxiniatttl  at  the  depression  of  the  tiMvwall.  iiiul 
irregular  or  broken  at  the  <|uarters.  The  horn,  esinfially  the  lower 
|H>rtions,  is  altered  in  (juality,  being  dry,  brittle,  porous,  and  eusily 
friM'turcil.  and  is  usually  recognist^d  as  pumiced-h(H)f.  In  movement 
•  he  liors*'  giK's  <m  his  heels,  tilting  the  t<n>s,  his  at^tion  closely  n's«>n>l>liiijr 
that  seen  in  lameness  arising  from  pyramidal  disease^  (low  ringbone), 
horn  tumour  and  toe-sandcrack. 

Treatment.  As  a  preventive,  all  horst^s  not  in  active  work  should 
lie  exercised  daily,  and  should  be  placed  on  riHluce<i  diet ,  while  attent  i'  >u 
should  be  given  to  the  state  of  the  bowels.  Young  horses  slioiild 
neither  be  over-worketl  nor  over-fed  especially  with  highly  nitrogeiiou- 
foml.  Horses  just  landed  from  a  long  sea  voj'age  sho\ild  he  phictil 
in  l(K>st'^  boxes,  and  fe<l  sparingly  on  light,  easily -digeste<l  f(HKl.  Tlit  y 
should  not  Ix'  exercistnl  for  a  week  or  so,  as  even  a  short  journey 
is  apt  to  precipitate  an  attack.  From  the  earliest  times  lamiiiiti- 
has  Iwen  treate<l  by  free  bletnling,  which,  in  fact,  is  useful  if  early 
resorted  to.  During  the  first  three  days  ble<Hling  from  the  jugular 
ahnost  always  priMluces  rapid  diminution  of  pain  antl  influniniation 
It  is  esp«'cially  useful  in  cases  foUowing  dieletie  mischief,  but  is  al-n 
of  advantage  even  in  rheumatic  laminitis,  Local  bleeding;,  either 
from  the  coronet  or  sole,  is  less  etTeetual  ;  and  the  priHluefioti  nf 
a  wound  in  the  sole  is  dangerous.  iM'caus*-  it  may  lM>eome  the  starting' 
|M)int  of  infection,  or  purulent  inflamraation.  If.  therefore,  bleedin..' 
from  the  to*-  Im'  resolve*!  im.  the  parts  should  be  treated  .vnfisj'ptiealK 
Bleeding  from  the  coronary  plexus  is  not  so  dangerous,  aii<l 
scariheation  of  the  coronet  has  often  Ih"*-!!  recommended.  Soup 
practitioners  recommend  al»tra(tiiig  five  to  six  (juarts  of  l>l<ii"l 
from  \\u'  jugular  and  applying  mustanl  plasters  to  the  chest  ami 
sides  of  the   thorax. 

The  seeoiiil  means  of  treatment  consists  in  cold  ap[ilications.  CuM 
poultices  may  be  applied  to  the  f^-ct .  or  the  animal  may  be  pla(c.| 
in  rutuiing  water.     When  pain  is  s»'ven'  poultices  deserve  prefereiK  • 
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Foot-bathH  are  cmly  of  uwe  in  miltl  vam-n.  and  it  siiouUl  not  He  forgotten 
that  continue<>  Ktanding  favours  ili8plait>n»ent  ot  tin-  on  jiedin.  and, 
therefore,  that  it  w  preferable  to  allow  the  animals  to  lie,  and  to 
apply  cold  applications  to  the  feet.  Plenty  of  short  straw  bedding 
Hhould  be  given,  the  animals  l)eing  made  wn.  comfortable  as  possible. 
It  is  also  advantageous  to  remove  the  shoes  and  pUtee  the  luirae  on 
a  soft  bed,  so  as  t«.  oppost^  descent  of  the  (w  pedis  by  distributing 

pri^ure   over    the    soli-.     If,  in  ai-ute  att»icks.  the  hors*'  <  an  not  Ik- 

pi^rsuadtHl  to  lie  down  it  should  Ik>  cast. 

To  jR-rmit  of  expansion  of  the  hy|H'raMnic  tissues  and  to  diminish 

tension,  Smith  recomnu-nds  dividing  the  horn  wall  at   one  or  more 

|M>ints  in   its  tircumfcrence  by   means  of  the  knife  or   saw.      This 

tn-atment  is  of  doubtful  value. 

In    'dietetic"  lanunitis  a  dose  (.f  physic  may  be  given,  both  to 


Kii).  ATH.      H'Mif  iifliT  laniiiiili-' 


Kii...">71>.     ThfsaiiH'HhiHl.     TlHili'ltrd 
liiii'M   iii<li<iit<'  the   |>ivviiius  form. 


diminish    local    inHannnatiou    and    remove,    lus   t,mckly    .is    p.ssd.lc. 

any  uijurious  material  fron.  tlu-  bowels,  thus  preventing  Us  absorption. 

Others    reconnmti.i    the    intravenous    injcrlioi,    of    banu...    cl.lon.lc 

soluti.m.     \u   the  rhcuu.atic  form  tlu    parts  should  be  rubbe.l   will. 

spirituous  solutions,  ami  the  body  warmly  clothed. 

Friis  rccomnundcd   piloearpiiu-  in  <loscs  of  .'.  to  7  grams.      Kx- 

iKTimcnts  «ith    this  .1  iiavc   -iven    varying   result >  ;     some  ci^cs 

showtHl    inMuovcmcnt.    otiu-rs    were    unatTcct.d.      It    »un    be    tr.cl. 

however,  .^pcciallv  «lu-.c  the  attack   is  ol.-lu.ate.  and  the  os  ,mm1.> 

shows  no  sign    of    displac.n.cnt  ;    but  after  displaccuunt    ot   rourse 

ueither  this  nor  anv  other  drug  .an  ctT.ct    a  cure.      Dollar  ha.  iuul 

..xccMcnt   results  from  hypodermic  injctions  of  hn.mi.le  ot  arccohnc. 

\.lrcnalin  solution  iujc.t.d  .Mduutaiuously  at    the  tetlu.k  or  pastern 

has    been    recommcn.led.     To    dipu,u>l.    mvciv    pain,    sub.ntaueo,.. 

niiections   of    u.urphiiic   oi    .■.»aihc   are    umIuI.  ,  .      , 

ll,.gulalion   ot    diel    i.   especalK    ..c.-...>a>>  .    and    ^^  hen    .he   at.aek 

has  foHowed  excessive  feeding,  the  aiiimaU  a.v  put  on  short   nitu.n>. 
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For  the  time  being,  com  hHouM  be  complet<»ly  withdrawn  ;  in  Rummor 
gra88  can  be  given  ;    in  winter,  hay  and  bran-masheH. 

It  is  now  well  recognised  that,  from  the  outset  of  the  attat^k, 
exercise  is  useful,  particularly  in  rheumatic  laminitis.  Sometimj^ 
the  lameness  occurs  whilst  resting  during  a  journey  ;  and  if  the  aniniiil 
be  started  again,  and  pushed  until  it  perspires  freely,  being  afterwards 
carefully  guanled  against  chill,  it  may  completely  recover.  But, 
ft|mrt.  from  the  severe  pain  insepariible  fronj  this  method  of  treatment, 
it  may  end  in  aggravation  of  the  c(mdition.  The  experiments  nuKlf 
in  the  Hritisli  army  <lo  not  altogether  recommend  the  treatm«'iii, 
though,  under  some  circumstances,  for  example  during  ticM 
mancjeuvn^s,  it  may  1m^  «is««ful. 

Most  caw's  after  nn'ovcry  are  b«'nefitcd  by  a  rest  of  six  wctks 
to  two  months  in  a  strawyard  or  on  grass,  and  In-fore  turning  tlif 
animal  out,  the  coronets  nlundd  Ih>  hlisten-d  and  the  fwt  shisl  witli 
light  bar-«h(H's. 

In  chronic  laminitis.  the  hoofs  should  be  trimmed.  sIuhI  willi 
bar-slioes  and  leather  soles,  and  the  coronets  blistere<l  tmce  or  twiif 
To  diminish  the  chronic  congestion  of  the  feet,  ligation  of  the  digilnl 
artery  on  one  side  of  the  limb  has  been  recommended.  The  treatment 
of  dropped  sole  and  pumiced-foot  pertains  to  the  province  of  shiiein|i. 
and  although  the  form  of  hoof  may  be  improve*!,  yet  the  animal- 
usefulness  is  never  completely  restored.  As  soon  as  acute  inflammatory 
symptoms  have  tlisappeared,  it  is  best  to  apply  shoes  with  thick 
heels,  and  to  promote  the  growth  of  the  heels  of  the  hoof  as  much 
ivs  p(»ssible.  (For  fuller  information  on  this  |M)int  the  reader  i»  refcrnnl 
to  Dollar  and  Wheatley's  "  Horse-shcnnng  and  the  Horses  Foot.   ) 
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VII.     KERATOMA. 

The  horn  forming  the  laminal  sheath  imd  homy  laminte  m:i> 
iHK-ome  tliick«'nc<l.  producing  a  tumour  which  in  known  as  kciii 
phyllocele,  or  k'-nitonui.  The  growth  is  con»piu-t.  scniicylindrii  mI 
from  i  inch  to  i  inch  in  thickm-ws,  and  when  fully  torni<Ml  may  !»■ 
pyraniifliil  or  conical  with  the  husv  resting  on  the  white  line  and  tlif 
summit  extendnig  upwards,  sometimes  as  far  as  the  coronary  Im.i.I.  r 
ot  the  hoof.  The  up|MT  extninity  may  be  bifid,  and  iK-casionalU 
the  borders  of  the  grovslh  arc  irregular,  constricted  at  certain  point- 
and  expanch'd  at  other-  The  biwM'  may  be  solid  or  fistulous,  lli' 
cliHiuici  limite<l  to  a  short  sinus,  or  extending  thnmgh  the  whc'l' 
length  if  the  growth  an<i  o|M'ning  on  the  surface  of  the  adjoini'  j 
s«-nsilivi    laminie,   from    which   a   watery   exudate   passes  down   i   - 
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fiatula.  Sometime  the  tumour  prwentH  outwardly  a  fissure  which 
ext«nck  Bome  .lintance  into  the  HubHtance  of  the  hoof  wall,  which 
externally  may  be  intact. 

The  activity  of  secretion  in  the  con.nary   baml  w  very  great; 
in  the  sensitive  lamina,  on  the  other  haml.  it  is  very  small,  bemg 
.mly  well  marked  at  the  upper  part  of  the  wall  just  below  the  coronary 
band  itself,  where  the  horny  lamina-  originat<-.     But  when  the  sensitive 
laminiB   become   the  seat    of  chronic   irritation,   their  latent    hon. 
forming  power  becomes  active,  an<l  a  masn  of  new  horn  is  pro<luce«l. 
Horn  tumours  sometimes  start  from  the  coronet,  in  .cmseipience 
of   tre.Kls   or   other   injuries    pro«lucing    chronii-    inflammation    and 
hyiH-rplasia  in  the  lower  papilla;  of  the  coronary  band.     This  patlu»- 
Kigioal  thickt     ng  gradually  extends  downwards  towards  the  ground 
surfa*.'  of  the  foot.  and.  pressing  on  sensitive  structures,  gives  rise 
to  «hronic  iameiu^s.     In  other  cases  the  st-nsitive  lamina"  form  the 
points  „f  origin  of  the  tumours.     Uminal  keratomata  arc  usually 
confined  to  the  lower  portions  of  the  wall,  and  though  they  extend 
upwanis  towards  the  coronet,  they  seldom  rcac-h  it. 

Keratomata  tlurefore  result  from  chronic  irritation,  or  prwluctive 
inflammation  of  the  conmary  band,  or  sensitive  laminae.  Sometimes 
the  ondition  is  followed  bv  superficial  suppuration.  On  the  other 
hand,  infective  inttammation  .)f  the  p.Hlophyllous  membrane  may 
constitute  the  first  phase  and  be  succced.-d  by  a  chronic  productive 
process.  Horn  tumours  produce  atrophy  of  the  plantar  reticulum, 
sensitive  lamina-  ami  os  ptnlis.  The  b..nc  presents  a  .Icpression  or 
gutter  corresp<mding  in  form  and  dimensions  to  the  tumour,  ami 
its  edges  are  often  stiiddc.l  with  as,H-rities  or  small  bony  growths 
resulting  from  superficial  ostitis.  The  sensitive  membrane  hmng 
the  gutter  is  much  ri-duced  in  thickness,  or  represcntt>d  by  a  yellow 
fibnms  layer  with  no  tra<e  of  sensitive  lamuue. 

Caum!  Fre,,ucntly  keratomula  an-  preceded  or  accompanied  by 
cmplete  san.l.-rmk .  "  Irritation  ..f  the  s<-iisitive  membrane  may 
l>e  set  up  bv  a  nus<lin-t,Ml  nail,  by  separation  ..f  the  wall,  cracks 
in  the  horn,  bv  blows .-..nt  ractinl  during  movement  or  from  t  he  hammer 
in  laying  .Icnches  or  dips,  which  may  be  t..o  tight.  Horn  tumours 
may  follow  ,K.netrati..n  of  the  white  lin<-  by  the  clip  of  a  .lispac-ed 
sb.i'  and  in  a  hind  l-.t  it  may  1h-  .ans.-d  by  forging.  Hrohner. 
(••diot.and  Alniv  Hdinit  the  p....-.ibilit  v  of  tlu  oc.iinvn.cot  spontaneous 
keratomata.  wli'  h  arc  sometimes  n.cl  «ith  in  t<.als  and  yearlings 
that   have  never  worn  a  shm-. 

The    sy-ptom.  w.rv   with  (he  po^iuon    a-ul  si/.c   ot    the  yn.wtlu 
Keratomata    UKually.but    not    always,    produc.-    lameness,    which 
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exhibitM  all  the  HymptomB  of  fw»t-lamt»nei««,  except  thoae  of  aciilc 
inflammatinn.  When  iiifectitui  im  abwnit  and  the  kerat^ima  w  oi 
Hmali  Mizo  then«  may  lie  no  lameneiw,  which  is  UMualiy  due  eitlu-r 
tu  pretwuro  of  the  new  growth  on  the  podal  bone  or  Ut  inflammation. 
Keratomata,  derived  from  the  Henititive  lamime,  frequently  product- 
chronic  inflammation  of  the  latter.  In  »uch  cases  a  secretion,  whuh 
is  HonietimeH  wat»:'ry,  wimetimes  purulent,  discharges  from  the  sjnmc 
iH'tween  the  homy  and  Hensitive  laminw.  A  probe  may  «»ften  Im- 
|)ai4«e«l  t«)  the  upper  margin  of  the  split,  i.t.,  as  far  as  the  uppt-r  ciul 
of  the  keratoma. 

OocasionHlly  that  jnirtion  of  the  external  wall  oi  the  hoof  corn- 
sponding  to  the  keratonia  is  bulged  outwards,  forming  a  pnije«-ti<in 
••xten«ling  fnim  the  ctmmet  to  the  bearing  surface.  This  comlition 
is  coninionest    when  the  keratoma    grows  from  the    conmet  ;    «lu- 

surface  of  this  protruding  part  is 
stmietimes  rough  and  im-linctl  ti> 
split.  In  nuivement  the  tis-  i« 
tilte<l.  as  in  sandcrack  lanu'n«-s>. 
Th«  dlagnotUof  keratoma  during 
life  can  only  Ik*  assuretl  whi-ii 
the  growth  app(>ars  on  the  plantar 
surfact^  of  the  foot .  The  peripheral 
border  of  the  sole  then  pre«cii1> 
an  inset  or  a  curve  which  partly 
encircles  the  base  of  the  tumour. 
Prognosis  <lcpends  prim-ipally  on  the  presence  or  absence  of  laiiu- 
ni'ss,  and  on  the  possibility  of  nMiioving  the  diseasifl  growth.  It  is. 
tlier«'f<>re,  important  to  know  whether  the  keratoma  has  (I)  originated 
in  the  coronary  region,  or  (2)  from  the  lower  stHjtions  tif  the  sensitive 
liiniinie.  in  the  first  ease,  its  removal  not  only  offers  great  dittieully. 
but  enforces  a  liuig  rest,  as  the  lnK>f  is  <livi(U>«l  to  a  considerable  extent 
and  a  large  amount  of  horn  n'nu)ve«l.  in  the  set-on«l  c»is«>,  the  time 
rtHiuin-tl  for  recovery  is  in  proportion  to  the  distance  the  diseased 
growth  extends  upwartls.  Keratomata,  growing  from  the  conmet. 
gent-rally  prislut-e  ticformity  of  the  t)Utcr  surfiu-e  of  the  wall,  which 
is  therefore  an  unfavourable  sign.  In  many  cast's  a  new  jiiowlli 
forms  even  after  renioval  of  the  first,  but  this  is  not  invariably  tin 
case. 

Treatment.  I'nU-ss  the  grt)wth  causes  pain  antl  lanu-nt-ss  trealincni 
is  lictft-r  abstiiinetl  from.  In  shts-ing,  the  |M)rtion  of  the  wall  Ik-I<i\\ 
the  tumour  sluiultl  Ik;  rclievetl  of  weight.  Sometimes  the  lanu-n«— 
yielil     to  rest  and  cold  moist  applications.     I'ersistent  lameuciw  cu. 


Fill.  .'iHO.  Portion  of  thr  iniu-r  HiirdicH  of 
till-  wall  HliuwinK  <-haii)(i-i<  nftcr  olcl- 
HlaiiitiiiK  corn,      a,  Horn  tumour. 
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only  »M«  removiHl  by  oxcinum  of  the  korfttonift  or  hy  mMiiwtomy. 
Th»'  affwUKi  KiM»t  may  U-  lliiniUHl  with  Hu-  ra^p,  ami  the  keratoma 
n-iiiovi'<l  by  meaiiM  of  knife  and  foieepx. 

Friihnur  and  (Jutenaeker  divUlo  the  wall  around  the  keratoma, 
remove  the  gn>wth  compleU^ly,  and  «etfU  to  aiwiMt  healing  of  the 
o|H>ration  wouml  by  antim'ptie  pnHiaiilionM. 

The  great  difficulty  of  this  methiMl  i»  to  determine  the  extent  of 
the  kerat<»ma  by  examining  the  «)Uter  wurfaee  of  •he  wall.  To  obviate 
thin,  the  wall  may  be  trephinwl  and  the  extent  of  the  growth  a«<er- 
taincil  by  probing.  The  growth  may  alwj  be  removwi  by  Htarting 
fnmj  the  U'aring  Hurlaee  of  the  wall  and  working  upwards  until  itn 
up|H-r  margin  in.  reiuhwi.  If  the  keratoma  i«  Hmall  this  <umcludeH  the 
«ip«'ration.  Hut  when  it  ix  extensive  and  ban  pnxluewl  inflammatory 
pr<Kess«-H  in  the  lamina-  and  cw  pedis  it  may  Ik-  nece»»«ary  to  excisi' 
the  flis^-ased  laminw  and  to  freely  cua-tte  the  bone. 

The  o|»eratiim  wound  should  Ix*  treated  antiseptically.  ('«>mplote 
nttovery.  however,  is  far  fnim  Ix-ing  the  rule.  The  cavity  in  the 
OH  jK-ilis  may  |M>ssibly  Im-  filial  up  again,  but  as  the  tendency  to  new 
growths  exists  in  tlie  sensitive  lamina',  and  is  not  removetl  with 
ren«)val  of  the  keratoma,  the  disease  not   infrtHjuently  returns. 

Similar  growths  <Heasionally  affwt  the  sole.  They  are  commonest 
in  flat  or  •ilropiKHl"  fot^.  The  tunu)ur  is  usually  hemispherical,  the 
ba.se  intimately  unitetl  to  the  velvety  tissue  of  the  sole.  Treatment 
may  iK-ctmHnwl  ti)  paring  the  growth, applying  |K)ultices.  and  sh<K'ing 
in  leathers.  Kiwliial  tn-atment  necessitules  opi-ning  the  sole,  fully 
exposing  and  excising  the  tumour,  and  is  generally  successful. 

Coiisiiterable  spaces  soiuetiintw  form  Iwtweeii  the  sensitive  an«l  horny 
lamina",  whilst  the  surfaie  <if  the  sensitive  lamina'  Injcomes  coveriMl  with 
a  thin,  turbid,  Huid  secn-tion,  and  not  infn)<|uently  granulations  apfiear. 
The  pn»cus8,  iles<rilie«l  hv  Schleg  as  chronic  uk«ration  of  the  s».iisitive 
lamina',  is  usually  conhncil  to  a  sjxjt  the  size  of  a  shiUiiig  in  the  lower  parts 
of  the  sensitive  wall.  Sometimes,  however,  it  exten<ls  upwanls  along 
the  lamiiue,  and  mav  even  ixMM^h  th«<  .'oninet,  hut  then*  stnuns  no  tendeni  y 
to  |K«u!trat«  inon'  <UH<ply.  The  ehn.nic  irritation  an)und  the  diseasotl  s|M>t 
sometimes  (tauses  formatitin  of  keratomata. 

The  lunailion  genorallv  develojw  after  acute  inHammation  causeil  by 
pricks.  «.-|»ar«ti.rti.  or  ti.ssiirinn  of  the  wall.  SiIiIck  saw  the  (hsea.st|  result 
frnni  s.-|«ration.  .Should  the  intl»mmftti.rv  centre  lieconu-  Mifcxted,  healmg 
i.H  .lfla\e.l,  ami  the  iliseas«<  may  Im'c..hic  chn)nic.  This  is  shown  by  the 
fa«n  that  after  n-iuoval  of  the  iiife.1*-.!  |M)rtion  of  wall  and  careful  cleansmg 
of  the  surfticc  ..{  the  stmsitive  Uimiue,  healing  gcaerally  folk.ws  m  three 
to  four  »c«>ks. 

\tleiitK.ii   IS   tiisl   attract<'<l    hv   the   laineiu»ss  or  fs<a|ie   of   ais<harge 
thr"ii>.'li  the  N»hil.>  liiu'  <liiriiiu'  sh.H-iiin      The  extent  of  .lisea.se<l  tissue  can 
Ih>  .leUHtetl  l)v  pnihing.     Lameness  is  not  a  i-onstant  feature,  but  apis-iiis 
K.S.  ■  *  * 
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iniii.«di»t*ly  acutw  iii««ininHti«ii  in  s..t   up  l.y  th«<  .'iitmiK-e  of  iiif«tivf 

■uliMtmicfw.  ,  „  .11:  1 

The  ttrtt  uteii  in  trwatiiMMit  M  t«.  n<.ii..ve  the  w»ll  lovuriiiK  the  di«<tt«-l 
Biwt  by  mtmrn  of  the  r»«|>  »imI  kiiif«'  without  iujuriim  th«  wiwitivn  l*inuw 
it  i-.  therefor*.  ii«-eHH*n-  to  iiot«  m.  irati-ly  the  |K.int  of  .livwion  l«t*«n 
thf  hornv  Md  vamulur  |«rt*.  Afu  r  cl«inu.iH»(.  iw  fnr  »«  i^iH-ibte,  th.- 
.liM^aMxl  Uu.iiw.  th.<v  *tt'  iMiiiit.Hl  with  li.|uor  f.«rri  iwnhlor ;  a  n»ti«M  -f 
U.W  ..-  jute.  ».«ke»l  with  thi-  H»ni.'  Hui.l,  in  tipiilie.!,  wul  Bwun-.l  by  im>.iii> 
of  a  bamlaKt..  If  pn.nferatioii  fn.iu  Iho  Hurfait.  of  tht<  Heiwitivo  Htnutur.-- 
urovw.  tnHihJi«.Hne  nitrate-  of  lewl  niav  U^  eniploywl  ;  S<hlt.|<  uh«1  Ih. 
actual  .aut^Tv  Hie  alM.v.«-.la»crilHMl  iln-y^m  HhouKI  then  Iw  appli.-l 
ami  left  in  iniition  for  hou...  davK.  When  .hauKinjl  it,  the  partn  a«.  ..ir.-- 
fullv  oianiinetl.  ainl  if  the  wall  haw  1k«  on..-  further  uii  lernwiiwl  the  affp  t.-l 
horli  Hhouhl  at  oiMf  Ik-  n-uiovwl.  but  i«.  a  lule  theni  i«  no  nuirkt^l  ten.l.-n.  > 
tu  extenHinn. 
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VIII.    CANKER   or   THE   SOLE    AMD    FROG    (PODODEUMATITIS 
CHRONICA  VERRUCOSA  VEL  MIGRANS). 

Since  olden  tinu-H,  u  t-hroni*-  inHan>niat<.ry  hyiK-rtrophii-  (liH.-uM- 

of    the    keratogeiiouH    membrane    of    the    frojj    ami    sole.    Hometiui.-^ 

incliulinK  the  >en«itive  luinime.  ami  showing  a  »troiin  tendeiuy  t.. 

Hpn-wl  to  frehli  areas,  has  Ut-n  n-connist-d  ami  «le..«rilH-«l  as  canker. 

The  (li«eaae  .onsistn  esHeutially  in  chronic  hyp«-rtrophy  of  the  villi 

or  papillw  and  proliferation   in  the   reticulum   of  the  kerat..gt-nou> 

membrane;    the    villi   b«-<-ou»in«  enlarginl    and   grouinnl   in   thin   or 

thick  ma«st-s,  and  the  cellular  elementH  of  the  fete  un«lergoin>j  .Mti\. 

increase.     St)me  of  the  villi  ap|H-ur  atrophit-*!,  the  others  are  irn-Kulariy 

hyiiertrophiwl.  enlarginl    at    the  Invse,  <edeinat<.us  thii.ughout,    hihI 

flivided  at   the  summit    into   multiple   s»H-ondary   v.-siculat    papilhe. 

with  diatended  or  hydropic  cells.     The  rt-ticular  tissue  is  ii.tiltrat.-d 

with  a  sero-cellular'exmlate,   and   the  spines   Ix-tween   the    groups 

of  hyiHsrtruphied  villi  an'  tilled  with  an  offensive,    dark,  semi-lluul 

material.     In  canker,  thert-  i^  always  partial  or  complete  destruction 

of  the  hornv  sole  and  frog,  and  the  alfwtcd  jM.rtions  of  the   vlllou^ 

nu-mbrane  are  c<.ijstantly  suturatt-il  with  c.-ll  debris,  pus,  and  ser.ui> 

Huid.     True  horn  formation  is  preventwl.  the  epithelium  bn-akim: 

down  and  priKluciiig  a  I.K)sely  attached  greasy.  cas.-ous,  grey  layci, 

with    a    characteristic,    very    ftuti.l    smell.     As    mentioiu-<l    und.i 

'verrucose   dermatitis,"   canker   is    identical    in  character  with  >.. 

called  grease,  i.e.,  it  consists  in  a  tlermatitis  verrucosa;    it   has  al-o 

bt-eii  state<l  that   either  condition   may   prmlucc  the  otlur,  or  th.it 

greast-   may   causi-   .anker     and   canker   grca.-*e.     Hoth   .lisi-ascs   ai. 

very  obstinate. 

Symptom!    and  coune.    The    commencement    of   the    attack    i~ 
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generally  ovcrlcMiked.  Ah  a  ruU-,  a  ninall  rawtsl  |iat«h  Hrnt  form« 
on  the  frog  and  prinlu.-eH  a  grey,  gri'twy,  (.rtennive  material.  On 
removing  the  l»Kr-.«  h«»ri>  the  enlarg»«l  viUi  of  tlic  frog,  which  cause 
the  bn-aeh,  can  be  tlet.ctwi  with  the  nakwl  eye.  Umenenn  in  rare 
atftr»t,  a  Mympt<»mof  conHi«ler»ble  diagmwtie  importance,  for  in  acute 
inflammatory  diiH>aHe«,  great  pain  and  lamencHH  are  always  prewnt. 
tJra«lually,  Honu-tinuH  ainwwt  imiH-rceptiltlv ,  the  dineam*  extendi, 
attacking  tirHt  the  frog,  then  the  w»le  and  barn,  parting  from  thew' 
to  the  wall,  and  Konictinies  niwhing  iw  high  a*  the  coronet  ;  alwayn 
making  its  way  b«'tween  the  w-nnitive  an«l  horny  Htructun-K,  which 
it  finally  H»-paralcs.  The  Minitive  lamina'  U-^ome  enlar>i.'«l  and 
c.nvertwl  into  bruwh  like  Htructurcs,  which  pr.Kluce  cxuln-rant 
vegetations  inune«lia<ely  thi*  wall  i-overing  tlnin  in  remove*!. 

With  the  extension  of  the  pnMcsM  to  the  bars  mid  sole  the  h.Mif 
expancUat  the  quarterH,  whilst  thefrog  considerably  enlarges.  At  <his 
stage  laim-ness  issometinu-s  se.-n  during  movement,  but  this  is  probably 
due  t«i  loss  of  the  horny  covering  and  mcidental  injury,  not  1..  the 
disease*!  pnH-ess.  When  the  «onditioii  is  ncglccte«l  it  continuously 
a«lvanci«,  until  linally  it  atfttts  the  .nlirc  matrix,  causing  great 
deformity  of  the  hiM>f. 

CftUMS.  The  caust<s  of  canker  are  at  present  little  umlerstood. 
and  opinions  as  to  the  nature  of  the  dis«'as«(  vary  greatly.  Th»-  name 
is  a  very  oUl  one,  and  originati-il  at  a  time  when  it  was cust<.mai,y 
U>  des<ribe  many  ditfennt  distiu*.-  priKx-sscs,  distinguishtnl  by  their 
malignant  character,  by  th.>  same  term.  It  has  long  iK-en  n-cognise«l 
that  canker  has  no  real  relationship  with  carcinonui.  and  therelorc. 
strictly  speaking,  the  nanu-  is  unju.stiHable.  The  <lis«'a.se  is  conunonest 
in  animals  t)f  a  lymphatic  teniiHTanu-nt,  and  is  favoured  by  dirty, 
ill-drained  stables,  where  animals  stand  continually  on  litter  soiled 
with  numure,  and  saturated  with  dci(.m|Miskng,  ammoniiwral  urine. 
Canker  is  probably  due  to  sin-citic  intcH-tion,  iis  s«>ems  indicated 
both  by  its  course  and  the  manner  in  which  it  reacts  to  treatment, 
but  the  infection  cUk-s  not  apja-ar  to  be  due  to  a  single  organism, 
but  to  s..veral.  which  ch>  not  always  agrc-e  in  their  methcHl  of  action. 
Megnin  has  descriUnl  onc^  which  he  terms  Kcraphyton.  (The  subject 
receives  further  attention  hi  Dollar  and  Wheat  l..ys  bcs.k  on  "  Hors.- 
shcH-Ulg  and  the  Horses  Foot.") 

Prognotli.  Although  canker  always  lakc-s  a  chronic-  course,  y.-t  it 
shows  numv  variations  which  arc  of  real  importance  in  forming  a 
prognosis,  'ruder  any  circun»stances  the  prtictitioner  should  Ik- 
cautious  in  giving  an  opinion,  though  the  grcatc-r  number  of  cas«-s 
recover.     Th.>  nu.re  active  the  pr.Hcss  in  the  rctc  tissue  and  papilhe, 
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and  tlie  softer  the  material  produced,  the  graver  the  ease.  The  more 
extensive  the  disease  and  t  he  greater  the  tendency  to  spread,  the  less  t  he 
chance  of  recovery.  Treatment  is  particularly  difficult  when  the 
laminae  are  attiicked,  easier  when  the  condition  is  confined  to  the 
frog  and  sole.  Rapid  extension  is  always  an  unfavourable  sign. 
The  most  difficult  cases  are  those  in  wiiich  a  predisposition  to  tiic 
disease  exists,  as  shown  by  several  feet  being  ailccted. 

Treatment.     Perhaps  in  no  other  disease  have  so  many  drugs  been 
tried  as  in  canker.     The  selection  of  a  proper  remedy  certainly  i)la>s 
a  very  important  part  in  treatment,  and  only  ranks  second  u)  the 
manner  of  applying  it.     (^austics,  which  destroy  the  excessive  growt  hs, 
together  with  astringents  and  disinfectants,  appear  most  effective. 
Sublimate,   chloride   of   zinc,   carbolic    acid,   calomel,   salicylic   acid, 
camphor,  iodine,  and  many  others  have  in  turn  found  support  .is. 
but,  as  Haubner  very  truly  said,  there  is  no  specitic  against  canker. 
In  addition  to  local  disinfection,  it  is  necessary,  firstly,  to  destroy 
the  new  growths  on  the  papilla-  ;   and,  secondly,  to  cheek  proliferation 
in  the  reticular  tissue.     Success  in  the  first  case  depends  on  tlu-  size 
of  the  new  growths.     Caustics,  the  actual  cautery,  or  the  knife  may 
be  emph>yed  ;   but,  whatever  the  means  selected,  care  must  be  taken 
to  remove  all  diseased  tissue.     The  hoof  must  be  thoroughly  thinned, 
every  particle  of  undermined  horn  removed  for  a  distance  of  \  an 
inch  round  the  diseased  area,  the  margins  of  which  are  easily  recognised 
by  the  fact  that  the  horn  there  is  adherent  to  the  sensitive  membrani^ 
beneath.     By  u.sing  an  Ksmarch's  bandage,  bleeding  may  be  entirely 
avoided,  and  the  seat  of  operation  kept  continuously  under  observati.ui. 
All  fragments  of  diseased  tissue  should  be  removed  with  the  knite 
or  curette.     This  treatment   has  proved   more  successful   than   tlie 
use  of  caustics.     Healthy   tissue  should  naturally   be   spared,  t'ut 
not  at   the  expense   of   leaving  disease   behind.     The   softness  and 
yellow  colour  of  the  altered  tissues  enable  them  readily  to  be  distm 
guished.     The  operation  is  concluded  by  applying  a  pressure  dressinj; 
saturated  with  weak  formalin  solution.     As  considerable  pain  attends 
the  above   manipulation,   chloroform   or  a   large  dose  of   morphine 
should  be  given.     Next  day  the  dressing  is  removed.     The  field  .it 
operation  will  then  be  found  covered  with  a  cheesy  a<lherent  material, 
which  must  be  removed  with  the  knife  or  curette,  but  without  woundiwi 
the  sensitive  Mrncture/,  beneath.     The  parts  are  then  redressed  witl| 
dilute    formalin    or    whatever   agent   has  been  chosen,  and  packed 
with  wads  of  tow  under  a  pressure  bandage. 

Amongst  caustics,  nitrate  of  lead,  reci.inmended  by  Piitz,  perhaps 
stands  first.     When  strewed  over  the  diseased  surface  in  the  form  ot 
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nnwder    it  forms  a  dry  scab,  checks  extension  of  the  growth,  exerts 
'rintene  Zng  actln,  and  cheeks  proUferation  and  secrehon  m 
."et    ula    tisste.     Sometimes  the  process  starts  agam  under  the 
V  "which  therefore  requires  to  be  carefully  exammedcU.rmg 
he  next  few  days.     Acids,  particularly  fuming  n.tnc  acul,  can  also 
b'   uid    Z  their  application  requires  care,   whilst  the.r  actum   . 
dW   to  control   Ind  certainly   not   n.ore  sat.sfact<,ry  than  tha 
Sate  of  lead.     Kxperinu-nts  with  sulphuric  acid  m  the  treatment 
o   t^  sugU  the  Idvisability  of  trying  it  in  .anker,     ^ormahn 
silut Urn    on'account  of  its  caustic,  antiseptic,  and  <lO"^J  -tu,„,J. 
of  lat  value.     Frohner  recommended  the  cautious  use  of  the  officmal 
40  ,^.    cent,  solution  of  formic  aldehyde,  applied  wUh  a  brush.     This 
l^.ver   is  much  too  energetic,  and  5  to  10  per  cent,  or  even  weaker 
Jl Z;  are  preferable  ;  if  necessary,  their  application  can  be  repeat  d. 
Hdl    who  used  formalin  extensively,  prefers  the  5  per  cent^ solution 
^lt:L.  severe  results  .om  u^j^'^  ^^^    ^,  ^: 

itsirrr^-^sorciiinie^iqu.^ 

'pe      en         chloride  of  zinc.  10  per  cent.;    tincture  of  lodme    tar, 
IrLybeUied.     Kachhasat^e..r.b^^ 

?;;r^:r:it:::^'h:  b- ::rt^iest.^y  t,.  dLsed  tis.. 

21  ^:^^^^  -quires  supplementing  with  some  antiseptic 

"  tr:^.  treatment  is  commenced  by  r.novnig  the  ho™,^u. 
if  the  hoof  be  very  dry  and  hanl.  by  immersing  the  ^-     "  ^  ^"^ 
;    ♦  I    f».       \n  undermined  horn  must  be  removed.      This  is  a  >^ine 
foot-bath.     A    J  Urni"  .^  ^j^^._^  ^^^^^^^.^^  .^  ^^  disinfectant, 

,„«   ,on  ''\''l"'2Mof  /-inc.  or  sublimate  solution.     After  one 
''f:j:Z^i:^^^  ll  af;er  repeatedly  washing  the  diseased 
V     .  th       .ot  is  in  the  bath,  the  material  selected  .s  applied 

C^:^^X^n.     Next  day  this  is  renewed,  and  if  the  process 
"wJex^nl'l  farther,  the  undermined  horn  is  at  once  reni^ed  , 

:Strt-r^ 

:r  1.  sole.  ^i;^::^:::^^:;:^^. '  xi;  ;:^:t^ 
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with  firm  plcdj;ots  of  tow,  ho  as  to  pri-ss  ftH  etiually  as  possible-  on 
the  growing  tissues.  A  well-made  shoe  fulfils  the  same  purpose- 
provided  the  tampons  of  tow  are  pressed  firmly  against  tht'  sole 
and  frog  by  slips  of  hoop-iron  inserted  beneath  the  shoe.  Even 
at  a  later  stage,  it  is  important  to  renew  the  dressing  every  two  or 
three  days  at  least,  and  to  examine  the  condition  of  the  hoof. 
Particular  attention  should  he  directed  to  the  margins  of  the  diseased 
spot,  and  to  the  dry  scab  ;  if  only  the  slightest  trace  of  grey,  greasy 
material  is  present,  it  must  at  once  be  ascertained  whether  the  process 
is  not  spreading  in  deeper-seated  parts.  When  healing  is  well 
advanced,  calomel  forms  a  very  valuable  application.  Malcolm 
("Jour.  Comp.  Path."  vol.  iv.),  has  cured  many  cases,  by  stripping 
the  foot  of  iill  loose  or  under-run  horn,  earefidly  cauterising  the  un- 
healthy incnjbranc  with  the  hot  iron,  disinfecting  the  exposed  surface, 
ami  applying  a  dressing  of  etpial  parts  of  copper,  iron,  and  zinc 
sulphates,  mixed  with  strong  carbolic  acid  and  sufficient  va-selitic 
to  form  a  paste.  The  dressing  is  covered  with  a  pressure  psvd  of 
tow  held  in  position  by  a  shoe  with  an  iron  or  leather  sole.  He  strongly 
advises  the  eradication  of  every  particle  of  canker  tissue,  and  places 
more  reliance  on  the  fictal  cautery  than  on  st)lid  or  liquid  caustics. 

Mesnard  claims  to  have  h  vd  «'xcellcnt  results  from  applying  a 
mixture  of  4  parts  carbide  of  calcium  and  1  part  each  of  neutral 
ac«!tate  of  copper  and  iodide  of  starch.  The  hoof  is  prepared  as 
for  the  treatment  with  nitrate  of  lead,  and  after  drying  is  freely 
dusted  with  the  above  powder  and  a  pressure  dressing  applied.  Tin- 
process  is  rejK'ated  daily. 

hnmingcr  has  suggested  a  "  radical  operation."'  consisting  in 
removing  the  velvety  ti.ssuc  of  the  sole  or  the  sensitive  laminie,  wiierc 
dis<-ased.  Whilst  Imminger  n-serves  this  treatment  for  old-.standing, 
.scv<-re  cases,  Kberlt^in  pra(^tises  it  in  ev(-rv  case,  removing  the  tissue 
with  tlie  knife  "  as  though  dealing  with  a  tumour."  The  woiuul 
is  then  irrigated  with  sublimate  or  creolin  solution,  strewed  with 
pyoktanin.  iodoform  or  thioform,  and  covered  with  a  compress  dressing 
of  gauze  and  jute.  If  no  severe  symptoms  apjiear.  the  first  dressing 
is  left  in  position  for  a  fortnight  and  afterwards  renewed  every  eight 
or  t«-n  days.  After  the  first  fortnigiit  tht-  surface  granulates  freely, 
and  is  surroinidcd  by  a  margin  of  thin  healthy  horn,  which  gradually 
advances  over  the  wound.  In  dressing,  the  parts  are  simply  wiped 
and  powdered  with  iodoform  ;  any  exuberant  granulations  are  excised. 
Krfihner  cure<l  12  out  of  14  horses  in  this  way.  The  average  duration 
of  the  civ,s«>s  was  27  days.  Eberlein  considers  this  the  most  successful 
of  the  many  modes  of  treatment. 
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-n,o  .Usc-as.  ..vnn„t  bo  regarded  as  cure.l  until  every  pomt  m 
absolutely  <lry,  and  normal  horn  formation  has  agam  set  m      In 
"X        al    procautions,  relapses  are  very  eommon    and  t Wore 
oomo  months  after  recovery,  the    affected  part  should  be    kept 
mdenbservation.  so  as  immediately  to  check  fresh  onsets.     Disease 
f   th.    bTrs   is   cxcee.lin.lv   troublesome.     The   sensitive   structures 
:    ,^^0  bar  bcin.  in    ontlt  with  those  of  the  frog,  the  vegetations 
tilevnd    render  it  extremely  .liifieult    completely    to    expose 
coalesce,   an  i  „^^e,,ary  to  excise  the  new  growth,  and  insert 

:: 'r:^^    :  b!:::::n  the  U  a  very  small  tampon  being  first 
rus     i.to  L  depths,  and  followc.l  by  others  "« J"'''*^-'"^/'   ^ 

;;;i:;rr;;;i -^^tr  d;^;^  tf  ^.y  b.,  ..aft.  t^roi^y 

leaning  the  hoof,  to  ^  -^-^1^^  ^1;  ir^nj   1^ 

:::irr'A;;rS^  ^^t-n::;:;;^  daily  Lansing  andchangmg 

S  the  c\ay  becomes  soiled  with  urine  ^^^l^^-^^;;^ 

,1      Rv  wnikinff  the  horse  on  a  brickfield,  tlio  same 

r  nrp::;^  ^^2  ^^y  -^  thoroughly,  whiU  tl.  daHy  exercise 

"^':;l;M::iImcat  is  uscfm  where  the  ground  surface  only  of  the  hoof^ 

he'     all      The  sustaine.l  regular  pressure  on  the  new  growth  1  ere 

Uv      Ic  principal  part,     llecovery  often  follows  this  treatment. 

'     K    -uuewhrt^imiL  effect  is  produced  by  using  the  animal  on  soft 

gromi  Wcially  if  shoes  can  be  dispensed  with.     Theproce^s  make. 

.,  i,;i,.  ♦»>..  Juirse  is  at  regular  work   than  auriii^ 

:;:  T'  rr:  t  ii;  ..!".»> « „.  t„  ...,„.  ,„,..„.,.«,. 

Sn  <.f  tl,o  „..>tcri.,.     A  o,„v„go  ot  .Irc.su.g  ,s  d«„r.U.  1,.,..  fm. 
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t«  time,  and  the  local  treatment  should  be  Hiipplenu-nted  by  interiuil 
medication  with  such  materials  as  arsenic  or  the  iodides.  The  use 
of  caustics,  or  of  the  actual  cautery,  should  not  be  pushed  to  excc^s. 
and  when  tiie  discharge  ceiuses  it  is  better  to  replace  them  with  milder 
applications  and  with  disinfectants.  Although  the  principles  lure 
set  forth  are  sufficient  to  guide  treatment,  yet  close  personal  obser- 
vation i^  necessary,  and  in  nuvny  cases  it  may  appear  advisable  to 
try  certain  of  the  other  remedies  suggested. 


a.     DISEASES  OF  THE  CLAWS  IN  CATTLE  AND  SIlEEl'. 

Disease  processes  in  the  claws  of  ruminants  show  a  general  resiiii 
blance  to  di.seases  of  the  horse's  hoof,  though  they  exiiibit  many 
special   features,   dependent   chiefly   on   the   duplicate  formation   of 
the  clawf,  and  on  other  anatomical  peculiarities. 

The  claw  consists  of  a  horny  wall  sunnouiiteil  by  a  coronary  hand, 
and  of  a  horny  sole  with  bulbs  similar  to  tho.so  of  the  horse's  heel.  ThcM- 
jH-rform  the  function  of  the  frog,  which,  with  the  bars,  is  absent  in 
nmiinants.  In  medium-sizod  cattle  the  homy  wall  attains,  on  its  outer 
part,  a  thickness  of  about  ,*(,  of  an  inch,  whilst  the  inner,  which  lies  in 
contact  with  its  fellow,  is  scarcely  \  of  an  inch,  and  is  cc»nsi(lcrably  shoitcr 
than  the  outer  on  account  of  the  sole  sloping  ol>lii|uely  upwards  to  become 
contiiuious  with  it. 

The  horny  sole  also  has  a  thickness  of  about  /«  of  an  inoli,  and  reaches 
from  the  toe  to  the  posterior  third  of  the  ground  surface  of  the  claw,  w  here 
it  becomes  continuous  with  the  wall.  Above  the  wall,  and  between  it  and 
the  tendon  of  the  flexor  jwdis  j)erforans,  is  a  mass  of  firm  coimective  ti.ssue, 
to  some  extent  corresponding  to  the  fibro-fatty  frog,  and  containing  a 
large  (juantity  of  fat. 

The  j)edai-joint  (Fig.  581)  lies  near  the  centre  between  the  toe  and 
ball  of  the  foot,  its  middle  point  (h)  being  somewhat  nearer  to  the  toe  timn 
to  the  wall,  and  about  %  of  an  inch  below  the  coronary  border  of  the  wall. 
A  straight  lino  drawn  obliquely  from  the  front  of  the  interdigital  s])acc 
to  the  termination  of  the  horny  .sole  in  the  walls  woidd  nearly  coincide 
w  ith  the  lower  border  of  the  joint  (Figs.  .581,  .582).  The  posterior' end  of  the 
OS  jiedis  lies  between  r  and  d  in  Figs.  .581,  582,  behind  r  lies  the  navicular 
bone,  which  c(mi|)Ietos  the  formation  of  the  pedal-joint.  The  coronet- 
joint  is  generally  about  J  of  an  inch  above  the  coronary  border  of  the  wiill 
of  the  claw  ;  the  position  of  the  fetlock  can.  of  course,  be  determined  bv 
palpation. 

The  .sensitive  wall  and  coronary  band  differ  little  from  the  corresjmnding 
l)ortions  of  the  horse's  hoof,  though  the  band  is  broader,  and  reaches  dow  n- 
wards  almost  to  the  middle  of  the  horny  wall.  The  sensitive  solo  presents 
a  general  resemblance  to  that  of  the  horse,  but  the  ])ostero-internal  portion 
po.sscsses  a  modified  stdjcutis  somewhat  analogous  to  the  sensitive  froj;. 
Tiie  surface  of  the  .sole  may  be  divided  into  toe  and  bulb,  a  fact  whi(^i 
accounts  for  the  severity  of  ;v)l  «ii]>>,iirating  ])ropeH.-ei-^  in  tlu-  Ijiilbar  iiurtimi. 
Between  the  claws  the  coronary  band  becomes  continuous  with  the  skin. 
which  is  hairiest?,  and  covered  with  a  thick  but  slightly  horny  ei)idormis. 
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Above  tlii«,  i.e.,  totween  tho  coronet  bones,  lies  a  large  pad  of  fat,  which 
is  continutHl  downwards  under  the  inner  horn  wall,  and  assists  tho  move- 
ment of  tho  claws  over  one  another. 

Tho  bono  of  tho  claw  (os  jwdis)  is  united  to  the  coronet  and  fetlock  bones 
bv  two  intenjal  and  external  ligaments,  and  through  the  former  to  the 
reinforcing  band  of  tho  extensor  pedis  (ligamentum  extensonmi),  whilst 
tho  cruciform  or  intordigital  ligaments  unite  the  two  claws  and  prevent 
their  l)oing  thrust  too  far  asunder. 

This  jKHuiiar  structural  arrangement  renders  cattle  less  suited  for 
moving  on  hard  ground,  and,  if  they  be  forced  to  do  so,  pretlisposes 
the  soft  structures  of  the  claws  to  injury.  The  distribution  of  weight 
in  the  claw  is  different  from  that  in  the  hoof.  Whilst  in  the  hoof 
the  wall  supports  the  principal  weight  and  the  sole  is  practically 
exempt,  the  sole  of  the  claw  carries  by  far  the  greater  portion  of 
weight.  The  same  is  true  even  when  the  claws  are  shod,  and  it  explams 
the  freiinent  occurrence  of  bruises  of  the  sole. 


Fid.  .ISl.— Vertital  soction  of  an  ox's  ilaw. 

In  these  animals  a  local  examination,  although  absolutely  necessary 
for  diagnosis,  is  very  difficult  to  make.  When  the  animal  is  standing 
it  is  sometimes  possible  to  lift  the  foot,  as  in  the  horse,  and  thus 
to  examine  it.  In  restless  or  obstinate  animals,  a  cord  may  be  passed 
round  the  fr.mt  fetlock,  carried  over  the  withers  to  the  opposite 
side,  and  the  front  foot  thus  lifted.  The  hind  foot  can  be  lifted  by 
passing  a  cord  round  the  cannon,  or  by  placing  in  front  of  the  bend 
of  the  hock  a  stnmg  twitch-stick  by  which  two  strong  men  raise  the 
limb  ;  the  hind  foot  may  also  be  drawn  up  to  the  shafts  of  a  waggon 
and  fastened.  In  any  "case,  the  animal  must  be  firmly  held  by  the 
head.  When  the  animal  is  lying,  there  is  less  difficulty,  but  the  limbs 
should  be  secured  by  means  of  cords. 

The  foot  may  be  examined  by  pressing  on  and  moving  it.  Any 
swelling,  reddening  of  the  neighbouring  skin,  wound  about  the  claw, 
or  discharge  of  pus  should  be  noted.  Both  the  coroiK-t  and  .skin 
of  the  interdigital  space  should  be  carefully  examined,  the  foot  being 
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first  cleansed.     Loose,  overgrown  horn  whouhl  be  reniove<l  witli  the 
knife,  and  any  breach  of  the  wall  or  solo  carefully  explorc<l. 

In  cattle  it  is  extremely  difficult  to  use  foot-baths,  which,  thtiv- 
fore,  are  of  little  practical  value. 

I.    BRUISES  OF  THE  SENSITIVE  SOLE  AND  BULBS  OF  THE  FOOT 

IN    OXEN. 

In  the  smaller  ruminants  the  claws  are  exceedingly  stronj;  in 
comparison  with  the  body-weight,  and  disease  is  correspondingly 
rarer  than  in  oxen.  In  the  latter,  the  claws  of  the  hind  feet  are  weaker 
than  those  of  the  fore,  and  therefore  suffer  most,  while,  of  the  two 
claws,  the  inner  is  the  oftener  affected. 

The  conditions  comprised  under  the  head  of  bruises  vary  greatly 
in  character,  some  remaining  aseptic  and  confined  chiefly  to  the  siih- 
cutaneous  tissues,  others  being  of  an  infective  nature  and  followed 
by  suppuration  or  necrosis.  The  latter  may  either  remain  confined 
to  the  superficial  layers  of  the  sensitive  sole,  or  may  extend  as  far 
even  as  the  bone  of  the  claw  or  the  flexor  tendon.  Bruises  of  the 
superficial  layers  of  the  sensitive  sole  may  be  followed  by  bleedinji, 
varying  in  amount  from  a  trifling  escape  to  an  extravasation  sufficient 
to  undermine  the  entire  sole.  In  the  latter  case  a  new  sole  may  l)e 
formed,  between  which  and  the  old  .solo  the  partially-absorbed 
blood  forms  a  dark-colouretl,  dryish,  friable  cake,  or,  in  older  eases. 
a  grey,  fatty  mass,  corresponding  in  nature  to  the  dark-coloured, 
liquid,  horn  '"  pus"  seen  in  superficial  injuries  of  the  foot  in  horses. 
When  the  deejM>r  layers  of  the  sole  are  injured,  violent  inflammalii.n 
often  results,  leading  finally  to  necrosis.  In  the  Un\  thin  pus  is  formed, 
and  the  bone  of  the  claw  becomes  necrotic  ;  in  the  bulbs  severe 
cellulitis  is  set  up.  the  flexor  tendons  become  necrotic,  and  the  pedal 
joint  is  attacked.  When  the  injury  is  still  deeper  seated,  the  skin. 
subcutis,  tendons,  and  tendon  sheaths  oft(>n  become  inflamed,  the 
process  sometimes  extending  to  the  knee  or  hock-joint.  The  animals 
lie  continuously,  and  die  of  exhaustion. 

The  primary  cause  of  the  above  conditions  is  some  meehanieal 
injury,  such  as  unequal  distribution  of  weight  in  conse<iuenec  of 
abnormal  growth  of  the  claws,  softening  of  the  sole  in  stalled  o.\en, 
or  in  unshod  oxen  working  on  wet  ground,  bruises  resulting  from 
driving  fat  oxen  over  rough  roads,  wearing  away  of  the  sole  from 
long  journeys,  careless  shoeing,  or  the  accumulation  of  dirt  between 
the  claws.  If,  as  is  almost  unavoidable  in  cattle,  the  injured  tissue 
becomes  infected,  there  is  scarcely  any  linut  to  the  possible 
complications. 
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Symptoms   and  courw.     Tlio   condition   UHually  appears  during  a 

journey,   the   animals   gradually  becoming  lame,   the   stride   being 

shortened,  and  the  animals  showing  a  tendency  to  lie,  and  to  move 

the  feet  uneasily  when  resting.     When  the  iimer  claw  is  alone  affected 

oxen  often  stand  with  crossed  legs.     Once  in  their  stalls  they  at  once 

lie  down,  refuse  focwl.  and  show  no  inclination  to  rise.     An  examination 

of  the  claws  shows  that  in  one  or  more  pain  is  prcnluced  by  pressure 

over  the  sole  and  bulbs  of  the  foot.     Tn  severe  cases  the  horn  of  the 

sole  when  cut  appears  reddened,  and  su})puration  nmy  have  occurred, 

with  discharge  of  pus  at  the  bulb  or  coronet ;    in  other  instances  the 

sensitive  sole,  or  even  the  bone,  may  be  necTotic.     The  coronet  is 

then   greatly   swollen,   painful,   and.   if   not   pigmented,   shows  ccm- 

gestion.     In  the  later  stages  fever  sets  in.  the  animals  lie  continually, 

groan,  grind  the  teeth,  and  finally  die  of  septica-mia.     To  ensure  a 

proiH>r  diagnosis  at  an  early  stage  the  sole  must  be  carefully  thinned. 

When  bruising  is  slight .  and  the  animals  are  at  once  rested  and  placed 

on  soft  bedding,  recovery  follows  in  a  few  days,  but  in  suppuration 

imder  the  sole  or  bulbs  there  is  danger  of  the  aninuds  dying  from 

decubitus.     The   possibility   of   purulent   inflammation   and   necrosis 

of  the  sensitive  bulbs  of  the  foot  and  imderlying  connective  tissue 

constitutes  a  further  danger.     Such  cases  may  be  followed  by  purulent 

inflammation  and  necrosis  of  the  perforans  tendon,  or  be  complicated 

with  septic  disease  of  the  pedal-joint. 

The  prognosis  must,  therefore,  be  guided  by  the  degree  of  pain 
and  the  existent  changes.  Necrosis  of  the  tendon  and  purulent 
inflammation  of  the  joint  are  dangerous,  but  not  absolutely  hopeless, 
recovery  sometimes  following  amputation  of  the  claw  ;  where  several 
claws,  and  especially  when  several  feet,  are  simultaneously  attacked, 
however,  there  is  little  chance  of  the  animal  surviving. 

Treatment.  Unless  suppuration  has  set  in.  it  is  often  sufficient  to 
allow  a  few  days'  rest,  and  plenty  of  soft  bedding  :  severe  pain  may 
be  combated  i>y  cold  applications;  but  when  pus  has  formed,  a 
free  exit  must  Im-  provided,  tliough  with  as  little  destruction  of  the 
wall  and  sole  as  possible.  The  superficial  form  of  inflammation 
exhibits  the  same  peculiarities  as  in  the  horse,  and  a  comparatively 
small  opening  is  sufficient  to  allow  the  thin  pus  to  escape.  After 
carefully  cleansing  the  claws  and  injecting  luidermined  portions 
of  I'  -n,  a  dressing  is  applied,  which  by  smearing  with  tar  can  be 
renn-red  waterproof,  so  as  to  guard  against  the  disea.sed  spot  being 
soiled  by  manure.  &c.  Necrosis  of  the  tendon  or  disease  of  the  pedal- 
joint  necessiiates  amputation  of  the  claw. 
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II.     WOUNDS  OF  THE  SOFT  TISSUES  OF  THE  CLAW. 

On  (wrcoiiiit  of  the  comparative  thinneiw  of  the  horny  wall,  tin- 
8oft  tiHsueHof  the  chkw  arc  often  wouiuhtl  in  shoeing.  Tlioy  may  als.. 
bt^  injiirtHl  by  picked-up  nailw,  Kla««,  uplinterH,  or  other  foreign  ImmIics 
penetrating  the  sole.  Siuh  wounds  generally  affect  the  posterior 
parts  of  the  solo  and  the  bulbs  of  the  heel,  and  are  therefore  ivs  dangeroiin 
in  cattle  as  in  horses,  the  perforans  tendon  and  |HMlal-joint  bein<j 
readily  injured  in  either;  pricks  in  siun-ing  seldom  injure  more  than 
the  sensitive  laminie.  The  t<H^  may  be  injured  when  the  hoof  i^ 
short<?ned,  the  matrix  or  even  the  bone  oi  the  claw  being  injurctl  by 
the  knife  or  saw.  In  heavy  draught  the  point  of  the  too  sometiiiifs 
breaks  off  or  cracks  across,  and  is  prcssi-d  inwards,  severely  bruiwiiiH 
the  soft  tissues.  These  facts  should  be  borne  in  mind  in  forming! 
the  prognosis. 

Symptoms.  Lameness  usually  sets  in  suddenly.  Sometimes 
it  is  only  slight,  sometimes  severe.  Before  examiiuition  the  claws 
must  be  thoroughly  cleansed.  When  the  flexor  tendons  are  injured 
pain  is  acute,  and  little  or  no  weight  can  be  placed  on  the  foot,  while 
the  animals  show  great  pain  on  dorsal  flexion  of  the  claw.  Implicivtion 
of  the  joint  is  shown  by  excessive  pain,  es|K>cially  on  rotation  of  the 
claw,  and  by  swelling  of  the  coronet,  most  marked  above  the  toe. 
Not  infretiuently  purulent  synovia  is  discharged. 

Treatment  re<iuires  the  removal  of  any  foreign  body,  cleansing  ot 
the  injured  spot,  furnishing  of  a  proper  opening  for  discharge  of  pus 
(the  above-mentioned  precautions  being  borne  in  mind),  and  flnally 
provision  against  infection.  Clean,  dry  straw  should  be  provided 
and  a  dressing  applied.  Injuries  or  secondary  affect i<ms  of  the  fle.xot 
tendons  are  treated  on  the  lines  laid  down  under  panaritium. 

III.     LAMINITIS  IN   OXEN. 

WoRKiNO  oxen  used  on  hartl  roads,  and  fat  beasts  which  consuiiii' 
large  (piantities  of  highly-nutritious  food,  often  suffer  from  a  di.seast- 
of  the  claws  which  closely  resembles  laminitis   in  honses.     The  hiiul 
feet  suffer  more  frequently  than  the  fore,  though  the  fore  or,  indeed 
all  four  feet  are  occasionally  attacked. 

The  disease  is  caused  either  by  mechanical    injury  or  by   over 

feeding. 

The  symptoms  closely  resemble  those  in  the  horse.  In  anterior 
laminitis  the  fore  feet  arc  extended  in  front,  resting  on  the  points  oi 
the  claws,   the   hind-feet   being  carried   well  forward.     In   postcri.-i 
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...initis  tho  inner  Caw  i.  .hU-Hv  «^,.<;t.l,  .uuUho  four  ^;^;2^;^ 

tuKothcr  .nuU-r  the  Ixnly.     The  b.uk  .h  arehed,  »»"'    -»  ""       ^ 

-hifti.,^    or    •' i).ui.UinK "  ;    rununution    ih    Kiij)pri-HH*'«> ;    the     tu.niiu 

If.  Hi   ha       fev?r  tenMH-rature,  an.l  in  more  or  le.«  conHt.pate.l. 

.r I  "  n  "l   whether  the  anin.al   n.erely   stan.l.  or  en.leavours 

:.:         nuu-iation  i.  very  rapi.l.     The  horn  .>    ^ lu--on.ne    ...n 

sh,k  in   an.l  the  elaws  to  nc-parate  from  the  bulhs  of  the  heeL     At 

.     r      aJesuppuration  .K-.urH.  the  .Unease  in  this  res.H.e    d.tTern.K 

;!;;;:  lamhfitis  in  Lrses.  an.i  ti.e  pun  n.ay  break  through  at  the  coronet 

"^  t  .r;r  TJ:1  t::;;:;...  by  ....ntion  in  ei^ht^t..  fifteen 

clavs      eh     nie  eases  son.etin.es  .H-e»r.  with  .leform.ty  of  the  wal 

a  ..U  in«in«"  of  the  wall.  a,..l  inereas..!  h..rn  formation  at 

.    whU;.  li.e      st.l.li«K  of  the  hoof  n.ay  take  pUu.^  early  or  on  y 

rwardt^  close   of    tte    atta.k.    and   is    nsually   assoc.ate.l    wUh 

..ppnratUm  and  necrosis  .,f  the  ^^^^^^^^^ r^Zl^^on.  U. 
Treatment  ...nsists  in  absolute  rest  and  local  cold  apphcat...ns  tor 

should  be  slaughtered. 

IV  -PANARITIUM.  WHITLOW  OF  THE  CLAW.  PANARIS. 

just  the  same  way  as  m  man.     lanar  tium 

ollowed  by  cellulitis,  which,  partly  .n  -"-l"*-""  ^^^^^^  '  ,;S  ^^^^^^^ 
the  infecting  age..t,  partly  of  the  --^'-^'^^^-'l'''":^^^^^ 
parts    always  tends  to  necrosis.     In  oxen  the  claws  arc  J''''«^^^"J8  ^ 

-;.,,  .,L„  i,„<,cu..  -;;;---::-  rr:;::;^,.n'; 
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and  oven  ht^t'omcH  onztHitif,  uhilu  DUlhrttakN  iiro  fuvoiirod  both  Its 
n<>gU>ot  of  fk'iinlincNM  in  tlu-  HtitllH  imd  l>y  triivcllin({  on  hani  Kruoiid 
tSchU'K  nottnl  inHivniniiition  of  th*>  intt'nligitiil  Hkin.  wliit-li  ofton  Ivil  tn 
necroMix  in  cowm  ut  ^raMMduring  the  aiitunin.  Of  twenty-eight  aniniuU 
which  Ht<HKl  togetluT,  eight  weif  attacked,  whilst  thone  Htandih^ 
on  tin-  other  Hide  of  the  stable  entirely  eMea|K'd.  The  exact  cause 
of  panaritium  is  yet  niwecognined.  According  to  .  ^  the  iliNcusc 
is  not  caused  by  a  sjH'eitic  agent,  but  by  ordinary  pyogenic  organism^ 
which  have  ac(|uircd  a  s|H'«ial  virulence.  Fliigge's  btuillus  of  necrosis 
is  very  ofttii  present,  but  it  cannot  with  certainty  bo  regarded  us 
the  sole  causative  agent. 

(I)  I'anaris  of  the  ttie  ilevelops  at  the  front  of  the  interdigitid 
Hpace.  .\n  inHanunatory  swelling  apj>ears,  without  any  viMibie 
external  injury,  involves  the  coronet  and  skin  uf  the  interdigifal 
space,  and  nuiy  extend  l)eyond.  The  condition  consists  of  ctllulitiH 
t)f  the  cutis  and  subcutis,  accompanied  by  necrosis,  and  may  therefore 
hv  described  tks  panaritium  subcutauetim. 

Inflammation  often  attacks  the  connective  and  adipo,se  tissue 
lying  above  the  interdigital  space,  and  the  tendtms  and  ligaments 
of  the  jMxtal  and  coronet  bones.  The  symptoms  are  then  very  severe  ; 
the  8Welling,  rednesi ,  and  pain  are  gi-eater,  st^arcely  any  weight  is 
placed  on  the  foot,  the  swelling  extends  further  backwards  and  down- 
wards <jver  the  skin  of  the  interdigital  space,  and  fever,  loss  of  api>etitc. 
stoppage  of  milk  secretion,  anil  general  wasting  ensue.  The  skin 
becomes  necrotic,  or  an  aperture  forms,  from  which  ichorous  pus  is 
dist^harged  in  large  quantities.  The  symptoms  then  mcHleratc. 
and  recoveiy  follows  in  about  three  weeks  imder  apjtropriate  treatment . 
This  prot    ss  might  be  dcscribetl  as  panaritium  profundum. 

But  if  such  an  attack  be  improperly  treated,  or  the  uxfectivc 
material  be  particularly  virulent,  necrosis  may  extend  to  the  coroni-t 
or  pedal  bone,  or  to  one  or  other  of  the  joints,  and  septic  arthritis 
develop.  mmediately  a  joint  is  attacked,  the  swelling  ox  tends  to  the 
cannon  bore,  though  in  disease  of  the  pedal-joint,  swelUng  is  greatest 
around  the  interdigital  space.  The  patient  shows  high  fever,  and 
the  same  .symptoms  us  in  panaritium  profundum,  but  iu  an  aggravated 
degree. 

(2)  Interdigital  panaris  consists  in  infective  inHammation  of  the 
s!  ui  and  deeper  structures  cunni-cting  the  two  claws,  especially  t)f 
the  fatty  tissue,  which  is  so  abundant  in  this  region.  It  occurs  oftencst 
when  the  claws  are  exces.sivcly  .separated,  and  when  tin;  oxen  are 
worked,  both  of  which  conditions  favour  injury  and  infection  of  the 
hiterdigital  skin.     The  skin  between  the  two  claws  apjKjars  swollen, 
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an.l  ,.r..tnuU..  sonuwIuU  in  .1...  for...  ..f  .»  H.,.ul-hf..o..  h.  ..r.^m 
„f  ih'.  Fn-..rh  t.-r...  ••  Li....i<.-."  I'ai..  in  markinl.  no  wei^l.t  can  Ik- 
bon.t.  on  the  foot,  tl..-  .u.imal  li.-s  cntinnously,  a..<i  nhow.  fi-wr 
U...I  loHH  of  .i,,,H.tit,..  Aft.M  a  few  days  the  .kin  lH.twon.  th.  cIuwk 
l.rnvks-  .ometin...s  the  inter.li«it.il  liK.v...e..t  i.  r..i.turecl  md  the 
Hwelhng.   i...Tea.i..K   in   ni/e,   eaUH.-s  the  elaws   t..   .eeede   fr.MU   each 

""'Anpn.priate  a...l  early  treat ....-nt  is  Ke.urally  foll..«e.l  by  reeovery. 

thongh  in  .ase.  the  pr.KeHs  exten.ln  to  the  os  eonma'  or  t..  the  iH-dal- 
ioi..t       As  a  r..h«,  the  latter  .lander  is  ....t  s,.  ^reat  uk  ...  ,.ai.ant.u... 

of  the  t.H..  t!u-  ,HMlal-j..i..t   not   being  so  likely  to  In-eonu-  .n,,. heated 
fro.n  this  point.     I..te..ligital  panariti...n  is  ..ot  infre.,nent  y  followe. 
bvexte..siveproliferatio.iof  eonneetive  tissue,  whieh  is  read.ly  .nj..re.l 
ul.d  h-ads  to  fresh  att.wks  of  inrta.n.nation.     The  growth  ...ay.  how- 
ever,  be  readilv  ren.oved  by  oiR'rati(»i.. 

(:»'    Panaris*  of  the  b.ilb  ..f  the  f....t   generally  attacks  tlu-  ...ner 

b..ll    of  on.'  of  the  fro.it  fee.  ;    so.neti.nes  both  bulbs  are  attacked, 
ver>-  seUlon.   the  e.ster.ial  alo..e.     The  eellnlar  inHan.n.at.o.i   ^arely 
conrtnes  itself  to  the  sensitive  parts  of  the  b..lb  a.id  to  the  eo.n.eetive 
and  fatty  ti.ss.ie  Ivi.ig  above  the.n,  b..t,  as  a  rnle.  attaeks  the  Hexor 
teM,lo..s,  a.id   often  the   ,H3dal-joint.     Neerosis  of  the   te.idons  sets 
in.  with  purulent  ..r  septic  disease  of  their  sheaths,  at  the  po..it  at 
which  they  pass  over  the  navicular  bone,  for  which  reason  tins  tor.n 
might  be  described  as  panaritium  tendineuni. 

-  The  course  'depends  on  the  character  a..d  exte.it  ..f  the  disease. 
When  the  bulbs  and  the  structures  ..nderlying  the.n  are  alo.ie  im- 
plicated, recovery  takes  place  in  two  t..  four  weeks,     in  disease  of 
the  Hexor  tendons  or  pedal-joint,  a...putation  is  the  only  resource. 

Treatment.     Preventive  treatment  consists  i.i  keeping  injuries  as 
clean  as  possible,  and  preve.iti.ig  further  i.ifectio.i  by  dress...gs  or 
s.nearing  the  parts  with  tar.  and  by  giving  ple.ity  of  dry,  clean  straw 
.us  bc-dding.     When  a  pa.iaritium  is  detected,  the  inHa.n.nat.o,.  h.vs 
usually  passed  the  stage  at  which  resolution  is  p..ssible,  and  efforts 
mnst  be  made  to  provide  the  best  possible  exit  for  pus  a..d  ..ec.ot.c 
tissues.     The   .nost   usiful  agent   is  certai.ily   the   k.iife,   though   m 
nuvny  cases  it  ca......t  at  ..nc.  be  used,  a.ul  the  abscess  ...ust  be  assisted 

to  poi.it  hv  warm  poultices  of  li.isee<l,  &c.,  t<.  which  are  added  from 
5  tc,  10  pJr  cent,  of  some  iictive  disinfectant.  In  the  early  stages, 
indicated  by  slight  leddening  of  the  ski.i  and  shuffling  with  the  feet 
resolution  ^..metimes  follows  the  applicati<m  of  ba.idages  satura  ed 
with  sublimate  or  creolin  solul.o...  l-ambach  rec-u.nmendcd  the 
lo„g-eo.iti.iued  application  of  warm  alu.n   solutio...     As  soon  as  an 
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abscesH  is  diHCovered,  and  can  be  reached  with  the  knife,  it  slioiiM 
be  opened,  the  wound  being  antiseptically  treated  and  wtvshed  out 
with  10  per  cent,  chloride  of  zinc  solution,  or  injected  with  U  per 
cent,  of  creolin.  Esser  recommends  using  the  curette,  washing  (tiii 
the  parts  with  5  per  cent,  carbolic  .solution,  applying  an  imlofonii 
dressing  which  is  smeared  with  tar,  and  allowing  it  to  remain  in 
position  for  eight  to  ten  days.  To  keep  the  horn  soft,  moist  dressings 
are  best.  Necrotic  tissue  should,  as  far  as  po.ssible,  be  removed  witli 
the  knife  and  curette. 

The  opening  of  abscesses  is  least  dangerous  in  interdigifiil 
panaritium,  and  Harms  recommends  completely  dividing  the  skin 
between  the  claws,  if  it  has  not  previously  been  ruptured.  In  panari- 
tium of  the  bulb  the  bulbs  themselves  should  be  spared  as  much  ;is 
possible  ;  they  should  never  be  completely  divided  in  the  longituclinal 
direction  of  thi-  claw,  a.s  their  further  growth  would  be  interfcnd 
with.  In  panaritium  of  the  toe  the  .skin  is  divided  perpendicularly, 
the  diseaseil  point  laid  open,  and  free  exit  given  to  discharges. 

Dressing  the  parts  calls  for  particular  care.  In  panaritium  of 
the  toe  and  interdigital  panaritium  the  space  between  the  cl.iws  is 
tilled  with  tow  or  jute,  soaked  in  carbolic  solution,  to  such  an  extth 
as  to  prevent  the  claws  moving.  Both  claws  are  then  included  in 
one  dressing  and  surrounded  by  a  bandage  or  cloth  rendered  watir- 
proof  by  a  free  use  of  tar. 

As  a  rule,  pain  soon  disappears  after  the  abscess  breaks  or  is 
punctured.  The  dressing  may  then  be  left  in  position  for  several 
days,  but  the  above  precautions  should  be  taken  when  it  is  renewed. 
If  granulation  appears  too  free,  astringents  like  sulphate  of  copper 
may  be  applied,  or  the  parts  can  be  dusted  with  dried  alum. 

Digital  Dermatitis.  In  oxen,  the  skin  at  the  front  of  the  interdigital  spaci- 
sometimes  becomes  inflamed,  but  the  [)r()ce.ss  remains  confined  to  the 
cutis,  and  pain  is  less  severe  than  in  panaritium  of  the  toe,  thoujjh  hoalinu 
is  difficult  on  account  of  the  inevitable  niovenient  of  the  claws.  The 
skin  ap])ears  somewhat  swollen  and  painful,  and  an  inHaniniatorv  <lis- 
chargo  flows  from  the  surface,  which,  in  drying,  produces  crusts,  uhilc 
the  coronary  edge  of  the  horn  becomes  locally  separated.  Neglect  ol 
these  symptoms  may  be  followed  by  the  development  of  i)anaritimii. 
The  animals  should  therefore  bo  placed  on  dry  straw,  the  di.seascd  spot 
carefully  cleansed,  jwwdered  with  iodoform,  and  a  triani^uiar  piece  of 
woml  corresponding  to  the  width  of  the  interdigital  .space  ])laced  l)(»twct'ii 
the  claws  and  fixed  in  jwsition  by  strong  tape  passed  round  the  claws. 
This  prevents  movement  of  the  claws,  which  interferes  with  hcaliiii.'. 
To  ensure  the  tajKs  remaining  in  position,  a  coui)le  of  shallow  grooves  niav 
ho  made  with  the  knife  or  rasp  aroimd  the  lower  part  of  the  claws. 

Vaeth  suggests  the  use  of  chloride  of  zinc  dissolved  in  water  and  rnailf 
into  a  paste  with  an  equal  quantity  of  flour  for  treating  intiammatoi ) 
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new  Kn)wths  and  warts  in  the  skit,  of  the  int«nligital  Hpa<e.  The  materiaJ 
is  smeared  on  the  diseased  s,)ot  and  a  dressing  a].plied  over  it.  Va«th 
treats  warts  l)y  laying  tlieni  (.|K>n  and  niUWmfi  in  chloride  of  znic,  after 
which  they  fall  of!"  in  a  few  days. 

Canker  Dehner  described,  in  oxen,  a  disea.w  which  resembles  canker 
in  horses  '  The  sole  of  the  left  claw  of  the  near  fort^  foot  was  ent.mly  lost, 
except  near  the  bulb,  where  it  was  as  thin  as  paper.  The  sensitive  sole 
was  studded  with  small,  greasy-looking,  stinking  grey  masses,  showing 
an  indistinct  lamination.  The  sensitive  .sole  below  was  swollen  and  bluish 
in  colour ;  it  ble<l  readilv.  The  papilla;,  however,  showed  no  tendency 
to  exuberant  granulation."  Treatment  consisted  in  removing  the  diseased 
and  broken-down  horn  and  applying  an  antiseptic  dressing.  Recovery 
.K-curred  in  fourteen  days.  Imminger  described,  under  the  title  of  canker 
of  the  claw,"  a  disease' of  the  claw  matrix  accompanied  by  a  U  lUency  to 
nwrosis  It  seemed  due  to  the  presence  of  the  bacillus  of  necrosis  (h lugge), 
and  should  probably  be  included  under  the  heading  of  panaritium. 

v.- AMPUTATION  OF  THE  CLAWS  IN  OXEN. 

When  purulent  or  septic  inflammation  of  the  pedal-joint  occurs  in 
(■..nse(,iionce  of  any  of  the  above-described  forms  of  panaritium,  or  of 
injury  from  foreign  bodies,  or  when  extensive  necrosis  attacks  the 
phalanges  it  is  best  to  amputate  the  affected  claw.  Failing  this, 
pain  continues,  and  the  animals  die  from  decubitus,  or  from  septica^nia. 
Kven  in  the  few  cases  which  recover,  the  animal's  general  condition 
suffers  very  greatly  before  anchylosis  of  the  joint  becomes  complete. 
The  experience  of  Harms  and  others  encourages  the  performance 
of  this  operation,  very  little  di.sturbance  being  caused,  and  recovery 
being  comparatively  rapid  and  complete. 

Esser  looks  on  amputation  as  the  last  resort  in  extensive  necrosis 
of  the  phalanges.  Provided  the  animal  is  still  able  to  stand  and 
has  not  suffered  much  in  condition,  he  prefers  con.servative  treatment. 
Amputati<m  may  be  effected  either  by  exarticulation  of  the  jomt 
of  the  claw,  or  by  resi-ction  of  the  os  suffraginis.  Harms  prefers 
the  first  metho.l.  ami  lays  great  stress  ..n  the  necessity  for  preserving 
the  bulbs  in  order  to  ensure  regeneration.     The  navicular  bone  is 

not  removed.  ... 

The  animal  is  cast,  firmly  fixed,  and  an  Ksmarch  s  bandage  applied 
round  the  knee  or  f.,re-arm  to  prevent  bWding.  Harms  then  removes 
the  horn  in  grooves  at  either  side,  and  on  the  lower  surface  of  the 
claw  by  means  of  a  farrier's  knife,  the  grooves  thus  ma<le  penetrating 
as  far  as  the  soft  tissues  and  converging  to  one  point.  The  coronary 
band   is  next   separate.l,   and   the  pedal   bone  removed   along   with 

the  horn  of  the  claw.  .    ,r    f  *i       ..♦«>, 

Kggeling  first  thins  the  horn  over  the  posterior  half  of  the  outer 

wall  and  of  the  bulb.     With  a  curved  knife  he  m.akes  an  incsion 
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starting  from  the  int«rdigital  space  and  keeping  below  the  coront't , 
which  exposes  the  pedal-joint,  and  takes  the  direction  o  to  6  to  c  (Fif;. 
582).  The  posterior  end  of  the  pedal  bone  (Fig.  582,  c)  being  reached, 
the  incision  is  continued  downwards  at  a  right  angle  (Fig.  582,  rf)  to 
prevent  injuring  the  navicular  bone.  By  pres-sing  the  tcie  down 
wards  and  backwards  whilst  making  this  incision,  the  pedal-joiiil 
is  opened,  and  the  inner  wall  of  tlie  claw  and  int«rdigital  ligaments 
may  be  cut  through. 

Moller  repea  edly  operatwl  by  this  method,  and  recommends  it. 


Flo.  582. — All  ox'.s  claw.     The  letters  a  to  d  ciirrowpoiul  to  those  in  Fig.  5S1,    iiml 
show   the   position   of  the   |)eilal    joint. 

The  greatest  difficulty  lies  in  so  directing  the  knife  as  exactly  l<i 
find  the  joint  ;  but  by  bearing  in  mind  the  topographical  relations 
given,  and  by  using  a  very  narrow,  though  not  too  weak  a  knife,  the 
difficulty  is  much  diminished.  Cadiot  proceeds  as  follows  :  Having 
thinned  tiie  horn  over  the  .seat  of  operation  (Fig.  583),  he  discovers 
by  palpiition,  and  by  moving  tlie  claw  from  side  to  side,  the  exact 
position  of  the  joint,,  which  lies  about  1  inch  below  the  coronet.  This 
he  opens  with  a  curved  knife  similar  to  that  used  in  excising  the 
lateral  cartilage  (No.  4  in  Fig.  5G9).  Inserting  the  knife  into  tlio 
joint  he  makes  the  incision  A,  H,  (!  (Fig.  583),  dividing  thr  horn, 
podophyllous  tissue,  lateral  ligament  of  the  joint,  and  the  synovial 
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membrane.  With  a  knife  of  opposite  curvature  the  incision  A,  D 
is  made,  extending  to  the  navicular  bone.  The  claw  is  then  dis- 
articulated by  plunging  the  knife  into  and  through  the  joint  and 
dividing  the  strong  lateral  ligament,  &c.,  of  the  opposite  side.  The 
disarticulated  portion  is  then  removed  by  a  straight  cut,  1),  E. 

From  this  point  the  procedure  is  similar  in  all  cases. 

After  completely  dividing  the  claw  at  the  joint,  loose  or  necrotic 
pieces  of  tissue  are  n-moved  with  scissors  or  knife.  Any  undermined 
parts  an<l  granidations  are  thoroughly  disinfected,  the  articuhir  carti- 


Fiii.  5S3.-I)is.irtkul.itiim  of  the  .)x'.s  claw.     Primary  iiicWoii. 

lage  scra}>ed  awav  from  the  coronet  bone  with  a  curette  so 
as  to  produce  a  l)ettcr  granulating  surface,  the  operation  wound 
covered  with  a  tampon  soaked  in  tar.  and  a  dressing  extending  above 
the  fetlock -joint  applied  over  all.  The  turns  of  the  bandage  are  sewn 
together  to  keep  the  whole  Hrm.  and  plenty  of  tar  a|)plied.  This 
dressing  is  left  in  position  u.r  eight  to  ten  days.  Un  renewing  it. 
granulaticms  are  generallv  discovered  without  suppuration  having 
occurred.  Recoverv  takes  four  to  six  weeks,  the  stump  being  covered 
by  honi  secreted  partly  by  the  remaining  portions  of  tiie  coronary 
band,  but  chieHy  by  the  bulbs  of  the  hecO.  This  growth  is  so  perfect 
that  animals  may  even  be  again  turned  oul  lo  ^rass. 
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After  extensive  necrosis  of  the  os  coronae,  or  purulent  inflammation 
of  the  coronet-joint,  it  may  be  necessary  to  remove  the  coronet  bonr 
along  with  the  lower  end  of  the  os  sufFragiiiis.  The  animal  is  fastened  us 
above  described,  and  an  Esmarch's  bandage  applied.  The  skin  abovi- 
the  bulbs  is  then  divided,  either  at  the  outer  or  anterior  «.nd  posterior 


Fin.  .-i«4.  -   Disaiticu,  f  tlir  ox's  claw.      A.  Kxtriisor  pedis  tendon  :  B.  inteniMl 

lateral  ligament  :  C.  external  lateral  lisiament  ;    I).  <>«  eoronai.  K.  navieiilar  lii>iie  ; 
F,  perfofiUiH  tendon  ;  (i,  plantar  eusliion. 

faces  of  the  phalanges,  and  separated  from  underlying  structures,  th(M» 
siitTraginis  being  then  sawn  throtigh  in  an  oblitiue  direction,  from 
above  downwards.  After  checking  ha-morrhage,  the  point  of  operation 
is  cleansed,  disinftn-ted.  and  the  flaps  of  skin  cut  to  shape  and  sutured 
under  the  stump.  The  above-described  dressing  may  be  left  in 
position  for  eight  to  ten  days,  and  seldom  requires  to  bt-  reiiewcii 
more  than  two  or  three  times  before  healing  becomes  complete. 
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VI.-ABHORMALITIES  OF  THE  HORNY  CLAW. 

FissuHiNO,  &c.,  of  the  horn,  though  very  common  m  horses,  m 
rare  in  oxen,  and  when  occurring  usually  asHumes  the  form  of  a  erack 
extending  from  the  bearing  surface  to  the  coronet  of  the  «»ter  claw 
in  working  oxen.     The  bearing  surface  of  the  claw  usually  shoves 

contraction.  i    ^  n       i ,,.,  :„ 

Disease  of  the  substance  of  the  horn  .s  very  rare,  bu  the  claw  s 
s„metinu-s  s„  thin  that  the  animal  is  useless  for  work  on  hard  ground, 
on  account  of  the  s<.le  continually  being  bruised  a,..l  causn.g  lanu-ness. 
Kxcessive  growth  of  the  t.H-  is  very  common  in  stalled  oxen,  in 
c(mse,,uence  of  the  absence  of  wear  the  toe  grows  upwards,  for  nmg 
a  kin<l  of  horn,  while  excessive  weight  is  thrown  on  the  bulbs  causn,g 
l,H-al  br..ises  and  pain.  The  animals  avoid  standmg,  eat  less  than 
usual,   and   lose   conditi..n.     Shortening   the   to-s   relieves   all   these 

conditions.  ,  ■•    .  ►:i„ 

Oxen  with  excessively  turned-in  or  turned-out  hmbs  necessarily 
have  asvmmetrieal  claws,  just  as  similarly  formed  horses  have 
irregularly  shaped  feet.  Flat  ..r  dropped  soles  unfit  working  oxen 
for  labou'r,  on  account  of  their  becoming  bruised. 

A  peculiar  deformity  consi.sts  in  the  point  of  one  of  the  claws 
overlapping  the  other  ;  the  point  of  the  inner  claw  often  covers  a 
consi<lerablc  porti..n  of  the  outer.  The  claws  do  not  separate  when 
the  animals  walk,  and  the  opposed  margins  of  the  .-laws  are  bruised 
or  the  lateral  ligaments  of  the  joint  are  strained.  The  overlapping 
portions  should  be  pared  away. 

VII.  -FOOT-ROT  IN  SHEEP. 

Apart  from  foot-and-mouth  disease,  and  from  the  contagious 
foot-rot  of  sheep  dealt  with  in  works  on  special  pathology,  chronic 
inflammation  of  the  claws  occurs  in  sheep,  and  is  accompanied  by 
chronic  suppuration  in  the  coronet  or  interdigital  space.  The  horn  at 
the  coronet  is  loosi-iicd,  the  claw  undermined,  the  lower  phalanges 
and  their  ligaments  sometimes  become  necrotic,  and  the  pedal  and 
coronet  joints  may  be  attacked,  though  they  suffer  less  frequently 

than  in  cattle. 

Causes.  As  a  rule,  foot-rot  is  produced  by  the  same  causes  as 
panaritium.  Continued  standing  on  wet  pastures  or  manure  softens 
the  horn  of  the  claws,  produces  maceration  of  the  skin  around  the 
coronet,  and  while  it  favours  inflammation  of  the  surface,  leads  by 
iafectioii  to  suppuration,  which  extends  to  deeper-seated  .structures. 
Once  the  upiier  edge  of  the  horn  becomes  loose,  or    inflammation 
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occurs  in  the  inttrdigital  Kjmce,  recovery  i«  impeded  by  the  continuous 
movement  of  the  parts  and  by  fre«h  infection. 

Symptoms  and  course.  Attention  being  drawn  to  the  disease  b> 
the  accompanying  lameness,  the  lining  of  the  intcrdigital  space  i> 
found  to  be  red  and  swollen.  Soon  afterwards  the  surface  becomes 
moist,  a  serous,  and  later  a  purulent,  Huid  being  discharged.  As  a 
rule,  inflammation  is  confined  to  the  cutis,  but  the  coronary  edge  of 
the  horn  and  wall  of  the  claw  become  loosened,  the  Aall  and  the  sole 
oftei  undermined,  and  the  horny  claw  may  even  be  lost,  unless  proper 
treatment  be  immediately  undertaken.  In  exceptional  ca.ses 
panaritium  sets  in,  producing  necrosis  of  the  ligaments,  tend(;ns, 
anil  bones. 

As  swelling  increa.ses  and  the  process  extends,  pain  gradually 
becomes  more  acute.  The  animals  lie  (continuously,  or  are  absolutely 
unable  to  bear  weight  on  the  diseased  foot,  and  suffer  severely  in 
comlition.  When  the  su|H'rficial  attack  receives  no  attention,  tlii^ 
infection  continues  to  extend,  the  disease  becomes  chronic,  luid 
may  last   for  months. 

Prognosis  de|)ends  on  the  e.vtent  of  local  changes  and  on  the  degree 
of  pain.  Particular  caution  is  reiiuired  when  the  animals  show  great 
pain,  cease  to  feed,  and  fall  off  in  condition.  The  more  the  claws  are 
deformeil.  the  slighter  the  chance  of  recovery. 

Treatment.  The  animal  should  be  removed  to  a  dry  place,  all 
moistening  of  the  parts  avoided,  and  when  the  horn  is  loosened  and 
undermined,  provision  should  be  made  for  the  cscajn;  of  discharges. 
For  this  purpose  loo.so  horn  should  as  far  as  possible  be  removed, 
and  the  diseased  spot  carefully  cleansed.  When  the  disea.se  is  superficial 
it  is  stifficicnt  to  smear  the  parts  with  tar,  carbolic  acid  or  carbolic 
glycenn  (5  to  10  per  cent.),  or  to  powder  the  diseased  surface  witli 
iodoform  or  simi'ar  disinfectant.  Troublesome  granulatiims  are 
checked  by  a  tringeiits  like  sulphate  of  copper,  alum,  &c.,  though 
the  cause  of  such  growths,  which  often  consist  of  dead  masses  ot 
tissue  or  projectuig  pieces  of  horn,  must  be  removed. 

In  deeiKsr-.seated  di-sease,  the  treatment  is  similar  to  that  in 
panaritium.  Fixing  the  claws  by  a  dressing  or  piece  of  wood  placed 
in  the  intcrdigital  space,  and  fastened  by  string,  will  also  be  found 
of  service. 

In  sheep,  the  horn  of  the  wall  and  sole  sometimes  grows  irregularly, 
or  becomes  too  long,  leatling  to  suppuration  under  the  sole.  The 
treatment  consists  in  shortening  the  wall,  thinning  the  sole,  and 
giving  a  dry  bed.  Further  treatment  is  guided  by  the  same  principles 
as  in  inflammation  of  the  horse's  hoof. 
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Finally  a  eroy  fatty  material  sometimes  accumulates  in  considerable 
quantity  in  the  peculiar  glands  above  the  claws  in  "heep.  and  is  djs^ 
charged  as  a  worm-shaped  mass  when  the  parts  are  Pre«««d'  «^  J^« 
claws  forced  into  contac-t.  The  condition  «  «eldora  of  P -tic^ 
importance,  but  is  sometime  looked  on  by  shepherds  as  the  cause 
of  other  painful  conditions.  Under  some  circumstances  retention 
of  this  secretion  may  certainly  le.«l  to  inflammation  of  the  sac.  A 
gainful  swelling  then  ap,H.ars  at  the  front  of  the  -tcrd.gital  space 
Lid  discharges  more  ..r  less  puriform  fluid  if  -'"P^^f . /"^;/;^' 
a   cure,   it   is   usually   sufficient   repeatedly   to   empty   the  sac    by 

pressure. 


//. 
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te^:f  ^s^:r^^^ns:  .tS^s^^- 
irrrrf  ;yS.J^i^.. -~f.rp:r„ 

together,  and  enclosing  a  space      riioy  aie  ^x*^     "^         ^         ^^^^,  „       ^ 
Tve  t„  lift  th.,li.    ....1  l.".v»„..t  '^'SrrjS  o""h'  !~t,  ...d 

numerous  sudoriparous  glands. 

I  GROWING-IN  OF  THE  CLAWS  (INCARNATIO  UNGUIS).  DISLO- 
CATWN  OF  THE  CLAWS.  CHRONIC  INFLAMMATION  OF  THE 
CLAW  MATRIX.     LOSS  OF  THE   CLAWS. 

suppuration  m  and  ar.mnd  the  paci.      iro»vu.  „„^  ,.^:„„  taken 

the  claw  by  means  of  forceps  or  strong  scissors,  care  being  taken 
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not  to  remove  too  much  and  thus  injure  the  lant  joint  of  the  tin-. 
In  the  same  way,  the  claws  of  cage-birds  often  grow  to  an  exccssivf 
degree,  and  require  to  be  shorteneil. 

In  dogs,  the  claw  and  its  matrix  are  sometimes  violently  torn 
off.  Sometimes  only  a  portion  of  the  plate  of  honi  i«  st^paratod 
from  the  livst  joint  of  the  toe  ;  sometimes  the  greater  part  of  it  is 
gone  so  that  the  claw  only  remains  attached  to  the  .-ttMisitive  stnictnrts 
by  a  shred ;  sometimes  it  is  completely  lost.  The  accident  is 
commonest  in  large  dogs,  in  consequence  of  the  claw  being  caught 
in  a  cord,  net,  or  similar  object,  is  painful,  and  always  causes  lameness. 
Pain  is  espt^cially  severe  if  the  claw  remain  hanging,  because  it  then 
comes  in  contact  with  the  ground  at  each  step  ;  its  complete  loss 
is  less  painful.  Careful  examination  at  once  detects  the  character 
of  the  accident.  If  only  a  small  part  of  the  horny  plate  be  lost,  the 
parts  may  reunite,  otherwise  it  is  best  entirely  to  remove  the  claw. 
It  can  be  snipped  off  with  scissors  ;  if,  however,  the  last  joint  of  the  toe 
be  also  injured  or  otherwise  diseased,  and  if  extensive  change  have 
taken  place  in  the  matrix,  it  is  better  to  amputate  the  third  phalanx 
by  exarticulation  at  the  last  joint  of  the  Um,  which  lies  a  little  behind 
or  above  the  upper  edge  of  the  nail.  As  a  rule,  strong  scissors  arc 
sufficient,  and  by  making  one  rapid  cut  the  operatiim  is  rendered  less 
painful.  In  the  same  way,  a  claw  which  is  nearly  separated  from 
its  matrix  may  be  removed.  No  particular  after-treatment  is  required, 
the  wound  merely  requiring  to  be  kept  clean  ;  .some  dogs  will  bear  a 
dressing,  others  will  not.  A  dressing  is  most  useful  when  the  claw 
alone  is  removed,  and  the  third  joint  of  the  toe  left.  If  needful,  the 
wound  or  claw  matrix  may  be  smeared  with  tar. 

Loss  of  the  claw.  Chronic  inflammation  of  the  claw  matri.v. 
gradually  leading  to  complete  loss  of  the  claw,  is  not  uncommon  in 
large  dogs.  Kutzbach  described  it  as  panaritium.  Where  it  originates 
in  the  coronary  band,  the  horn  of  the  claw  is  thickened  and  degenerated. 
Sometimes,  however,  the  "  sole  "  becomes  diseased,  and  then  nothinj; 
abnormal  is  seen  on  the  claw,  but  the  matrix,  and  particularly  the 
lower  surface  of  the  claw,  discharges  a  turbid  fluid.  Horn  production 
is  in  abeyance,  and,  as  a  consequence,  the  claw  is  more  or  less  loosened. 
The  changes  in  the  matrix  are  sometimes  so  slight  that  nothing 
whatever  unusual  can  be  detected  with  the  naked  eye  ;  in  others, 
chronic  inflammation  of  the  sensitive  "'  sole "  exists,  leading  to 
suppuration  or  ulceration.  The  claw  is  thus  loosened,  and  when 
the  process  extends  to  the  other  portiims  of  the  horn-secreting  nuun- 
braiie,  is  completely  lost.  The  process  often  alTects  the  suhcuii.--, 
or  even  the  periosteum,  causing  the  toe  to  become  three  to  four  times 
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itH  ordinary  thicknesn.     The  proliferating  tissue  containH  little  yellow 
DointH  or  yellowinh-red  granulations. 

The  ex.ict  cauw.  of  this  diHcaHe  Heemn  .till  open  to  diKCU«8ion, 
th<.UKh  it  cl«««ly  reHemblen  onychia  maligna  in  man  In  some  caHes 
heriH-H  or  eczema  of  the  neighbouring  skin  had  extendcnl  to  the  matrix 
„f  the  claw,  but  in  otherH  no  cause  whatever  could  be  discovered. 
Kutzner  has  sh..wn  that  the  disease  is  not  due  to  want  of  cleanhness. 
If  oftens  attacks  several  feet,  generally  affc-eting  the  dew  elaws,  so 
that  it  uught  iR^  viewed  as  due  to  disturbance  of  nutrition.  Large 
,l„gs  in  the  prime  of  life  are  the  commonest  Kubjects  It  is  most 
frequently  siH,n  in  autumn  and  winter  in  dogs  which  live  near  the 
seaside  and  often  go  into  the  water.  Frick  reports  the  dist-ase  ivs  qi.ite 
comm..i.  in  Hanover  ;  he  treats  it  by  operation.  Rabe  states  that 
it  is  due  to  a  microbe,  the  Cladothrix  cams. 

The  animal  walks  with  a  short,  painful  step,  lies  down  a  great 
deal,  and  h.vs  difficulty  in  standing.  Local  examination  soon  shows 
the  character  of  the  disease.  At  first  the  "  coronet '  is  only  reddened 
and  swollen,  but  exudation  soon  occurs,  and  after  some  time  small, 
bluish,  prominent  spots  develop,  which  later  suppurate  and  may 
lead  to  sinus  formation.  The  disease  often  persists,  with  remissions 
and  exacerbations,  for  a  long  time,  gradually  extending  to  the  din^per- 

seated  tissues.  ,      ,    j.  i  * 

As  a  rule,  the  process  cannot  be  checked,  but  leads  to  comple  e 
loss  of  the  claw,  though  Frick  has  had  occasional  success  by  early 
injection  of  iodine  tincture  into  the  c<.ronary  band,  and  therefore 
the  progn<,sis  principally  depends  on  the  number  of  diseased  claws. 
Wluvre  confined  to  single  claws,  amputation  at  the  last  joint  offers 
the  most  satisfactory  results,  otherwise  the  loose  claw  should  be 
removed,  the  matrix  cleansed  and  disinfected,  smeared  with  tar 
orother  disinfectant,  and  a  bandage  applied.  Kutzbach  recommends 
li,nu,r  arsenicalis  internally,  and  locally  pencilling  with  nitrate  of 
silver  Attempts  to  save  the  diseased  claw  generally  fail.  In  this 
respect  the  condition  shows  a  great  resemblance  to  canker  and  certam 
forms  of  chronic  laminitis  in  horses.  Unlike  canker,  however,  it 
shows  no  tendency  to  produce  vegetations  from  the  matrix  of  the 
claw. 


IL     BRUISES  AND  WOUNDS  OF  THE  PADS  OF  THE  SOLE  AND  TOE. 

The  carpal-p.vds  of  carnivora  do  not  touch  the  ground  during 
movement,  and  tla-  bmly-wHght  is  sustained  by  those  of  the  .sole  and 
toes.     Continued  exercise  on  rough,  hard  ground  may  we^.r  these 
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away,  and  cause  the  animal  to  show  pain  when  walking,  a  condition 
moHt  commonly  seen  in  sporting-dogs  during  the  winter.  In  addition, 
the  pads  may  be  injured  by  trea<ting  on  sharp  objects,  like  pie<'i's 
of  glass,  which  produce  more  or  less  seriouH  wounds,  or  by  the  nninuil 
stopping  in  caustic  chemical  substances  like  quicklime,  acids,  &c. 

The  naturally  black  colour  of  the  pa«l  is  lost  when  its  epidermiK  is 
excessively  worn,  and  the  surface  then  appears  more  or  less  red, 
painful  on  pressure,  and  abnormally  warm.  The  animal  rests  it 
great  deal,  and  when  on  rough  ground,  takes  short  steps,  exhibits 
pain,  and  has  a  desire  to  lick  the  ptuls.  Hhould  the  epidermis  he 
completely  worn  away  at  any  point,  suppuration,  or  even  necrosis 
of  the  piui  may  occur.  Severe  lameness  results,  appetite  is  lost, 
and  fever  sets  in.  Wounds  of  the  patl  generally  suppurate,  ami 
frequently  show  limited  necrosis. 

The  prognosis  is  generally  favourable  when  rest  can  )m>  given  and 
necrosis  is  not  extensive.  In  some  cases  the  phalangeal  joints  beconir 
the  seat  of  purulent  inHammation,  though  such  a  result  is  rare. 

Treatment.  When  the  pads  are  sore,  the  animal  should  l)e  rested 
and  placed  on  a  dry.  clean  bed.  In  eight  to  fourteen  days  tlit- 
epidermis  will  have  grown  again.  If  the  parts  be  wounded  or  sup- 
purating, the  undermine<l  epidermis  is  carefully  removwl  with  scissors, 
the  wound  cleansed,  and  any  foreign  body  removed.  Abscessci- 
when  present,  are  freely  laid  ojkmi.  Further  treatment  is  scarcely 
desirable,  both  because  the  animal  resists,  and  because  it  keeps  the 
wound  thoroughly  clean  by  licking  the  surface.  A  surgical  dressing 
is  fcuiiom  needed  unless  granulation  appears  too  active  or  cicatrisation 
is  checked  by  the  animal's  interference.  A  dressing  may  then  be 
applied,  or  the  diseased  spot  may  be  smeared  with  some  bitter-tasting 
substance,  like  aloes,  which  repels  the  animal,  and  at  the  same  time 
assists  healing.  Severe  itching  is  sometimes  removed  by  pencillinii! 
with  cocaine  solution,  but  precautions  are  required  against  absorption 
of  the  drug. 

Fre(iucntly,  small  cysts  form  between  the  t(ws,  causing  lameness 
and  considerable  suffering.  One  foot  or  simultaneously  several  tVit 
may  be  affected.  Surface  applications  are  of  little  use  in  these 
cases,  and  the  only  effective  treatment  consists  in  removal  of  the 
cyst-wall  and  contents,  followed  by  the  application  of  an  antiseptic 
dressing. 
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Oormil  viTti-l>ra'.  frHctorcs.  lnx«tionn 

and   8ul>-lnx<itionB  of 
Uriiinngo  of  wonnils 
Druiniigc-tnlH'B 
Dri'ssing.  guttu-)H'rrlm 
pliistor,  rtr. 
poropluHtir  ft'lt 
Dri'MBintiK  for  friwlnns  . 
Hiirgiful 
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DiHlocHt  ion 


DiHpllli'lMIMI 
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KlJit 

070 
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.      473 
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.      437 
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,S4.  1*5 
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MO 

«3 

SO 

3'.I4 

340 
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'jr>s 

273 
3!>3 

400 
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3!tri 

427 

S7 

<.t7 

207 

2.  3H 


SO.  S3, 


721 

S3 
I  (It) 
I2S 
12S 
I2S 
12S 

sr. 


!■;. 

KAR,    liisi'ltsi'rt  of    . 

(lisinfi'ction  of 
i  ijnry  of  tlir  rxti-rniil 
,,     tUliilii  of 

imliMiui  of  tlic  cxtorniil 
K.  iiiMiir 

iiiHtrtttion    by. 


3.">7 

S2 

:t.-.7 

303 

3r>!l 

'.m.  02 

I S4.  203 


Ectiwiip  of  the  oBSopliagns 
KlHHtic  hiuulage 
,,        ligatnro 

,,        ca.Htration   by 
EIImiw,  <api)e<l,  in  the  dog 

.,  in  the  horse  . 

,,  diBeawBof 

joint,  inflammation  of 

,,      Inxation  of 

Ele'etricity  in  farial  paralyBiH  . 

EmaHeuliitor,  eastration  with  the  IS 

Empyema  of  the  facial  BinuBet. 

Enlargement  of  arti<'nlar  oavitieB  in 

fore  limli 

,.  oiiti-r  Bnrfwe  of  the 

hoek  .  ■  • 

..synovial  eavitieK   in 

fore  linih 
.,  tendinonB   synovial 
(•iivitie»in  forelimh 
Eiiteroienti'sJH 
PIpiilidymiH.  inllaniniation  of  . 

,,  tnmoiirBof 

Epididymitis 

Epispadia     .  ■  •  •  • 

Epistaxis       .  ■  •  •  ■ 

Epnlis  .  •  •  •  ■ 

Esmari'h's  bandage 
Excision  of  the  laryngeal  jioneli 
ExomphaloB  .  .  •  • 

Exostosis  on  the  poBterior  border  of 
the  lower  jaw     •  ■  .•  • 

External  anditory  meatus,  intlam- 
niation  of      . 
<anker  of  the  ear   . 
oar,  injury  of 
„    inflammation  of 

Extraetioii  of  teeth 

jirecaidions  in. 
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3.11 

3liO 
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F. 

FAt'E.  diseas<'8  of  . 

emphysema  of      . 
fraetnre  of  tile  boiii'sof . 
Facial  nerve  .  .  •  ■ 

,,       ledema  .  .  •  ■ 

|)aralysis     .  .  •  ■ 

sinnsi'H.  emiiyema  of     . 
trepliining  of   . 

False  inguinal  hernia 

FcMiiale  organs  of  geiierat  ion ,  diseases 

of 

Femur,  fracture  of         .  ■  • 

luxation  of         . 

Fetlock  galls  .  •.    .     " 

region,  dennatitis  in  .  . 

Filiro-fatty  frog,  purulent  cellulitis  of 
Fi.'ld  of  oix-ration.  disinfection 
Firing    ami    oi)erating    for    spavin, 
melliodsof  .    1004. 

Firiii!;  ,  ■  ■  •  ■ 

antiseptic    .  .  .  • 


340 
24r> 
340 

2r>o 

310 
2.')<t 
312 
31.1 
,'■..■.0 

082 
02ti 
030 
814 
'.114 
10.13 
SO 

lOOti 
1.1.1 
103 


1120 


INDEX. 


Firing,  coniplipatioiia  after 

,,  HlllK'lltun<M)tlH 
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ir 
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IX 


irons  .  .  ■  • 

,,  ..     p.>tri)leum   fiirnaoo    for 

heating    . 
„       procantionB  to  l)e  observeil  . 
„       results  .)f     .  .  .  ■ 

,,       treatment  after    . 
Fissure,  dental       .  .  .  ■ 

of  the  uuvle  urethra  . 
Fistula,  anal  .  .  ■  ' 

bowel        .  .  •  ' 

dental 
fBsophageal 
of  the  cheek 
..      ear 
,,         pharyngeal 
reoto-vaginal 
rerto-vrt^inalis . 
salivary  . 
■•  Fistulous  withers'" 
Fleams  .  .  .  ■ 

Flexor  nietatarsi,  rupture  of    . 
pedis,    inflanuiiation  of 

sheath    of         . 
pedis    perforans    tendon,    re- 

sertion   of         . 
petlis      perforutuB      tendon, 
luxation  of        .  •  • 

„       tentlons,  inflanunation  of 
,,  rupture  of 

Flourant's   trocar 
Foals,  contracted  tendons  in  . 
Foot,  diseases  of  . 

.,      disinfection  of       . 
Foot-rot    in    sheep 
Forceps,   Biljustnient  of 

.,  artery     .  .  •  • 

bono 

castration  (various) 
.,  choice  of 

dissection 

Oiinther's  'i«<i. 

lion        .  .  .  • 

dilatation  in  stricture    of 
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187 

204 
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79 


Forcible 

anus  .  .  .  .  • 

Forcipressiire  .  .  ■  • 

Fore  arm,  bruises  of      . 
..  (liseart4'S  of      . 

woutuls  of       . 
FoT  limb.  dis«>artcfl  of 

enlargement  of  articular 

cavities 
enlargement  of  synovial 

cavitii'S 
enlargemciitof  tendiniMis 
s>"iiOvial  cavities. 
Foreign  bmlics  in  the  digestive  tract 
..     mouth 
..     nostrils 
,.     (esophagus  of 
carnivora    . 
..     iBsopluigus  of 
cattle 
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800 
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800 
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814 

814 


Foreign  bodies  in  the  cBsophagiis  of 
horse 
..     iBsophagus  I 
swine 
.,  ,,  ,,     trachea. 

FractursB  costaruni 
1'  racture  of  the  atlas 

,,     bones  of  the  face 
,,         ..  ••       hock 

,.  ■•  ••       knee 

,,  ,.    caiidal  vert«'brtt' 

,,  ,,    cervical     ,,    . 

,.  ,,    <'raiiial  bones 

,,  ,,    dorsal  vert«4ir»' 

,,    fenuir   . 
,,  ,,    frontal  bone 

.,    horn  core 
,,    humerus 
,,    hyoid  bone 
,,    jaw,  splints  for 
,,     knee  iMHies 
.,     lower  jaw 
.,  ,.    lumlutr  vert<'bru' 

..     malleoli  of  the  tibia 
,,  ,.     metacarpus    • 

..    nasal  U)nes    . 
.,  ..    navicular  l)one 

,,    OS  astragalus. 
,,    OS  calcis    . 
,,  ,,    OS  corona' 

.,  ,,     OS  iHKlis 

.,  .,     patella  . 

.,  ..     pelvis    . 

.,     phalanges       .        8(' 
,,    premaxillary  b<me 
,,    radius  . 
..    ribs 

..    sacral  vertebra' 
.,    scapula 
, ,    sesamoid  Imnes 
,,  ,,    sterniuu 

.,     tibia 
,.    trachea 
,,  ..    ulna 

Frick's  wound  gelatine  . 
Friel)er8    exti-nsion     apparatus    for 

contracted  tendons 
Frog,  canker  of  the 
Frog  setons 

Frontal  IxMie,  fractures  of  the. 
Fulcra  .... 

Funiculitis  chronii-a 
FurunculosiH  of  the  udder 
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alls,  collar   . 

307 

..      fetlock 
knee 
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wind 
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iilvanic  cautery 
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Oangrenoug  derni»titis   . 

inflamiiiatimi     "f      the 
udder 
OHstrocneniiuB   iiiuhcIc,    rupture    of 
"  (Mthered  nnil  "  ... 

(it'iierntion,  diseascH  of  tlie  female 
orKaiiB  of 
male  organs 
of. 
(jid  or  sturdy  in  «lie«>p    .  .  . 

(•land  salivHrv.  woiui.ls  and  injuries 
of       .  . 

inflmumutiou  of 
tum'uirs  of    . 
sulnuHxillary  lymph,  inflam- 
mation   <»f         . 
SI  b-parotid  lymph,  abscess  m 
thvroid,  results  of  extiri)ati(in 

"        ;.j         .... 

(ilossitis.    tiiioniyiotiia 

•hronicainterstitialisiihrosjv    'itil 
OlossopivV'a  ....      -•>3 

filuteus   niediuR   musile.   inflamnia 

tion  of  tendcm  of      , 
Goitre  .  .  .  • 

evstie 
,.        fibrous 

real    .  .  .  ■ 

varicos** 
Gonitis  .... 

,,         ehroniea  sirea 
Goumj  ..... 
Grease  .... 

Growing  in  of  the  daws  . 
Growths,  new,  in  the  tongue    .        ■JtMl 
..     in    the    submaxillary 
lymph  glands 
Gtuns.  neoplasms  of        . 
Giinther's     latheter      for     guttural 
poiieh 
dental  instruments     JiU 
■'  (iut  tie  "    .  .  . 

Guttmal  pouihes.  air  in  . 

ehronic  catarrh  of 
diseam'sof  . 
gas  in 

opening  I 'f  the  3<i!t.  37(1 

heir  piM'iMise  37*2 

tympanites  of  37- 
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H. 


H.*:matocele  .... 
Ha-morrhage,  methods  of  ((introlling 
Ha-morrhoids  .... 
Useniuthurux  .... 

HiemuBtasis  .... 

Hienioatatie  agents 
Hands,  disinfeetion  of    . 
Healing  of  wutmds 
Head,  diseases  of  the      . 

tedems  ..f    .  •  ■ 

Heat,  disinfeetion  by 
US. 
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4«l 
11. -> 
117 

7.'i 
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71 


P.\oE 
.  442 
.  520 
.  523 
.-.25.  526 
.      522 


528 


Hemiplegia  laryngis 
Hernia,  abdominal 
eauws 
,,  eun'  t.f 

,,         diagnosis  of 

diaphragmatiia. 
essential  I'onstituents  of 
false  inguinal 
imareerated  inguinal  . 
inguinal 

in  dogs 
in  horses 
in  ruminants 
interstitial 
non-strangulate<l 
methislH    of   cure 
non-strnugolated 
[M'lvic 
perineal 

in  swine 
scrotal 
stranguhited 
umbilical  . 
\'entrai 
Herni'tl  trusses 
Herniotomes 
Herniotomy 

ventral 

Hind  extremities,  paralysis  of . 

lin>b,  dist-ast'S  of  . 

..     paralysis  of 

Hip-joint,  inflammation  of 

lamenes.^ 
Hippo-lasso 

Hobbles         .... 
Hock,  bones  of.  fracture  <if   . 
capped 
..     chronic  inflammation  of  tli 
..     dis*'ases  oi 
,.     ..jilargi'mentof  outerstirfaceof   1013 
joint,  acute  infianunation  of  .      087 
.,     luxation  of 
.,  .,     sprain  of         . 

..     wounds  of 
Horn  core,  fraiture  of    . 

splint  for 
Horns,  loosening  of        . 
Horny  claw,  abnormalities  of. 
Hunu'rus.  fracture  of 
Hydroci'le 

Hygroma  of  I  be  knee      .  8llo 

subcutaneous  bursa 
of       the       tuber 
ischii  in  cattle    . 
Hyoid   bone.   fra<tur'-  of 
Hyovertebrotomy 
Hyperdentition 
Hypospadia 
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lMr«"TioN  of  the  crop  in  birds 
lucarnatio  unguis 
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Infectious  ctttiirrhal  ni»«titi»   . 

,,         inflanitnfttion  of  tlip  Hyiio- 
viftl  shi'rttli  of  the  flexor 
t«nd(>n8 
Inflummutiuii  of  the  alveolar  perioR- 
leuni  in  fiirnivor« 
„  ,,  alveolar      pcrioB- 

teiini  in    lurl>i- 
vorti 
,,  ,,  arliiiilation  of  the 

jaw 
„  ,,  Ixirna     .f     hicepn 

niiiK<-le 
„  ,.  Hheatli      of      the 

flexor  iM'diM 
,,  ,.  hiii'HH  of  the  li^'a- 

ineuttiin  nncha- 
„  ,,  elaw  matrix 

,,  ..  connective    tiKKiK* 

HiirromiJint!  rec- 
tum 
,,  ,,  coronet-joint 

,,  ,,  I'xternal  auditory 

meat  118  or  Ot»»r- 
rhiua 
„  ..  elliow-joint 

„  ,.  epiditlyniis 

,,  ,.  flexor  teiulonB 

„  „  hip-joint 

,,  ,,  hock,  chronic 

„  ,,  hock-joint  . 

„  ..  jutfnlar  vein 

„  ..  keratoj^enoUH 

memhra  le 
,,  ,.  knee-jointH 

„  ..  larynx 

,,  „  li^t\inentum  ntichu*  40(i 

,,  ..  lips  and  cheeks    . 

^^  ,.  mncouH  'oeiiihrane 

of  the  'innK 
,,  mncotiH  menilirane 
of    tl'i'    rectum 
,^  .,  po(loph\  llouH 

iiu-mhrane 
..  pt)stea       spinatuw 
iniisclc,    tcndttn 
of    . 


prepuci'  ui  cariu- 

vora 
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horse 

oxen 

(i.M 
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swnic 
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sennidvc     tamin;e 
slimild-T-iuint 
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spcrmat''-  cord 
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stUli'-jiiiii,  . 
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suh  iMiixillary 

l\nii>h  t^landn   . 
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suh-coronary  r  >n- 
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lUM 
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Inflainioation  of  the  synovial  Kheuth 
of  the  flexor  ten- 
dons        .  .    IK3I 
..  tendon  of  Khiteim 
mediuH    niUHcle 
,,                    .,  testicle 
,,                  ,.  tongue        .       257, 
.,  udder  701.704.  705 
,,                  .,  urethra 

„  urinary  bladder  . 
,,  ,.  uterus 

,,  ,.  vagina 

.,  ,,  VldVB 

luKuinal  canal,  description  of  . 
,,         cryptorchidisni 

hernia      .... 
..     fals*" 

incarcerated 
in  dops 
in  ruminants 
..     non-stran)iidate<l 
Injection.  hyp<Kierniic 

intratracheal  . 
intravenous    . 
parenchymatous 
subcutaneous 
Injuries  of  the  carotid  artery 
external  ear. 
interdental  space, 
jugular  vein, 
knee  in  the  horse. 
I  ^rvnx. 

.,  LMophagus   . 

Iienit    . 
pharynx 

reoirrent   nerve    . 
stifle-jonit    . 
symptithetic  riervi 
tiiigh    . 

tolgic 

urethra 
uterus. 


vagma. 
vulva  . 
prtidc.ccd  by  saddle, 
produced    by   striking   (in- 
terference) 
t.i  tlu'  anal  region 

blood-vcs.sels    of  the 

neck 
coronet  . 
cranial  Imxics. 
muMclcsandf'i.siia'of 

the  ((Uarter  . 
plmr\nx    and    uiso- 

pluigus 
rectum. 

sali\'arv    glands 
skull    '  . 
vcitel)ne 

:!tiou 

McciUcs 
nriiigcs 
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InH<•rtiIl^'  siitun'H  ■ 

limtriiMU'iitn.  ••ii.tfpii'- 
,,  I'Uttiiin 

(lisiiifntiiiii  lit 
_^  pimitiiriiig 

fur  i«'rfiiriiuM(j  liirynj;- 
"  „t,imy     IJIi.  4ll;t,  Hit 

,,    trfpliiiiiiin  .•  •"•' 

liit.riicutiil  spmc.    injiuiea    t'i 
■■  liitcilVriiiH.  '  iiijuriiHl'roiii  striking! 


.H7.'J7 


(iS 


KiH'O.  tumoui-rt  iif.  ill  ii'tllo 
KiiucUliiin   ill    foul'* 
KyplniHirt 
Kyi)lii)-'<ki>li<wis     . 

1,. 


lot'l 


IntiTiiiil  alidniniiiul  li«  inia  •"'''^• 

liiTiiiotoiiiy       .  • 

ornims.  pmluiisi'  <>i   ■ 
,]  jxiplitnilnirvv.  pHiiily  ^.is  ot 

IiitvHtiiiiH  Iniiiir,  KiinllM'ir'i' « 

lllt<'Stilll',    llisillfictiilll    nf 
IlltllKSllHCI'ptidll        .  ■  ■ 

liiVHUiniitii'M  .>f  til.'  hi>w\       ■ 
Inversion  lit' 1 1"' iiiiimry  MikMii 
iilrriis   • 

VM^illil    . 

Involuiitiiry  slinking;  of  tlu'  ln-u'l 
lutliilc'ofiHitiissiinM  irnii-tiTioiiiyii.--ir. 
liidiiii-  in  ivctinoinyiosis 
Iron  splint  for  .list  oit  ion  ot  t'lc  lu-ik 
Irrrunliiritiis  in  .l.'Vrlopimnt  of  tci-th 
inroplini'iiiiiit  of  terth 
uf  woarof  tci'tli   . 
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Irrigators,  portaMo 
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Jamrl  inrtUatjinei(x 

{■iitant,  •  •  •  • 

Jaw,  inllaininatioii  of  tlii-  art u  illa- 
tion of     . 
liiHcr,  iliscascs  of  . 
,,       (lisloiation   of 
,,  ,,       fractiiio  of  , 

splints  tor  . 
,,       owrsliot       .  .  •  ■ 

,,      paralysis  of. 

[■(■rioslitis  anil  I'Xostosis  on  tlir 
postrrior  lioriliM-  of  tlw  lowrr 
,,      proj;iiathons 
,,       tiiniollrs  on 

uiiili'rsliot    .  -  •  • 

Jiij^nlar  M-in,  intlaniiiialioii  of 
injury  of  . 
tliroinlnisiK 
„  ,.        \oiii'Siition 

K, 

Kkiiatoi:kniiu.s  mkmihiam;,  inlliim- 
ination   of  .  ■  •  ■ 

IviM-atonia     .  .  .  •  • 

Kiiriitoniata.   oxiisioii    of 
Kiioo,  ilisrasi'sof   .  ■  • 

fraitiiio  of  llir  lioni-  of 
,.        ifalls    ... 

iiijiirii's  111,   111  llif  lioisi- 
,,      joint,  clinmio  inllaininatioii  of 


I'AGE 

SIIU 
8,-.l 

7-2S 


liillH 

liMirt 

:t»7 

:!4i) 
:ti.- 
■Mo 
■27;j 
;»!) 
I' 
li.-.l 
•J7ti 
3.->l 

•J7;s 

41(1 
141 


l,\i  TKVi. I  .\m;i.i.i  .  ■  •  • 

Laiiii'iK'ss,  liip        .  •  •  • 

si'sainoiil 
^^  slioiililrr 

from  rlit'iiniatisni 
]'  __         froiu  tliroiiibosis 

Laniiiiic,  inHaniiiiatiou  of  miisitivc  . 
Laniiiiitis      .  .  • 

oxiTiisi'  ill       • 

ill     11X011 

l.aniits  .  ■  •  •  ■ 

Laparo-iy^totoiny 

l^aparo-g.i-triitoiiiy 

Laparotomy  •  •  •  ■ 

Larynnisimis  striilnlns   . 

Laryngitis     .  ■  ■  •  ■ 

,,  clironir 

Laryngo-lissurp      •  ■  ■  ■ 

Laryngotoniy         .  ■  •  • 

__  instrumt'iils 

Liirynx,  ilisfasrs  of        . 
cxjiininatioii    of 
iiitUiinnirttion  of 
injury  to  .  ■ 

inrthoil  of  oiwnii  g   . 
niMirosfrt    of      . 
ti'.nioiirs  ill        . 
Lati-ral  lartilage,  ossilicatioii  of  tin 
Lig.  woiiiuIh  anil  injiirifs  of    . 
Lig-twit.li     .  .  •  •  ■ 

Lifting  firt  (lior*)         •  '         ,^.   .,,,, 

lagatioii.  lastratioii  by.  •         1««. -o* 

m.'tliod    of    111    prolapsus 


l(l4:t 
IdSli 
lii.S'.l 
SICJ 
Hd-J 
SI4 
ri(l4 


(ill'.l 
'.(.■>-.' 

S7:i 
7h;i 

7H.-. 

7t<(> 

l(l7!t 

I(i7'.t 

KiHO 

11(1(1 

14J 

KV2 

.-)7I 

,-)7l 

44-' 

4:i7 

4:iH 

4(1(1 

Ilid 

4ii:) 

4:t7 

4:n 

4117 

4117 

44(1 

44-2 

4;(!l 

'     «!I7 

lt71 

(> 

:i.  14 


recti 
of  l(lin»l-ves»els 

Ligaturr-       .  ■  •  ■ 

,  .'last  it! 

raslratioii  liy 
Liinlis,  sifunng  anil  ivli'asiiig 
l.,ino    tiring  •  •  •  . 

Liniar    irii-hmg    of    tin-    tisti.iil 


III. 


(i(l(i 
IJ(» 

•i:t 

114 

ISH 

l(i4 


Lips 


.oril 

Linguatiila  (UMiioiilrs 
Lion    foiri'ps 

liriiisi'S  of 
,,     ilisi'ust'^  of   • 
intlanimatioii  of 
paralysis  of  . 
tumours  of  . 
wounds  "i     . 
Loop    twitili 
LiHisi-ning  of   lioriis 
Lorilo,:- 
L0..S01  ill.- 
l„ow.r  j.iw. 


IH4,o(i:t 

:i(i7 
7'.» 
•J  4.'. 
■-'47 
047 
•J. Ml 
■!4« 

:4.-> 


■>, 


of 


fhiws  . 
dislofiitii 

frarlttri-   -'t 

splints  for  frart 


re  of  . 
4  C  '2 


:!H(i 

7-J8 

nil 
:U(i 
Mi 

34.-> 


1124 


INDE^. 


i 


L*" 


';•] 


•!-> 

# 

Kf' 

^!^i} 


1 


Liiiiiluir 

vorU'hrii*.    fructun'H,    Iiixa- 

ticiIlH. 

iiimI  Hul>-hixutiMnrt   of 

-■-•1 

1.iiiii1hi-< 

lorrttil  faH*'ia,  TUMT(t«iM  nf 

7r.- 

huxiltio 

llHt4'llH^       ,              ,              .              . 

!»r>8 

Liixiitioii  of  the  dursjil  viTtctira' 

7-'l 

t>llto\%'-ji)int 

711-J 

(fiiMir 

!i:iti 

,, 

fit'xor  iH><lirt  [MTforn 

tus  tendon 

l(l-20 

lioik-joint 

!»Sli 

lowrr   jiiw 

;un 

tunihar    \'i'rt('l>ra' 

721 

patella.   Iaterall\' 

'.Mi2 

upwurtlw 

!•.">« 

plialanp-s 

S(>4 

,, 

saeni-iliae    artioula 

- 

tion 

73'.l 

siioulder-joint 

7iir> 

Stillt-jnint 

!t.")7 

wNMipliysis     ttssiiin 

piiliis 

.      741 

Lyni|)li>ulrniti><-)iriitii<-n  suppurativa     4^*i 


M. 

MAKmHiiJISSI  \          ....  "JtiO 

Makrnstoiiiy             ....  lM.'i 
Mall'  ftr^aiis  «>f  m^ciatiMtt.  disfaws 

i.f <>"»! 

Malt'    urt'tlua,    ti^nurin^r   uf       .            .  til.'i 

MalfonuatifHis.  < oiigciiital  't\K\,  <i|.'> 

Mallffdi  nf  tihia.  frarturc  <»£  .           .  1*74 

Mammary  (lint,  clo^^iuc  «'f     .  7l'> 

st^'Uiisiw  nf  .           .  7Hi 

uland.  Uruisos   of    .            .  Mi'J 

(!irt4'ast's  nf  .            .  tUlS 

structure   nf  ti'jH 

wnuiuls  nf    .              ,  ()l(i* 
Mau('i;r     iiHtvcmciits    in    lUnt'Ust*    nf 

:ai(l<ilc  car          ....  :W2 

Mari*.    castratinii    itf         .            .  "JtlS 

Massiip-         .....  KI.') 

USI'H  of  .  .lit" 

Mastiratinn.  paralysis  nf  iiuiM-Irs  nf  ;j4'.t 

.M  .-litis,    arliuniiiyt-ntir  .714 

acute  704 

lH>t»  \ninycntic          .  714 

catarrhal          .            .            .  7'>~' 

,,          <'lirniiic             .           .           ,  700 

cnnt.i^'inus  7<t'.t 

Kant^rciuais     .            .  71- 

lyinplin^;cnnus           ,  7*11 

parciicliymatnus       .  .701 

tiilM-r*  iiinus    .  7i:t 

Matrix,   daw.   chrniiii-  iiillammatinti 

nf   the Mil 

Maxilla*,   actiimmycnuis  nf   the  :i."»:t 

Maxillarv  sitius.  trephisiiiii;                  .  :tl7 

M.-ai.K     .".f     <nlitrnl              ...  a 

Mechanical    injuries                                 .  ■J.'t7 

pneumniiia  4I.'> 

Metlnui  neuiectnmy         .            .  SSH 


Metaear[>UH.  hruiwH  tif    . 
(lim'awH    nf 
fnu'turt'H    of 
wuuiuIh  nf  . 
MetatarHUH.    dini^HHf'H   of 
Methntis  of   euHtin^ 
MetlaulH  of  preventing  or  «  oiitrolliii 

hieniorrha^e 
MethntU  of  uniting  wouuHh     . 
Mouth,  angular  or  nliarp 
(li>«'arteM   of 
<liHnife<-tioii  nf 
foreign    IxmUcs    in 
pl^r  fur  cattle 
oxen 
nhear-like. 
Hninoth 
Htep-fornied 
wave-formed 
.Minitii-^a^H 

Bayer's 

<!ray"s 

HausHinann's 

•lo^er'n 

Varneirs 

WcMllfH 

■  Mnuth-rnt  "... 
Mucoid  de^etieriition 

ated   hoMcH 
MncouH    Miemhrane   ( 

iiitlauu'iation    of 
Mud-fever 

.Muscles  nf  I)  asticjition.  paralysis  > 
Myopathic  paralysis  of  the  larynx 
Myotomy  of  hiceps  fen>nris  muscle 


\aius,    picked-up 
Nasjil   honi'S.   fractuiv  of 
Ni'vicular  hone,  fracture  nf 
dis4'ase 

theories  of 
Neck,  diseases   nf 

distortinii  nf 

N'ariet  ies  of 
paralysis  rtf  musctes  of 
wour.ds    and   hruises    of    tin 
ti.ssuoH   nf   the 
Necrosis  of  th.-  lumhn-dnrsal  fascia 
turhinatett   hnnes 
-Urinn 

-linUlfTS 


of   the    turltill 
f    the    rectiin 


N.-edle 
Needle 
Ncfdlcs.  suture 


Nenpl 
Nerve 
Ncure 


isinsnf  the 
sutures 
•tnmv.  'n  ■ 

.     ■   pi. 


vinniM  ioai  aU'eoI 


li> 


lar 
in  spa\'in  . 
Dinar 
\eiir(is«'H  of  the  Iar>n\ 
\r\v  ixrowtlis  in  the  timmi 


•  14 


:tJi 
Hi.-) 
io:i 
iiii 
:tii.i 
lit 

SKS 

Hill!) 

.HI  12 
44J 
•Jlill.  -.Mill 


INDEX. 


1125 


Xi)Ht>.  l>l«Hliii(s  frmii  •_ 

(liwHWM  of  '»*'*' 

iliMiiifcrticiii  cif       . 
N<iB«'-riiiK«  ■  •  •  ■ 

NoHtril.  iilli>Ti>iiiii  "f  f">l«' 
NiiHtrilH.  iliwiiwH  nt 

fnrt'i^ih  ImhIu'K  in 
tiiiiiinirH  in       . 
woiiiiJx  of  tlif  alii'  cif 

O. 

(EllKMA.' fuciiil        .  .  •  • 

(Kdfinii  of  ulans  ]).iiis.  rUMii   Imn- 

ilutsi'X  in     . 
(Ksii|>lmp-iil   liHtnlii 

(orci'ps.    l)<'lviis'      1111(1 
H<'^t.\^i^;'s 
,,  Hcrew 

8nnri'.  M<'i<'r".-< 
(F.*iplinpi>tiiiny 
(i;>«ii>liiiK"'<-  riiMipriKHiiin  I'f   . 

lli?*t*Ur*»'rt     i<f 
(liviTticlllll   I'f 

4'rtiVHi;i'    of 
fon'ijtn  liodii'xin 
'.',  ,,  iiiciHtlc 

,^  in  liors*' 

inswtiic 
ofciirni- 
\'ora    . 
inrisioii  into 
;.  injury  of     .  •        3!»<' 

.,  piirnlysis  of 

rvipturr  of  . 
MpiroptiTii!«»n^Minolintu 

in. 

Htt'n(»Bia  of 
ttmioursof 
Oimirtliritis  .  •  •  ■ 

Oiipliori'itomy       .  •  • 

Clmrlii'i's  oprnitioii. 
llolTniiinn's  iiu'IIh'iI  . 
ill  the  io« 
.,        mjirt' 
,,       sow 
l)it<l\ 
Oprninn  tlic  jjiitturiil  poiiclic»       W- 
OiHTivtiiiK  I'-'V        •  •  • 

UMi-n  1"  - 

()|XTiition  iirt'ii.  (lisinf«'(tion  of 
OpiTiktions.   p'licriil   iintiwplii    ]irc- 
cinitions    hifori-    unit 
(luring 
(iciicrti!  rciimrUH  on 
()riliiti«         ■  •  ■■  ■ 

Oh  iistrHgaluH.   frarturr   of 
.,  ciilcis.  frartiiiT  of      . 
.,  ( iiponn'.  fiactllrr  I'f    ■ 
..  pvilis.  fractnrc  of       . 
,.  HiiffrajiiniK 
llMsification  .if  til.'  liil.'iiil  <iiitila>:c  . 
Ostcoinyt'lilix         .  .  •  • 

OBtcuporosiH  .  •  •  • 


I'AiiK 

•..  :v.'i 

s 
■Jill 

:iii7 
:iu7 
:io.". 


■Mil 

i\r,'.i 

4-Jti 

410 
4  Ml 
4  111 
4JII 

4:)  I 
4i:i 

4-.'7 
4J7 

4i;< 

4  111 
414 

4j:i 


Otlia'niiitonai 
OlitiH  cxtfrna 
Otorrlimu 

OviiriotoMiy 

iiiHtnitiiriitM 

Ovary,  Irratnii-nt  of  i  yHlw  in  . 
Oxiii,    laiiiinitiK    in 

siMiirinK  for  opniition. 

v. 

r.Mi  of  till'  soil'  anil  lo...  liriiiKis  anil 
wouikIh  of  .  .  ■  ■ 

I'anariH  .  •  •  ■  ■ 

I'anariliiini  .  ■  ■■  ■ 

rai|iiilinV  cautrry 
rarairnti'HiH 

alHloniinis 
tlioraiiH 
I'aralysiB.  farial     ,  .  •  ■ 

,  ',.  ..     niaxtiratory 

ncr\  i   rmlialis 
of  tlir  anus 

liiacliial   picxns    . 


i-A(iK 

.  :t.v.» 

.  :ic.ii 

.  ;iiiit 

.  ■2-2- 

.  •.':!."> 

.  -•:w 

.  IIIHI 

.  IS.  :i(i 


4J4 
4J0 
4JC. 
4:tl 
4-'7 

r.w 
4:n 
4;t:t 

VCS 

•j:io 
■2:m\ 

■J3S 
■.'41 
■J4H 

I.  :t70 

li 

:{.  :t!t 

HI) 


H4 
1 

(170 

ilH.-) 
!l«4 

.Hii'.t 

Hliil 
HIili 
H'.17 
_'(•.!! 
.•{.■>4 


in:i 
iim 
imi 

■.Mi 
.MS 

.-iiii 
■i."ii> 
:i4!i 

IXIH 
7«'.> 
04-.' 


(•rural     nirV( 
ixtcrnnl  poplitiiil 

nerve 
^(■at  sciatic  ner\"e 
liiiid  extremities  .      74'J 
.,       hind  liiiilv    .  .      m:> 

'  ..      internal    po])liteal 

Mer\'«* 
jaw    (so-called)     . 
lips 

muscles  of  masti- 
cation 
neck  . 

;;  !.  ..  '"i'      ■ 

oliturator  nerve   . 
lesopliatrus 
palate 
penis 
pluuynx 
(|uadri.'elisfiiiioris 

Miuscle 
radial  Mcrvc 
[,  ..      rectum  SIIH.  IIOII 

stipra-si'apiilar 

uerM"        .  ■      '    ' 

ton^rue 

urinary  liladder   . 
rarapliyuiosis        .  .  .  • 

l'arai)le(»ia  ■  ■  •  • 

I'aruproctitis  .  .  ■  ■ 

rarasites    in    tlie    traeliea 
I'arencliyiuatoiis    mastitis 
rarotidcal  rejiion.  actiiioniy( osis  in 
the  .  .  .  •  • 

I'arotitis        .  .  •  ■ 

I'li'cUa.  displadiiieut    of 
fracture  of         . 
luxation  of        . 
rupture     i'f     'I"-     -tr^iif-l'-t 
litsaiuonts    of 


(•:i(.> 
'X.W 


'XW 

:)4(.i 

:t4!i 
:t',t:t 
7.".;! 

!l4.'i 
•.'(14 

■ji;4 

I'l.'ili 

■J(14 

'.I4_' 
77.~i 


■jii:t 

liliS 
li.'ili 
74-.> 
.".(.lii 
447 
70.") 

:t:ti'i 

'.i:<H 

!H14 

<ir>s 

itl>4 


ii2n 


INDKX. 


*l 


i 


m 

V 


Via 


IVIvir   )i<>riii<t         ... 

.Anki'r'K  knife  fur 

I'ch'JH,   (Um'HM-H    of  .  .  . 

friu'tiin"  i>f  .  .  . 

IN'iit'tratiii^  wotiiuls  of  i\\r  ulxloinoii  .'ilO 

I'l'iiirt.  iiiiipiitiktioii  of                              .  •Kill 

iiijiiricH    of             ...  tMti 

pitral.vxiH  of           .          .          .  li.")(! 

tumours  of            ...  titi.") 

I'i'iiliiHtoiimin    to'nioidrfi          .  3(17 

IN'rfoninB   tfiidon,    iiifl4tiiitiukti<iti    of 

tile   Hvnoviiil  Hlw'titli   of  HtltCt 

I'i'rii'iirilitiB.  Hi']>tir.  in  lattlr  .  ."iliH 

INTii-iiriiiiirn.  tuppin^r  the.  in  tlio  I'ojr  ."o."! 

I't'rilaryiipitiH   clironi^'u    til>roHii  *;i7 
I'i'rini'iil  hi-rniu                                      ."i.'iH.  ■' '<H 

I'oriiinhitiB             ....  liT'l 

I'criosti'Otoniy  in  Kplint   liinirniHS    .  S(i(i 

kniv.-H                           .  ItMiT 
r.-rioHlitiB,  ulvi'olar                          •JS!i.  •_'!m 
on   tlir  poHt<'ri(tr   liordcr 

tlu'  lowiT  jaw     .           .  X'i\ 

Ti'riproctitiH            ....  .■>'.'!• 

PcroniMtl  tenotomy        .  Iiej,"i 

I'erviouBiiraelniB   ....  til"i 

I'liiilanueH.  (liwaseH  of  SiiL' 

fraetiirew  of    .  HlWi 

hixatifiiiB    of            .           .  8(14 

rtiarynx,  (tiwaw'S  of                              .  IKl 

forei^in  ho'lies  in  4111 


l-AOE 

.ItU  I'oBterior  aorta.   tliroinlHwiB  of 

"it>r>  I'reioaxillary   l>one.   fracture   of 

7*JI  I'reparation  of  the  anintal 

7SI  rrt|iiiie.   jinatoniy  of.  in   liorse 


of     earni- 

vora  4'J4 

injnri»'S    to    tlie        .           .  4'jri 

paraly^iH  of     .           .  4;tl 

tunionrn  in      .  4X\ 

ri.lfliilii* 4(M.I 

Ven-T    ju^uljiri^*        .           .  401* 

riileliolittiB 

riileli  itoniy             ....  I  til 

inHtn.nients           .           .  I  TJ 

I'liynioBis      .....  li.'tll 

I'icl-ed-iip  nailH      ....  In.VJ 

Pij:.i.  seenrin^i  for  oiM-nitii.n      .  .'{li 

Till    sutures            ....  lull 

I'la<e  of  ii]M>ration         ...  .'I 

Plantar  neureetoni\"        .           .           .  SM.'i 

Plaster    lianda^eB            .  KI'J 

Pliiira.   woumls   of          .  4Hii 

Pleurisy                      ....  4HII 

Pneiinionia,    nieelianieni           .  41.~i 

Pneiiiootliorax       ....  4S0 

Poiiodernuitit.M  acuta  Intlt 
ebroniea      \'i'rrneosa 

vel   niik'rans           .  lli'.KI 

.,                rtareneluTnatopa        .  1044 

.,                superficialin     .           .  ll>4;t 
!*odop]iyllouB  nieinl)rane.   arnte   in- 

lianiniatioii  of    ....  |il4:t 

Pnll-evil 4111I 

PoKudontia             ....  *J7I 

Pon.plasiie  fell       ....  1  .!."• 
PoHtt^a  BpinatUH   niugcle.   infhiTiiTtin- 
tioii  uf  the  tendon   of        .           .771 


FAOK 

047 
•-'•17 

:i 
(i.-.:i 

intlainniation  of.  in  carnixora  *'<."»."» 

liorrte  liol 

oxen  l»."Kt 

Rwine  ti.'i.'i 

PrisKiire  in  treatment  of  t(  iidiniti»  .  Hi',\ 

**  Prii-ks  "  in  Hlioeinv!  lO.M 

Proliant!   for    eattle                     .  4lH 

horses  .  4|li 

Pr.H-litif. .'illH 

Prognathous     ja\\-                        .  -711.  -71' 

Prolapse  of  internal  oruaiis     .  ."ilJ 

thehowel      .  .       ■-'Il'.l 

..   omentiini         .  .      -i'!' 

..    itlHIS       .             .  l"»i*l 

..    reetlini  dill 

.   iiriiiarv    htadder  .      11411 

..    uterus  .  liH'.l 

,,    \i»^iua  liHIi 

Prolapses  recti  cnm  in\  afinatione  .  liill 

etani     .  .  .  mil 

uteri        ....  liKll 

N'aiiiliie  .  liHIi 

..  et   inversus  \esieie    .  .  ri4;l 

Prostate,  lustration  ..ir  eiilari-'id   17'.l.  tiliW 


dii-easi's  of 


of     liorso       414        Pulpitis 


I'li'ii; 

•Ji.MI 
•J'.I'J 
.■i7« 
Diet 
!i."i 
.MS 
1:1;! 


Puhehin^-out  teeth 
Punetio    intestini 

.,        xesii-ie 
PniH-ture       .... 
of  the  alMlomen 
l.l.idder 

throu^'li 

the     ah- 
doniiTNil 

walls     .      .-.71 

tlu L'hthe 

rectum  .">7!'.  i>.'it 

riuncn  .       ."►S-J 

llior,i\  .Mil 

Puucturin;:    iHr-trmm-Tits  '.i.'i 

Purulent   lellulitis    of    the    til.ro-fattv 

froi;       ....     lil.VJ 
fluiil.     puiH-ture     of     the 

thorax  for  removal  of     .      olM 
iutlaiiiinalion  of  the  udder     7'li* 
snltcoro- 
nar\    coiuiecti\-e   tissue    .    iJII.'iS 


Q 


1^1' \HTKH.  diseases  of      .  .  .      !l-4 

injuries    to    the    muscleH 
and    fasci:e   ■■f   the  .       <.V2i 

■    Quiddiuj:"     the    f I  'JoS. -JH."! 

Quiuor  '"  ....    Ill(i7 

ey..isioM  of  lateral  <-artiluy:e 
ii  .  .  .    1072.  I(»7li 


INDIX. 


1127 


■>71 


■  .if. 


Kachitic  riiiK-l""'"'       • 
KhiUiiI  m>rvf.  pimilyiH  of 
Kiuliim,  friwturf  of 
Knniiln 
Ki<ol«l  tiiiiiiiiirH 

Bcitiim.  iUkpiiwb  (if 
(lilntittion  I'f 
iiijiirifH  ♦" 
imicunUH  iiH'lnlinn 

IliimiimliiMi  iif 
piiriilVHiH  iif 
)>ri>li>|»«'  iif       • 

Htl-ll'iKlK  iif  . 

luinniirH  in       . 
winiiiil" 
1l<..'iirn-iit  iMTV...  injury  <■{ 
IlcniKViil  iif  (MBniiruH  .(TcIiiiiIih 
Ifc-wction   c.f   tJie   flt'xor   in<1i«   jht 
((iriknB        .  •  ■  •  • 

Ki'Htrikint      .  •  ■  ■  • 

Kctcntion  of  tlif  lii^ti.liM 
H<'trartor»  ■  •  ■  ■ 

Uliiiiowlcroniii       .  ■  •  • 

KiliH.  friuturi'  of    .  •  •  ■ 

Killing.  I'rrorB  i"   • 
llinirt  tjlottiiliei.  »pii»ni  of 
•'  Riini-hoiiP "         •  ■  ■  ■ 

rtu'liitir 
triuuniitir 
Riiij;-l«ine»,  iMii>ort<ni<<'ofr<lio.'iiit.Mi 

•' Hoiirint:'" 

ojxTiitioiiH  for 
Rotation  i>f  tlii'  .  olon  in  lior»c« 
Roiix'ti  syrinp-       .  .  ■  • 

Rowrllinn  scisKorc 
■'  Rowfls "  .  •  •  • 

Runicn.  puncture  of       . 

Runu-notoniy  .  ■  ■ 

inhtruincntf  for 
RuniinantH.  .astration  of  mat.- 
"  Ruminant's    nio\itli   " 
Rupture  of  tin-  tiiiepn   iiniwl'- 
floxor    ten<ft»nH 
„    metatarsi 

tenilon 
pKitrocneniiiinnsileH 
"  ..         u)Soj>liat:uH 

reet\iK    foniorin    ail 
vaHti  nniKcleH 

»traij!l>* ''«'"""■"'"  "* 

the  patella 
s>i«penpory  lipinient 
teiido-AihilliM 
"        tiliio-flt'ular  in'.eros- 
Heous  lijzament 


■AUK 

H77 


of 


l.-.tl 


4<'ill. 


S. 
SAcno-ii.iAcartirnlation.  luxat 
S:ii-nitn.  fowturr  of 
Sailille-tieil.  injuries  in     . 

.,     -gall" 


on  of 


SiMl<lle-»!al1i<,  eauM'K  of 
tn'atmeiit 
Saildlint.'.    fanltK   in 
Salivary  ealeuli  and  eonen'tionn 
tiKlulii-    . 
ula>»lM.  ilii«'»M'»  "'. 

intlaniniation  of 
injurieH  to 
tunionrn  of 
woundH  of    . 
Sareoeeli 

SanlHT»!'H  vaninal  ring    . 
Saw.    eliain 
.,     frame 
Scaliwls  .  .  •  • 

Scapula,  fractures  (pf 
Scarification 

SiirrliouB  cord       .  ■  ■  • 

SciHHorH  .•■■.' 

S.irrbouH  conl.  Ixitryoniyces  m 
Hta)>)iylo    icci  n\ 
Scrapintr.   castration   tiy 
Scrotal  hernia         .  ■  • 

SiTotum.  (lis<as»'H  of       .  . 

Sensitive  lamime.  inflammation  of 

sole  ii\  oxen,  tiruisi*  of  th« 
Sesiunoicf  hones,  fractures   if    . 

lameness 
Setons 

Seton  nee<lleB 

SetoninkT        .  ■  •  ■  ' 

Sewell's  fron  wton  needle 
"  Sharp  mouth  " 
Sharp  spoon  (ciir'tte)    . 
Shear-like  nio\ith 
Shears.  Miiller's  tooth      . 
i   Sheath,  tumours  of        •  • 

,   She<'p.  c<nn>iru»  f  'relmilis  in  . 
castration  of 
cli.seas.'s  of  the  I'laws  in 
foot-n't  in  .  • 

s4Miirinjj  for  operat  ion 

Shivering: 

Sh(H'in)J  after  tendinitis  . 
i  ,,       prickc  or  stahs  in 

ShiM'S  for  use  with  "  <-orns  ■"    . 
Shoulder  ahso'SS    .  .  '  ,    ,•  ' 

joint,  contusions  and  ilis- 
,  torsions  of 

disea8<'8  of 
luxation  of    . 
lame-ess 

frinn  rheumatism 
.,     thrombosis 
tre^rion,  diseases  of  . 
Siile-hone      .  •  •  •  • 

'   Side-stick      .  •  ■  •  • 

;  Silk-holders  ■  • 

Sinus<'S.  faiial.  diseases  of 
Skin,  ilisinfection  of       . 
7;tll    '       .,       sutures         .  •  •  ■ 

7-Jti       Skoliosis        .  .  ■  • 

',S!t    I   Skull,  diseasj's  of    . 
489    1        ,.     wounds  of    . 


T'.Hi 
•.'(i.'i 
til  J 
(ill 

r<m 

.'■■Mi 

r,m 

IMtH 
(KM 
•  illS 
(ll-J 

r>w\ 

3Hit 

as4 

Itl.VJ 

•-'13 

7!t 

:ni 

473 
41)4 
44-.2 

«7« 

877 

877 

KHl 

444 

471 

..8!t 

173 

170 

1711 

.->8'J 

.-■84 

.•|8(i 

•J(I4 

•.>84 

785 

8-J'.i 


'.t7t> 
<.I8II 
4-'7 

'.I4J 

<tli4 

<I8I) 

',17(i 


FAOK 
403 

4or. 

404 
330 
331 
3'J4 
3-J.'> 
3J4 
33r. 
3i4 
•171 
tl8S 
100 
l*H) 


/  I 
7.-.0 
1.11 

(i7r> 

78 

m.'i 
a-r, 

184 
.138 
(1)18 
1))71» 
1008 
8-'i 
.      873 

ir>8 
170,  oia 

1)18 

012 

.     i>7)i 

08 

.     278 

.      'J82 

.    mr, 

.     38-.' 

2)l)> 

.    1)(08 

.    1100 

3)'> 

.    1(1-27 

84.'i 

.    1)».->I 

.    |0(>'> 

.      484 


707 
7  (I.'i 
7)>.'> 
783 

-a.-i 

780 

7.'>0 

807 

18 

70 

311 

80 

107 

7-28 

374 

380 


1128 


INDEX. 


L  ' 

I 


f  . 


'|f 


fAlIK 

"Siii.M.tli  niiiiitli  ■■                                   .  -JMt 

Siiii'.  i>riiiM<'«  i>r  III!' |uiiin  111  .111:1 

..     niiik.T  "f  till-                                .  lolMI 

"  S<>rf-Bliiii»  "'         ....  Sdl 

Hnw.  t'aMtnitiitii  nf .  JH 

S|N(H>ii  nf  till- riliia  ;;liittiili.<  H'J 

.S|>iixiii            .....  '.t!fj 

III. If    .....  !IS!I 

I'nnfiiriiiiitiiMi  |trftli>*|i<>siii{.' Id  *.||.l.^ 

int'tlitMU  of  tii'iiiu  iiihI  M|H-ra- 

tini.'    for                                  .  mill 

M«MirfrtnlM\    in      .  ilHIil 

IHltllolii^'lll'll   ailMti'lllV     of         .  <.W.i 

t.■^l  for                                                 .  '.l!l!l 

I ltritr.%  of  production    .  II'.I'J 

triwihil  liy  lil.iiil  iiiiirict y  lli|-.' 

0|H-|lillV.'        I)MI'?^I        of 

lli'xor  nii'tuturrti  KMil) 

licnoxtcotoniy         .  Illllli 
Hi'itioii     of      llixor 

inrtutjirNi  triidon  liMi.'i 


i 


S|H-rniatii-  mnl.  iiyiltoitlr  <.f   . 

1  t  u 

•-'•ill 

intlunitiintiiin  of 

117. ■« 

Spjiiat  aniPKtlH'Mia   . 

I't 

I'olllllin.  t!ii4CiiH*>.s  nf 

11] 

lurvatiirf.  fartniH  in  prmliii  it 

1;   T--'S 

Spine,  rnrvattin-  nf 

7--'H 

Splints            .... 

h:,:, 

I'linHcof 

H.'ili 

f'T  fiaiturf  "f  lower  jaw 

;t4,-. 

in   til*'  lioTM' 

S.->7 

tlirniy  of  proilni'tion  of 

K.-.li 

Sponi:i'M.  ilixtinffitioii  of. 

IH 

Sprain  of  tli-  loronaiy  joint    . 

H!I4 

hork-joinl 

!IS7 

slitlr-joint 

'.I.-.7 

Stal'*  irt  siiocMi^: 

lll.-.l 

Staltionn.  ra>-tration  of    . 

I'D 

"  Stanilintr  oprratioii."'  the 

1114 

Starrli  hamla^es 

1:111 

Sti-nosis  of  tiN'  Mtanmiary  ilurt 

7lii 

ti'sopha^rns 

1:11 

n-itiun 

lillH 

trai  Ilea 

144 

StfriMon'r*  tliut.  ili\  isioii  of 

■24.". 

St«-p-foriiu-il  month 

■JHI 

Sti'rili.-M'C.s.  steam 

SO 

SttTiial  sinus 

I7ii 

Stermuii.  fract  un-  of 

4711 

Stilli'-jttint.  (liseasfs  of   . 

'.I.'i7 

inflanimat  ion  ot 

iMUi 

injuri*'^  to 

lli'.ll 

luxation  of 

1I.-.7 

sprain  of 

'.I.-.7 

Stocktti'ths  woollen  rinirin  projapsi 

s 

ani    ..... 

liOli 

Stork>              .... 

IS 

Stoniai'li.  ..^nr^it-al  disfani'!^  of  . 

.'.lis 

.Stran^MJat  ion  of  tlit-  ton^ni- 

•J.-,(i 

StriitnrrH  of  tin-  lu-ftltra 

ii;t."> 

r^IttklllU     i.r'     llltl-l  l<.|  lli^     HlJUIIt'.-     (•Ic 

(Inii-d   liy 

ii»:i!i 

„               liiiol  for 

11142 

I'AIIK 

Slriiiiilnill Hl"-I 

altrinplM  li.  protliH'i.  arti- 

lici.illy                                 .  lll'J'J 

f..niiHi.f                                  .  llf.*-.' 
IriMlctl  l.\  M-i'li..n  of  tlii^li 

tiwin             ...  IH'.M 

ti'iiotoniy  in   .  I'l^.'.". 

SlriMiia  4111 

Stnnls  Ml  i.iMli'      ....  .'IS.". 

bIi...|.      ....  ;isj 

SlypliiH 117 

Snl.f'.ronary    loniii'i-l  ivc    li.*»nr.    in- 

tiainination  of     .  lO.'.K 

Snhriitani'ouH  <'aiitt'ri..4atioh      .  H'.H 
.SiilK'ntanrotiH   ligation   of   ilir   h|«t- 

':udi('  coril                                              .  Is-J 
Snlilnxatii.iiH   and    frartnrcH   t.f    tlir 

(■tT\iraI  \'t'rl»'l.rH'  :i!l.". 
Snl.niaxillary  lynipli  lil.iiids,  nitlani- 

ination  of  :{.'..'> 

Snliparotiil  lympl.  itlainl*-.  al.Mn'w^  in  ;i'JS 
Superior  nui\illar\  sinuH.  tri-pliiniiiL: 

til..   ......  :tl7 

Su|M'rinun.'rar>  tit'tti                             .  '-'71 

Siij.raKinpular  in'r\»'.  pariiivNiH  of  77'-' 

Sur^ririd  dis»-.is»-s  of  tin- alulojufli      .  .'.MS 

dn'.*!*intf!^  1'2S 

Sur*pcn^*4>r\  li^iiinrnt,  inHiiinination  of  s:i7 

riipturo  of         .  S--'!l 

Suturi-.  i;rl.\  s  l.ow.^l                              .  ."i7-J 

l.t'iiiU'rlV  Imwcl  '>~- 

Wr.Hlcr'H  Im.wcI  57^J 

iuatrrialH  ....  104 

disinf...  Ii..ii  of  7S 

ne..!!..,-      .  .  .         111-'.  1114 

Sut  iircH.  arltriiil                .           .           .  I  Kl 

lio«,l  .  .  .Ill 

linricd       ....      loll 

I.Uttoll       .  .  .1111 

.  oiipi.itix..  .       107 

contiiuious  .       los 

iliri'itioUM  for  insi'rtinu'  lli."i 

ti>;nr.'-of-S  .  .  .      lo'.l 

ijlovrrx    .  .  .  .      IIIS 

iiitrrruptt'd  .      107 

n.rv,.  .114 

pin  ....      111!! 

.|uill,(l      .  .110 

ri'laxatioll  .  107 

skin  ....       I117 

tendon  .114 

trlisiotl  .110 

uniting;     ....       107 

Swine,  forri^in  1m. dies  in  ii'sopli.-t^rsof    V2:\ 

..       castration  of         .  -'07.  ■-'41 

]>«'rineal   lieriiia   in  ."►.'•:t 

Syinpatlietie  nerve,  injury  of  .  :1S'.I 

Synipliysis  ossiuiu  puliis.  I.ixat  ion  of     7:i'.* 

Sm  10 via  I  distensions  of  tic  liocU  aid 

f,.tlock lOJ'.l 

.      17:! 
.      17a 


sterilisjd.Ie 
Zt'lidell's 


:i84 


[i 
I 


INOBX. 


1120 


T. 


T.t.NlA  1  IKNIHI'S   ill   mIi(I'|1 

'I'rtil.  (llw-amM  lA      . 
'l'uii)|Hiii-ratiniila    .  .  ■  • 

Tii|>|>ii>K  tl"'  il"'"' .  .  ■ 

.,     inrii  itriliiiiii  in  llif  ilni.' 

Tiirttir.  ili'iitiil         .  .  .  • 

I'l'iirinii,  <"»lriitii"i  t'V 
'I'tMitH.  wiiiinilx  iinil  l>riii«c>'  of  . 

'I'l-ctll.    lIlMtll'H    III. 
*liH«'llM*'M  of 
lliw|»lini'llll'llt  nf 

cxtrii  "f  liilvfiititiiHif 

I'Xtrin'tiiin  I't 

hy  puiirhini.' 
|iri'4'aiitiuiiH  III 
iUrtiircM  ill 

irri'>!iil"r  (Icvi'loiiininl  • 
rt>plti<'i'infnt  . 


fAIIK      ' 

■M-2 

111 

,-iiii 
."iii;> 
•-'H7 

1H4 

li'.l'.l 

•.'Kli 
■1'" 

.;::» 

■JTl 
•JltT 

•.".ij 

.'".•7 

■JKIi 
•»T-> 


lirt'iiiiitun'  wi'iir  "f 

HU|MTiniii'*'rtir\ 
'rfliiltT-lli'iilthril  linrwH.  tn-.illHi'lit  in 
'rnitliniliM     .  ■  -  •  ■ 

llt'tlT  lllltHI-ll/ll 

riiiilu  Ac  liillix.  riiplim-  of 
'rniiloii  HliciitliM.  "lit<'ii»«»of.  III  tiiriiil 
iiiiil    iiii'tiittirsiil 
ri'^ions 
cnliirk.'''!.     olH'iiiiin 
l)y  niultTV 

of         foff         llMll'. 

Ki-lii-iiia  of 
'rrmlor  Milillcr* 
'riiiiloiis.  (oiilrin  till  ill  foiiU    . 

.,  riilttiirf  of     . 

Ti'iioloiiiy      .  .  .  ■  • 

TriiHioii  KiitiiriH      .  .  • 

•rrxticlc.  iiiriiiioiiiii  of     . 

rount'iiital  (ii'ffctH  of 

(li.1«'HS<'S  of 

intlilliilliatioli  of 
,,  irtclilioii  ot 

tiiiiioiirs  of 
'ri'sticlcs.  sii|»'riiiiiiifniry 

'rilillll.     lli*<'llH«H     of  .  .  . 

iiijiirit'H  of  .  .  . 

lowiT.  woimhIh  of 
'I'lioriuif  ravity.  woiiiiils  of 

iiijiirii's.  iliai;iio,is  of 
'I'lioraioci'iilrHis     .  .  .  • 

'I'liorax.  dirti'awM  of 
liuiirtiirc  of 


■  riioroiii!li|i 
i'liriiiiiliosiK  of  lln' 


\'i*iti 


jut'iilai; 
postrrior    iioi-ta 
ami  Immih'Iii'i* 
nils  r.f  i-\lirp;iliiii. 


■2n-2 


s:i7 
h:i<.i 

•IMII 


iiijii 
|it:i.-. 

Mill 
114 
H.-)l 
HJ'.I 
H4.'. 
I  III 


I17II 
117" 
Ii7ii 

•171 

'.171 
!I7I 
'.171 
tSii 
4HII 
.-.(I  I 

47;t 
.-1(1 1 
hi'j'.i 

4ii!i 


Tliyioid  iiliiiiil.  ri' 
'riliia.  frat'tni-o  of 

iiiallooliof 
Tilvio-liliiiliir  intiroHMfoiis  lipiii 

1  OptUlT  of 

Tor.  liriiiws  of  till-  pnils  of    . 
„     whuihIs  n(  till- paiU  of 


'.t47 
111.-, 
'.I7-" 
'.171 

'171; 

ili:t 
ili:< 


v.\>.r. 

.  JHI 
.  -J.V.I 
.       •JtMt 

.        -.'.M 

.  •.'.'>7 
.      -.'tMI 

.    ■.'."«« 

j'JIHt    Jlitl 

.     -^77 

.     ^77 

•.Ml.'i 

.      J'.Mi 

.      •JS7 

.  'Jk:! 
.     -Js-J 

.      Mi 

lxr>.  -jii:! 
IJI 

I  Nil.  |K7 

.     :)'.t:t 

117 

444 
4;i7 
447 
444 

.  447 
.      444 

4.-.3 
.  4:)7 
.      4.V1 

4."ill 

4.-1II 

4S1I.  44(1 

.      4.-il 

.      4.-.H 

,      44!t 

4lill 
.  4.V.t 
.      4;)7 

.    4r)4 
l.-.i 

.     lll.'iS 

ItMi,  1117 

.      441 

Hill.  ;iir> 

.1111.  :ii7 

.    :iiti 

.    ;ii7 

tlir  iraTiial  ia\  ilv  in  slui'p 

or  laltlr       ■    .  .      .'W:» 

fai'ial  Hiniisrs.  Iil."> 

'j'ri.wn  •  .*** 

Trocar  nntl '•anniila.  special  .'>il4 

..      liiancr's      ....  oS'l 

ZcIkIch's     ....  :t»4 

Tro.ais !"7.  itH 

•rnlH'rciil..sisof  the  iiilil.M  j_i;i 

Tiinioiirs.  actinonivccs  .  .  3Hli 

a.nta!  ....    :t(i.-. 

.■ii.\st,-.l  .      •241» 

of  the  aims      .  .      Gfl 


ToiUfni'.  iM'tinniiiycowirt  of 

iicntc   llillaniination   of 
I'liroiiic  inllaniniation  of 
tiiwai***"  of 

nii.(  hanical  iiiji  rii'"  to 
new  iirowtlm  in  tin' 
paral\»iKof 
strangulation  of 
tiiiiioiirs    in 
'I'oolli   cliis<>ls   and    ra.-ps 
culler 
forceps,  Kriikand  llanplni'r 

(JiintlierV 
pickers 
scalers 
screw 

shears,    .Mel/.nik's 
.Mollers    . 
snlistanee.  ilisi-aws  of  . 
Torsion,  castration  hy 
of  arteries 

forceps 

■r,,rtico|li.      .... 
'ronriiii|nel    .... 
Trachia.  deformities  of  . 
dis«.ast.soI 
foreign    hodlis  ill 
fractures  of 
parasites  in 
stenosis  of 
Trinlieid  caiinnla.  H«rtlicli>iny'« 
doiihle  tuU' 
LelilaiieV    . 
I'ellclrH 
trocar.      Ilayiie's 
tiiinonrs 

'rracheotollle.  'riKMllpsollH 

Triiih'  "Untiif  mihih  t-riffHliennf  . 

Trai  lieotoniy 

danp'fs  of 
ill  eflects  of 
tnU\  ('oleinan'H 
liiUs  or  caniiiilH 

Transfusion 

Treads  of  the  coronet 

Treatment  after  linni;     . 

TrciiilclcnUrt'-c iiila   . 

Trephini-        .... 

Trephines      .  .  .  ■ 

Trepliiinin;  instriinieiits. 
position  foi 


1130 


INOKX. 


V 


it\n 


msi 


TiiiiioiirMiif  llu'  blwicUr 

,,  liriHint   . 

.,  opiiliilyiiii* 

„  „  kiipo  III  iiiltli' 

„  ..  Utryiix  . 

„  .,  lower  ji»w 

„  ,.  ii'iHtrilii 

,,  .,  iiMi>|>lm|(iiii 

,,  |H<IIII1 

„  ..     i>lirtryiix 

„  .,     n-rliuii 

,,  .,     miliviiry  uliiiiili- 

„  ..     >ilifi»tti 

„  ..     t'"l 

„  ..     ti-nlU'U- 

,,  ..     toiigiw  . 

,,  ..     trHi.'lK»rt 

,,  llilllrr 

,,  .,     iin'tliru 

,  ,,     iiUtiih 

va^iiwi 
'I'lirliiiiiiliil  Ibiiu'b.  fXiiHuin  .■!. 

,,        iiitlcoUM  tIfKriur. 
tioll  (){ 
|ii<)crii»iH  i>(. 
TwiHlof  tin- iiilim. 

,,     nit'thtui  of  »U»UM-t 
,,     n{Htrattiiii  for 
"  'rwiUlK't "  .  .  • 

'l'yiiilMkiiit4-»  <>{  tim  Kiitturttl  l">m  li 
'rymiMiiitir  colir 

V. 

I'liDKK.  ilrtiliolliyi'i'six  iif 

IM'Ut<'  illtllklllllllltloll  of 
.,       |)<)tryoiiiy<;i'«i'»  »f 
,,       liriiiwB  (i{ 
cnturrli  uf 
.,       fliroiiic  iiitlttiniiiiitiiiii  uf 
,,       i*yKt«  of     . 
.,       ^lMlg^<■lll>^lH  inllHiiiiiiiitioii 
.,       tiilM'ri.iilo«i«of   . 
,,       tiiiuournof 
,,       woimcluof 
riiui,  friuturioif    .... 
I'liiur  iH'iirn  toiiiy 
I'liiljilic'illuTiim    .  .  .  ■ 

,,        UorUimiiat  s    i  liim 

for    . 
,,        C'oml>«"a  clam  Uir  . 
.,       Ih'^ivu'a  trt'atiiu'iit 
liifiivourablu  coiKft.qui'iicis  of  ihh- 
tratioii       .  .  .  •  • 

rnuliiiri,  piTvious 
iTiiiary  bliwUliT,  iiitl<noioatii>ii  of    . 
,,  ioVlTKinn  of. 

in  frinair 
animals 

lU^falVMIM  of    . 

"  „  prolapH.- of   .  . 

„  „  111   fi'lrllf 

animalfl 


l';iUB 

tM7 

tni 

■J4t* 
»->! 

:i(tT 
Htiri 

413 

II I -J 
335 

litis 

751 
.      U71 

.    zaa 

,      4411 
.      71U 

.      1147 

IIU4 

.      li<,)4 

.      3J-J 

.      3-' I 
.      3Jl 

o«lt 
.11   i)W 

.    :m 

li 

.     37.; 

.      674 


of 


714 
704 
714 

ll'.IU 
7il.> 
7IIU 
71U 
-\2 
713 
719 
liUt) 
7(t'J 
«!»•.' 
.j3(l 

,-);)(> 

.■|3t> 
.".34 

■Jill 
(11.-. 
tl41 
(■,43 

1144 
li3S 
1143 

tS4» 


Urinary  I'lilidli 

.,  ,,     ct.miN.Hitioti   I 

ill  till'  tU>n 
.,  horw 

«wiiii" 
•  I       or^itiii*.  iliwaM'M  ui 
I'r^'llira.  anatomy  of,  in  o>i 
inttanimation  of 
.,  ihjiirit'H  of 

..  rttrii'lnri^H  •.( 

liiniourHof 
I  I'i'tliral  lalriili  in  tlii>  liori" 

,,        in  rnmin 
rri'tlirot.iiny.    f.>iniili4*atio.. 
horni\ora 
in  liorwH 
in  rnminantH 
ill  the  Hhct'ii 
I'm'M  of  iniiHMai;;*. 
I'ti'riiu.  rrutcit,  ti'intluTM 
rt««riiH,  iliHiiifci'tion  of 
,,        iiittammation  of 
..       injtirii'Mof 
.,        myxoma  of 
,,        |)rolrt|>H«' of 

,,  rriliiciil 

jl'lt'oll    1 

tumotirHof 
,,        woiiiuU  of 

V. 


V.volN.^.iyHtrtof    ....  ll'.Ml 

tiirtinfection  of  .83 

,,        Intlamnuition  of  ll^'J 

injnrirH  ..T  '•■*"■ 

oci'liinion  of         .  ll>fJ 

prolapw  of                     .  tlHIl 

tnmoiirK  of                     .  It'.*4 

WOUIlliH  *)f             .             .  *'H3 

VrttJmaloiipliori'ctoniy  .        ■J'J7. '-'33 

rinj;*  SaiiU'r^'^.  IIHH 

.,       siH'iiilinn             .           .  >'<-« 

trnM!M'M       ....  ItHH 

Va^iiiiliH        .....  *iHi» 

inffctioiit*,  in  i  o\\.*        .  (»H(1 

Varifofi'li'     .           .           .           .           .  (1)3 

Vt'iicwcti.in             ....  11(1 

,,  inHtrnnu'iits  ll^-.  1 13,  III 

Ventral  liirnia       ....  .■|-"i!l 

ojM-riition  in  cryptorcliidiHin  ■^■J(i 

Wratriii  in   impaction  of  llio  luwi- 

pha^uH                      .  4^J(i 
.,         Hiiiicxitancond  injection  of. 
in    j>4iraly(*iH     of     Hnpra- 


I'Ai.l! 

Illlt 

f       '. 

1117 

•131 

1117 

11.10 

III.-) 

tl'J.1 

Ii3.'i 

tl3.-. 

tl3.-> 

IU7 

ill'.l 
iL'.'i 

ot.     11 

1130 

Ill'.l 

ll-JK 

li'J',1 

137 

liO^J 

x:\ 

liKJ 

(IH-J 

li'.i* 
luii 

hy     III 

;  watc 

r     111)1 

(Itll 

liHl 

capniar  nerve 
\ertel.r;e,  cliKloratioli   of 
fractnreH  of  . 
iiiji(ric-<  I"     . 
N'onical  raleldtlH 
XilKiriiHlrianiili'    . 
\  niva,  inllammatioii  i.t  . 
.,        injnricHtt.   . 

oecliiHioii  of  . 


774. 


7HH 
3!t4 
31)1 
'2\ 
(1-JI 
3(11) 

Ii8-J 
U82 


It 


!k-H| 


'u\ 


INDEX. 


1131 


814 


w. 

Wamth 

WHVt-liiriii«Kl  nioiitli 
"  Wliiatliiitf  " 
Wliitlnw  <>(  Dm-  c'Ihk 
Wind  gM»    . 
Witlwrn.  Iiriiiura  <>( 
WiMKleii  riiiK,  Htorktb'th'i 
Working  nxi-n,  injiirirn  in 
Wiinnct  Kf-Utinf 

WiiiiniU  nnd  briiiat-*  nl  the  heMti 
IK-Hling   of 
ntfttifKl  of  uniting 
,.       o(  tli<-  Hlxloiiuin 

hIh-  lit  tlitt  noitriln 

lIlPRt-WlllI 

,,        forcHrin    . 
In-iid 
knw 

liiwfr  thigh  or  Utg 
inHUiMutry  gktnd 
WoiimUof  the  nii-tiicitrpiiH 
ni'ck 
,,  iwiUof  thp  suk-  ttiid 


rAiiB 

V\UK 

Wounds  oftlHtpk'iiru 

4W) 

v!4« 

n-i'tuni 

nort 

■.'Ml 

wthvHry  gUuitU 

3-.>4 

43fi 

iihouklor  joint 

7«a 

.    IIIM 

..      ikull 

3») 

1,  ll)-.'ll 

■oft  tiMup  of  thf  eUw  1101) 

.     4im 

thigh,  lower 

»7l 

IWMI 

thornoio  ravity  , 

4i**> 

.      M\ 

tiuiM*!*  of  thf  n<*4'k 

3M8 

7'J 

tongiif 

•^.%7 

.      -.M.'. 

iidiltT 

»\m 

Kll 

utrrun 

6it4 

.      KM 

viignui 

A83 

.VIH 

.      3tl.-. 

.      47K 

Y. 

MIMI 

.      '.'40 
H<l4 

Yoke-injuries  in  working  oxpii 

381 

»71 

tUlll 
H-.'ll 

Z. 

:itNi 

in.t 


ZEHnEN's    syringH    Biid    tro<'«r    for 
rpenoviil  of  I'innuruH  (»rehr»h»  384 


THE     END. 


run    puts*    I'KINTKHS.    LIMITKU,    P9    T"   76.    I.oNO    A<  hh  .    I.t'SL'ON.    WL. 


